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From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.

Zhang, Juan, Jie Geng, Haiyong Yang, Yi Li, XiaoZhang, and Yihang Wang. 2023. 
"Exploring the construction of an all-round cost management system for investment 
control in university engineering construction." Applied Mathematics and Nonlinear 
Sciences 1-16. doi:10.2478/amns.2023.1.00055.

Zhang, Zhiyong. 2018. "Construction of the Multimedia Teaching Platform of Cost 
Accounting Course Based on EXCEL VBA Program." International Journal of 
Emerging Technologies in Learning 13 (5): 177-187.

JIŘÍ STROUHAL; KAIDI KALLASTE. 2010. "Professional Qualification of 
Accountants in Czech Republic and Estonia: Are Their Certification Schemes Really 
Different?" Proceedings of the 5th WSEAS International Conference on Economy and 
Management Transformation. 

Kasingku, Frisky Jeremy. 2023. "Due Process in Financial Accounting." Journal 
Informatika Ekonomi Bisnis 5 (1): 152-156. doi: 10.37034/infeb.v5i1.215.

Mahdiraji, Hannan Amoozad, Sepas Arzaghi, Gintaras Stauskis, and Edmundas 
Kazimieras Zavadskas. 2018. "A Hybrid Fuzzy BWM-COPRAS Method for Analyzing 
Key Factors of Sustainable Architecture." sustainability (MDPI) 10 (5): 1-26. 
doi:10.3390/su10051626.

Nwokedi, Theophilus C., Donald I. Kalu, Callistus C. Igboanusi, Gbasibo L. Addah, 
and C. U. Odumodu. 2019. "Constraint Theory Approach Analysis of the Nigerian 
Shipbuilding Industry." LOGI – Scientific Journal on Transport and Logistics 10 (1): 
50-61. Accessed December 26, 2022. doi:10.2478/logi-2019-0006.

OBAR, Lawyer Chukwuma, and Efeeloo NANGIH. 2017. "Accounting Practices and 
Performance of Oil and Gas Industry (Upstream Sector) in Nigeria: An Empirical 
Analysis." International Journal of Academic Research in Accounting, Finance and 
Management Sciences 7 (2): 215-222. doi:10.6007/IJARAFMS/v7-i2/2996.

Onuorah, Ikenna Michael, and Bons N. Obiadi. 2022. "Cost Management and Control 
of Building Projects in Nigeria; The Role of The Architect." International Journal of 
Research and Innovation in Social Science 393-397.

Paul, Olanitori Idowu, Fadakinte Bukola Veronica, and Olemija Temidayo Lawrence. 
2021. "Cost accounting: A tool for the management decision making process in." 
Liberal Arts & Social Sciences International Journal (IDEA PUBLISHERS) 5 (2): 
139-158. Accessed December 26, 2022. doi:10.47264/idea.lassij/5.2.10.

Pawar, Sujata Janardan, Trupti Kulkarni, and Dr.Tushar Janardan Pawar. 2022. 
"Budgeting and Cost Control in a Construction Project Management." International 
Journal of Scientific Research & Engineering Trends 8 (4): 1867-1872.

Rezaei, Jafar. 2015. "Best-worst multi-criteria decision-making method." Omega 53: 
49-57. doi:10.1016/j.omega.2014.11.009.

Sadkowski, Wojciech, and Krzysztof Sala. 2023. "Quality Cost Accounting as a Tool 
Used in Management of Hotels During Covid-19 Pandemic." Management and Quality 
4 (4): 301-312.

Saki, Mohammad Takiuddin, Md. Nesar Ali, and Mohammad A. Martuza. 2019. "A 
Study on Present Scenario of Bangladesh Ship Building Industries, Underlying 
Problems and Probable Solution." European Journal of Engineering Research and 
Science 98-102. Accessed December 25, 2022. doi:10.24018/ejers.2019.4.10.1559.

Sen, Guo, and Zhao Haoran. 2017. "Fuzzy best-worst multi-criteria decision-making 
method and its applications." Knowledge-Based Systems 121: 23-31. 
doi:10.1016/j.knosys.2017.01.010.

Shemon, Wahidul Sheikh. 2017. "Problems & Prospects of Bangladesh Shipping 
Industry: A Comparative Overview." Bangladesh Maritime Journal 1 (1): 49-69.

Suleman, Danish, Waqas Mehmood, Faiza Iqbal, and Muhammad Umair Ashraf. 2021. 
"COVID-19 Suicidal Cases in India in the Light of Poverty: Upcoming Challenges for 
India in Terms of Economy." Review of International Geographical Education Online 
11 (10): 2108-2118.

Thong, Vu Quoc. 2020. "Factors affect cost management accounting application of 
manufacturing enterprises in Southern Vietnam." Journal of Science Ho Chi Minh City 
Open University 10 (4): 42-59. doi:10.46223/HCMCOUJS.soci.en.10.1.552.2020.

Urkmez, Sualp Ömer, Erdem Bilgili, Reza Ziarati, and David Stockton. 2008. 
"Application of Novel Artificial Intelligent Techniques in Ship Building Using Activity 
Based Costing and Neural Networks." International Maritime Lecturers Association 
(IMLA). Izmir. 377-385.

Vărzaru, Anca Antoaneta. 2022. "Assessing Digital Transformation of Cost Accounting 
Tools in Healthcare." International Journal of Environmental Research and Public 
Health 1-18. Accessed December 25, 2022. doi:10.3390/ijerph192315572.

Wang, Shoupei. 2022. "Problems in the Whole Process of Management and Control of 
Construction Cost and Cost Management Strategies." Highlights in Science, 
Engineering and Technology 28: 200-205.

Yan, Gangui, Dongyuan Liu, Junhui Li, and Gang Mu. 2018. "A cost accounting method 
of the Li-ion battery energy storage system for frequency regulation considering the 
effect of life degradation." Protection and Control of Modern Power Systems 3 (1): 1-9.

Yilmaz, Cengiz. 2023. "Creativity in cost and management accounting education: A 
literature review." Cypriot Journal of Educational Sciences 18 (1): 354-369. 
doi:10.18844/cjes.v18i1.8348.

Yucesan, Melih, Muhammet Gul, and Erkan Celik. 2021. "A holistic FMEA approach 
by fuzzy-based Bayesian network and best–worst method." Complex & Intelligent 
Systems 7: 1547-1564. doi:10.1007/s40747-021-00279-z.

FRANÇA, José Antonio DE, Clésia Camilo Pereira, and Eduardo Tadeu VIEIRA. 2018. 
"accountants Towards the Accounting of Knowledge: An analysis of the results of the 
first technical qualification exam for the creation of the Brazilian National Register of 
Forensic Accountants." International Journal for Innovation Education and Research 6 
(8): 190-226. doi:10.31686/ijier.Vol6.Iss8.

FRC, Financial Reporting Council. 2020. Financial Reporting Council. November 22. 
https://frc.portal.gov.bd/sites/default/files/files/frc.portal.gov.bd/notification_circular/3
716aca0_dce8_4b5c_ab72_a04c9c1a89c8/2022-10-12-08-45-2bfa27724da7ad1b1ceb
1155c2f91afd.pdf.

Hansen, Don R., and Maryanne M. Mowen. 2006. Cost Management Accounting and 
Control. 5th. Edited by Jack W. Calhoun. The United States of America: Rob Dewey. 
Accessed January 02, 2023.

Hasan, Khandaker Rasel, Md. Mashiur Rahaman, M. Ziauddin Alamgir, and Hiromichi 
Akimoto. 2017. "Foreign Direct Investment and the Shipbuilding Industry: A Bangladesh 
Perspective." Procedia Engineering 194: 218-223. doi:10.1016/j.proeng.2017.08.138.

Hasan, Khandaker Rasel, Md. Mashiur Rahaman, M. Ziauddin Alamgir, and Hiromichi 
Akimoto. 2017. "Foreign Direct Investment and the Shipbuilding Industry: A Bangladesh 
Perspective." Procedia Engineering 194: 218-223. doi:10.1016/j.proeng.2017.08.138.

Hoque, Emranul, Tarik Hossain, and Trina Saha. 2022. "Predicting The Bankruptcy of 
Cement Companies in Bangladesh: A Study On Dhaka Stock Exchange." International 
Journal of Business, Economics and Management 9 (5): 162-174. 
doi:10.18488/62.v9i5.3207.

Hossain, Cdr Khandakar Akhter. 2013. "Evaluation of World Shipbuilding Industry and 
Opportunity for Bangladesh." MIST Journal of Science and Technology 2 (1): 29-42. 
doi:10.47981/j.mijst.02(01)2013.37(%25p).

Hussain, Jehad, and Irfan Ullah Stanikzai. 2021. "The Effects of Financial Management 
Practices on SMEs Financial Performance: Evidence of Nangarhar, Afghanistan." 
Scopia International Journal for Science, Commerce & Arts 1 (8): 1-14.

Iqbal, K. Shahriar, N. M. Golam Zakaria, and Kh. Akhter Hossain. 2011. "Identifying 
and Analysing Underlying Problems of Shipbuilding Industries in Bangladesh." Journal 
of Mechanical Engineering 41 (2): 147-158. doi:10.3329/jme.v41i2.7509.

Jawad, Rehab Hussein, Abdulwahab Razzaq ALwan AL-Yasar, and Amel Abed 
Mohammed Ali. 2019. "Using (ABC) Method Based on Cost Accounting System to 
Support Quality Service and Competitive Advantage." International Journal of 
Innovation, Creativity and Change 9 (7): 289-305.

Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.

Key Words: Shipbuilding, Financial Accounting, Cost Accounting

1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
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properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
  Miles, Legislation

1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.

Key Words: Shipbuilding, Financial Accounting, Cost Accounting

1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 

Language Barriers, Miscommunication and Marine 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.

Quantifying the Pollutants and their Environmental 
Impact by Ships Operating on Inland Waterways in 
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Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
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water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.

References
Akther, S. (2019). Marine Biodiversity and Ecosystem Marine Biodiversity and 
Ecosystem of The St. Martin’s Island in Bangladesh: Perceived Threats and 
Vulnerabilities to Environmental Management. Marine Biodiversity and Ecosystem, 
Oriental Geographer 60, 61 - 74.

Alkarkhi, A. F. M., Ahmad, A. and Easa, A. M. (2009). Assessment of surface water 
quality of selected estuaries of Malaysia: Multivariate statistical techniques. The 
Environmentalist, 29(3): 255 - 262. DOI: 10.1007/s10669-008-9190-4

Anitha, G. and Kumar, S. P. (2013). Seasonal Variations in Physico-Chemical 
Parameters of Thengapattanam Estuary, Southwest Coastal Zone, Tamil Nadu, India. 
International Journal of Environmental Sciences, 3(4): 1253 - 1261.

Ball P W. (1992). Nutrient Behavior in Two Contrasting Scottish Estuaries, the Forth 
and Tay. Oceanologica Acta, 15(3): 261 - 277.

Blunden, J. and Arndt, D. S., State of the Climate in 2014. American Meteorological 
Society, 96 (7): 1-32. https://doi.org/10.1175/2015BAMSStateoftheClimate.1

Boon P J, Calow P and Petts G E. (1992). Essential Elements in the Case for River 
Conservation. In P J Boon, P Calow and G E Petts (Eds.). River Conservation and 
Management. Chichester, UK: John Wiley and Sons, 10 - 33

Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.
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Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.

Key Words: Shipbuilding, Financial Accounting, Cost Accounting

1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh

Kaniz Fatima1 *, M Shahid Ullah2, KH M Nazmul Alam3, Ajmira Bente Jannaty4

Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 

Financial and Cost Accounting Practices of the 
Shipbuilding Industry of Bangladesh
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.

Key Words: Shipbuilding, Financial Accounting, Cost Accounting

1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 

Language Barriers, Miscommunication and Marine 
Accidents
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.

213

Territorial Waters and Maritime Zones (Amendment) Act, 
2021: An In-Depth Analysis and Overview

C.A.M. Al Wahi1*, Md. Al Mehedi Hasan Talukder1

Abue Jawfore Taufique Ahamed Ahade1

 

Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh

Kaniz Fatima1 *, M Shahid Ullah2, KH M Nazmul Alam3, Ajmira Bente Jannaty4

Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 

Language Barriers, Miscommunication and Marine 
Accidents

Kh. Atikur Rahman1*

Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh

Kaniz Fatima1 *, M Shahid Ullah2, KH M Nazmul Alam3, Ajmira Bente Jannaty4

Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.

References
Abraham, Sneha Sara, Dr. Kritika Tekwani, Prof (Dr). Ravi Kumar Goyal, and 
Christopher Christudas Sujatha. 2022. "a Study On The Role Of Cost Accounting 
Technique In Manufacturing Industries." International Juornal of Research and 
Analytical Reviews 334-339. Accessed December 25, 2022.

Akman, Vedat, Berkan Acar, and Cevdet Kızıl. 2020. "Auditing Techniques to Avoid 
Cost Accounting Frauds." Emerging Markets Journal 10 (1): 61-66. Accessed 
December 26, 2022. doi:10.5195/emaj.2020.210.

AKYÜZ, Prof. Gökhan, Assoc. Prof. Ömür TOSUN, and Asst. Prof. Salih AKA. 2020. 
"performance Evaluation of Non-life Insurance Companies with Best-worst Method 
and Topsis." Int. Journal of Management Economics and Business 16 (1): 108-125. 
doi:10.17130/ijmeb.700907.

Alhabeeb, Omar Khalid Abdulameer, Mohammed Ahmed Dhahi A, and Kareema Jasim 
Abdullah. 2022. "Key Factors and Perspectives in Cost Accounting with Real-Time 
Patterns." South Asian Journal of Social Sciences & Humanities 3 (5): 103-115. 
Accessed December 27, 2022. doi:10.48165/sajssh.2022.3508.

Pearson product correlation of accuracy and qualification of the financial accountant 
(r=.705, p<.001) (H1 is supported) and consistency of financial reporting (r=.569, 
p<.001) highly positive and moderately positive respectively and found to be 
significant whereas the relationship with the internal control (r=.634, p>.05) is also 
moderately positive but not significant. Qualification of financial accountant and 
internal control has a moderately positive correlation (r=.691, p>.05) and has a 
significant highly positive correlation with the consistency of financial reporting 
(r=.893, p<.001). Consistency of financial reporting has a highly positive correlation 
with qualification financial accountant (r=.893, p<.001) and internal control (r=.743, 
p<.05) (H2 is supported) and moderately related with the accuracy (r=.569, p<.001). 
The relationship between accuracy and qualification of financial accountants is 
significant at the 1% level and internal control at the 5% level.

Alrjoub, Ashraf Mohammad Salem, Ashraf Bataineh, Laith Akram Muflih Al Qudah, 
Leqaa Naife Al-Othman, and Khaled Eriej Aburisheh Faris Alkarabsheh. 2023. "The 
Impact of Quality Costs as a Mediator in the Relationship Between Management 
Accounting Systems and Financial Performance: The Case of Jordan." International 
Journal of Professional Business Review 1-16. doi:10.26668/businessreview/2023. 
v8i4.1462.

ANDRIJANA ROGOŠIĆ, Ph.D. 2021. "Public sector cost accounting and information 
usefulness in decision-making." Public Sectors Economics 45 (2): 209-227. Accessed 
January 15, 2022. doi:10.3326/pse.45.2.2.

Azam, Commodore Muhammad Shafiul. 2015. "Development of Shipbuilding Industry 
in Bangladesh: Prospects and Problems." Ndc E-journal 14 (1): 1-17.

Banker, Rajiv D., Dmitri Byzalov, Shunlan Fang, and Yi Liang. 2018. "Cost 
Management Research." Journal of Management Accounting Research 30 (3): 187-209. 
doi:10.2308/jmar-51965.

Besusparienė, Erika, Edita Vitunskaitė, and Ričardas Butėnas. 2018. "The Importance 
of Financial Accounting Information for Business Management." Finiz 2018 - The Role 
of Financial and Non-Financial Reporting in Responsible Business Operation. 
Belgrade: FINIZ. 75-81. doi:10.15308/finiz-2018-75-81.

Bourmistrov, Anatoli, and Frode Mellemvik. 2003. "Exploring Accounting and 
Democratic Governance: A Study Comparing a Norwegian and a Russian County." 
Financial Accountability & Management 18 (4): 331-353. doi:10.1111/1468- 
0408.00156.

Bulushi, Jamil Majeed Rahim Bakhsh Al, and Dr. Maria Teresa Matriano. 2022. "Cost 
Accounting System and Its Impact on Service Pricing in Vodafone Oman." Global 
Scientific Journals 10 (6): 1321-1329. Accessed December 26, 2022.

Bushman, Robert M., and Abbie J. Smith. 2001. "Financial accounting information and 
corporate governance." Journal of Accounting and Economics 32 (1-3): 237-333. 
doi:10.1016/S0165-4101(01)00027-1.

Chukwuma, Onah Vitalis, Paschal IP Okolie, Dr. Nnenne Aqueen Eneh, and Sylvester 
Ikechukwu Ejike. 2023. "Using data analytics techniques for the detection of 
accounting fraud in financial statements." International Journal of Multidisciplinary 
Research and Growth Evaluation 4 (1): 212-214.

Duçi, Ejona. 2021. "The Relationship between Management Accounting, Strategic 
Management Accounting and Strategic Cost Management." Academic Journal of 
Interdisciplinary Studies 10 (5): 376-389. doi:10.36941/ajis-2021-0146 .

Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 

Language Barriers, Miscommunication and Marine 
Accidents

Kh. Atikur Rahman1*

Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).

Rasel, Md., and Mazed Parvez, (2021). “Environmental Impact Assessment for Rapid 
Urbanization in the Coastal Area of Bangladesh: A Case Study on Cox’s Bazar Sadar 
Upazila.” Journal of City and Development 3, no. 1 (June 14, 2021): 48–59. 
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 

Figure 1. Maritime area of Bangladesh (Source: Chowdhury, 2017)
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
  Miles, Legislation

1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh

Kaniz Fatima1 *, M Shahid Ullah2, KH M Nazmul Alam3, Ajmira Bente Jannaty4

Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
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Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 

Interpolation, Correlation and Spatial Distribution 

Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).

Rasel, Md., and Mazed Parvez, (2021). “Environmental Impact Assessment for Rapid 
Urbanization in the Coastal Area of Bangladesh: A Case Study on Cox’s Bazar Sadar 
Upazila.” Journal of City and Development 3, no. 1 (June 14, 2021): 48–59. 
https://doi.org/10.12691/jcd-3-1-6.
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
  Miles, Legislation

1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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Table 2: Statistical analysis of seawater quality parameters at various stations in the 
Saint Matin's Island using Microsoft Excel 2013.

From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh

Kaniz Fatima1 *, M Shahid Ullah2, KH M Nazmul Alam3, Ajmira Bente Jannaty4

Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 

Financial and Cost Accounting Practices of the 
Shipbuilding Industry of Bangladesh

Emranul Hoque1*, Shahnaz Akter1
Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 

Interpolation, Correlation and Spatial Distribution 

Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 

Mohaimeen-Ul-Islam, Md. 2019. Pollutants from Inland Vessels of Bangladesh-A 
Threat to the Environment. Proceedings of the 2nd International Conference on Indus-
trial and Mechanical Engineering and Operations Management (IMEOM), Dhaka, 
Bangladesh. December 12-13, 2019, IEOM Society International. 

Rashid, Kaosar. 2018. “Evaluation of environmental pollution in bangladesh by inland 
cargo ship operation.” MIST Journal of Science and Technology 6 (1). https://d-
space.mist.ac.bd/xmlui/handle/123456789/502.

Shill, Eva, and Md Arif Mahmud. 2022. “Marine Pollution in Chittagong: Present 
Condition, Possible Impacts and Suggestive Mitigation Measures.” Bangladesh Mari-
time Journal. Vol. 6 (1). https://bmj.bsmrmu.edu.bd/cdn/article_file/2023-10-24-12- 
14-24-PM.pdf

Zakaria, N. M.Golam, Kaosar Rashid, and Md Imran Khaled. 2017. “Environmental 
Pollution in Bangladesh by Inland Tanker Operation.” In Procedia Engineering, 
194:330–36. Elsevier Ltd. https://doi.org/10.1016/j.proeng.2017.08.153.

Zhang, Yan, Xin Yang, Richard Brown, Liping Yang, Lidia Morawska, Zoran Ristovski, 
Qingyan Fu, and Cheng Huang. 2017. “Shipping Emissions and Their Impacts on Air 
Quality in China.” Science of the Total Environment. Elsevier B.V. https://-
doi.org/10.1016/j.scitotenv.2016.12.098.

6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
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DOS…………………… Department of Shipping
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properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.

Quantifying the Pollutants and their Environmental 
Impact by Ships Operating on Inland Waterways in 

Bangladesh
Md. Mehedi Islam Limon1, Md Munir Hassan2, Mohammad Azharul Islam3*

Abstract
Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 

Khouni, I., Louhichi, G., & Ghrabi, A. (2021). Use of GIS based Inverse Distance 
Weighted interpolation to assess surface water quality: Case of Wadi El Bey, Tunisia. 
Environmental Technology & Innovation, 24, 101892. 
https://doi.org/10.1016/j.eti.2021.101892

Kroiß, A., Eyerer, S., Kuczaty, J., Thies, C., Wolf, S., Präbst, A., Spinnler, M., & 
Sattelmayer, T. (2015). Optical Methods for Simultaneous Measurement of 
Temperature and Concentration Polarization. IDA World Congress on Desalination and 
Water Reuse, San Diego, CA, USA.

Lang, M., Li, P., &Yan, X. (2013). Runoff Concentration and Load of Nitrogen and 
Phosphorus from a Residential Area in an Intensive Agricultural Watershed. The 
Science of the Total Environment, 458-460C, 238 - 245. 
https://doi.org/10.1016/J.Scitotenv.2013.04.044

Madhloom, H., Al-Ansari, N., Laue, J., & Chabuk, A. (2017). Modeling Spatial 
Distribution of Some Contamination within the Lower Reaches of Diyala River using 
IDW Interpolation. Sustainability, 10(2):, 22 - 34. https://doi.org/10.3390/Su10010022

Morris, A. W, Allen, J. I., Howland, R. J. M. and Wood, R. G. (1995). The Estuary 
Plume Zone: Source or Sink for Land Derived Nutrient Discharges? Estuarine, Coastal 
and Shelf Science 40(4): 387 - 402. https://doi.org/10.1006/ecss.1995.0027

Muhibbullah, M., & Sarwar, I. (2017). Land Use Pattern, Drainage System and Waste 
Management of Saint Martain’s Island: A Geo-Environmental Study. Journal of 
Geography and Geology, 9(4): 69-79. https://doi.org/10.5539/jgg.v9n4p69

Murray, J. W. (2004). Chapter 3: Properties of Water and Seawater. University of 
Washington, 1-32. 
https://www.ocean.washington.edu/courses/oc400/Lecture_Notes/CHPT3.pdf

Mustapha, A., Aris, A. Z., Ramli, M. F. and Juahir, H. (2012). Spatial-Temporal 
Variation of Surface Water Quality in the Downstream Region of the Jakara River, 
North-Western Nigeria: A Statistical Approach. Journal of Environmental Science and 
Health 47(11): 1551-1560.    DOI: 10.1080/10934529.2012.680415

Nasreen, & Ijmtst, E. (2022). Ocean Salinity. International Journal for Modern Trends 
in Science and Technology, 8, 296–302. https://doi.org/10.46501/IJMTST0801052

Ong, J., Gong, W., Wong, C., Din, Z. H. and Kjerfve, B. (1991). Characterization of a 
Malaysian mangrove estuary. Estuaries and Coasts 14(1): 38 - 48. DOI: 
10.2307/1351980

Ouyang, Y., Nkedi-Kizza, P., Wu, Q., Shinde, D. and Huang, C. (2006). Assessment of 
Seasonal Variations in Surface Water Quality. Water Research 40(20): 3800 - 3810. 
https://doi.org/10.1016/j.watres.2006.08.030

recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 

Reference
Acejo I, Sampson H, Turgo N, Ellis N, Tang L. (2018). The causes of maritime 
accidents in the period 2002–2016, Seafarers International Research Centre (SIRC), 
Cardiff University, United Kingdom

American Bureau of Shipping (ABS) (2003). Review and analysis of accident 
databases: 1990-1999 data. Houston.

Apostol-Mates, R., Barbu, A. (2016). Human error – the main factor in marine 
accidents. Mircea cel Batran” naval academy scientific bulletin.  19(2). doi: 
10.21279/1454-864X-16-I2-068.

Baniela, S., & Ríos, J. (2011). Maritime Safety Standards and the Seriousness of 
Shipping Accidents. The Journal of Navigation, 64(3):495-520. doi:10.1017/ 
S0373463311000099

Berkowitz H, & Dumez, H. (2016). The concept of meta-organization: issues for 
management studies. Eur Manag Rev 13(2):149–156

Celik, M, & Cebi, S. (2008). Analytical HFACS for investigating human errors in 
shipping accidents. Accid Anal Prev 41(1):66–75

Chen, J., Zhang, W., Li, S., Zhang, F., Zhu, Y., Huang, X. (2018). Identifying critical 
factors of oil spill in the tanker shipping industry worldwide. The Journal of Cleaner 
Production, 180: 1-10. https://doi.org/10.1016/j.jclepro.2017.12.238.

Che Ishak, I., Azlan, M.F., Ismail, S.B., and Mohd Zainee, N. (2019). A study of human 
error factors on maritime accident rates in maritime industry. Asian Academy of 
Management Journal, 24(2):17–32. https://doi.org/10.21315/ aamj2019.24.s2.2

Dominguez-Péry, C., Vuddaraju, L.N.R., Corbett-Etchevers, I. & Tassabehji , R. 
(2021). Reducing maritime accidents in ships by tackling human error: a bibliometric 
review and research agenda. J. shipp. trd. 6(20). https://doi.org/10.1186/s41072-021- 
00098-y

Eliopoulou E, & Papanikolaou, A. (2007). Casualty analysis of large tankers. J Mar Sci 
Technol 12(4):240–250. https://doi.org/10.1007/s00773-007-0255-8

EMSA (2016). European Maritime Safety Agency, Annual Overview of Marine 
Casualties and Incidents 2016.  Available from: http://www.emsa.europa.eu/we-do/ 
safety/accident-investigation.html [Accessed: May 4, 2022].

Erol, S. & Başar, E. (2015). The analysis of ship accident occurred in Turkish search 
and rescue area by using decision tree, Maritime Policy & Management, 42(4), 
377-388, https://doi.org/10.1080/03088839.2013.870357

Galieriková, A. (2019). The human factor and maritime safety. Transportation Research 
Procedia, 40:1319–1326. https://doi.org/10.1016/j.trpro.2019.07.183.

Guardian (2021). Ever Given, the ship that blocked the Suez Canal, to be released after 
settlement agreed. https://www.theguardian.com/world/2021/jul/05/ever-given-ship- 
that-blocked-the-suez-canal-to-be-released-after-settlement-agreed

Goulielmos, M.A. (1997). An emergency decision support system online for captains. 
Proceedings of IMAS 97, Institute of Marine Engineers, London, 1997. Paper 16

Güven-Koçak, S. (2015). Maritime informatics framework and literature 
survey-ecosystem perspective. In: Twenty-first American conference on information 
systems, Puerto Rico.

Hanzu-Pazara, R., Barsan, E., Arsenie, P., Chiotoroiu, L., & Raicu, G. (2008). Reducing 
maritime accidents caused by human factors using simulators in the training process. 
Journal of Maritime Research, 5(1), 3-18.

Harrald, J.R., Mazzuchi, T.A., Spahn, J., Van Dorp, R., Merrick, J., Shrestha, S., 
Grabowski, M. (1998). Using system simulation to model the impact of human error in 
a maritime system. Saf Sci 30(1):235–247. https://doi.org/10.1016/S0925-7535(98)  
00048-4

Hasanspahić, N., Vujičić, S., Frančić, V., & Čampara, L. (2021). The Role of the Human 
Factor in Marine Accidents. Journal of Marine Science and Engineering, 9(3), 261. 
http://dx.doi.org/10.3390/jmse9030261

ITOPF (2019). Oil tanker spill statistics published. https://www.itopf.org/news-events/ 
news/2019-oil-tanker-spill-statistics-published/. Retrieved June 4, 2023

Kristiansen, S. (2005). Maritime transportation: safety management and risk analysis. 
Routledge, Milton Park . https://doi.org/10.4324/978080473369

Lützhöft, M., Grech, M.R., Porathe, T. (2011). Information environment, fatigue, and 
culture in the maritime domain. Rev Hum Factors Ergon 7(1):280–322

Michel, J., & Fingas, M. (2016). Oil spills: causes, consequences, prevention and 
countermeasures. In: Fossil fuels: current status and future directions, G.M. Crawley, 
World Scientific, pp. 159–201, DOI:10.1142/9789814699983_0007.

Oluseye, O.O., & Ogunseye, O.O. (2016). Human factors as determinants of marine 
accidents in maritime companies in Nigeria. Journal of Maritime Research, 13(3).

https://doi.org/10.9734/BJESBS/2016/29548 Popescu, C, Varsami, A, Panait, C, 
Barsan, E, Bulucea, A, Mastorakis, N. & C. Long (2010). Maritime English - A 
Necessity for Nowadays Apprentices. Advances in maritime and naval science and 
engineering, 3rd International Conference. September 2010, Constantza, Romania

Roberts et al. (2002). Marine biodiversity hotspots and conservation priorities for 
tropical reefs. Science 295(5558):1280–1284. https://doi.org/10.1126/science.1067728

Rothblum, A.M. (2002). Keys to successful incident inquiry. In: Human factors in 
incident investigation and analysis, Proceedings of the 2nd international workshop on 
human factors in offshore operations (HFW2002), Houston, TX

Sampson, H. & M. Zhao. (2003). Multilingual crews: communication and the operation 
of ships. World Englishes, 22(1): 31-43

Sharma, S.B., Yadav, R., & Dorothy, B.C. (2013). A study on human errors and 
classification of commonly prevalent errors in shipping operational practices. AMET 
International Journal of Management, Issue: July-December 2013, pp 1–7. 

Soares, C. G., & Teixeira, A. P. (2001). Risk assessment in maritime transportation. 
Reliab Eng Syst Saf 74(3):299–309

Square, D. et al., (2015). Human Performance and Limitations for Mariners. The 
Nautical Institute, London 

SSR. (2021). Safety and shipping review 2021. https://www.agcs.allianz.com/news- 
and-insights/reports/shipping-safety.html

UNCTAD (2020). Review of Maritime Transport 2000. United Nations, Geneva

Ung, S. T. (2019). Evaluation of human error contribution to oil tanker collision using 
fault tree analysis and modified fuzzy Bayesian Network based CREAM. Ocean Eng 
179:159–172

Wagenaar, W. A., & Groeneweg, J. (1987). Accidents at sea: Multiple causes and 
impossible consequences. International Journal of Man-Machine Studies, 27(5), 
587–598. https://doi.org/10.1016/S0020-7373(87)80017-2

Spatial Distribution of Physicochemical Parameters for Quality 
of Coastal Seawater at Saint Martin's Island, Bangladesh

Imtiaz Ahmed Sakib1, Ferdousi Begum2*, Farhana Akter2

Md. Arman Hossain1, Md. Abu Bin Hasan Susan3

Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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Abstract
Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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borders. The legislative act grants the country the power to assert jurisdiction over the 
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piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
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consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.
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Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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Abstract
Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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maritime authority amid challenges. The Act has helped conserve the nation's maritime 
environment and preserve maritime resources. The Act helps Bangladesh assert its 
maritime rights and interests.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
  Miles, Legislation

1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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Table 2: Statistical analysis of seawater quality parameters at various stations in the 
Saint Matin's Island using Microsoft Excel 2013.

From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 

Mohaimeen-Ul-Islam, Md. 2019. Pollutants from Inland Vessels of Bangladesh-A 
Threat to the Environment. Proceedings of the 2nd International Conference on Indus-
trial and Mechanical Engineering and Operations Management (IMEOM), Dhaka, 
Bangladesh. December 12-13, 2019, IEOM Society International. 
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cargo ship operation.” MIST Journal of Science and Technology 6 (1). https://d-
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Shill, Eva, and Md Arif Mahmud. 2022. “Marine Pollution in Chittagong: Present 
Condition, Possible Impacts and Suggestive Mitigation Measures.” Bangladesh Mari-
time Journal. Vol. 6 (1). https://bmj.bsmrmu.edu.bd/cdn/article_file/2023-10-24-12- 
14-24-PM.pdf

Zakaria, N. M.Golam, Kaosar Rashid, and Md Imran Khaled. 2017. “Environmental 
Pollution in Bangladesh by Inland Tanker Operation.” In Procedia Engineering, 
194:330–36. Elsevier Ltd. https://doi.org/10.1016/j.proeng.2017.08.153.
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
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environmental impacts by dredging are discussed as well.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
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From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 

Language Barriers, Miscommunication and Marine 
Accidents

Kh. Atikur Rahman1*

Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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194:330–36. Elsevier Ltd. https://doi.org/10.1016/j.proeng.2017.08.153.

Zhang, Yan, Xin Yang, Richard Brown, Liping Yang, Lidia Morawska, Zoran Ristovski, 
Qingyan Fu, and Cheng Huang. 2017. “Shipping Emissions and Their Impacts on Air 
Quality in China.” Science of the Total Environment. Elsevier B.V. https://-
doi.org/10.1016/j.scitotenv.2016.12.098.

6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 

Key Words: Maritime Zone, Territorial Waters, Punishment, Maritime Law, Nautical   
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 



BMJ Vol 8 Issue 1 ISSN p2519-5972, e2520-1840 

Brown, W. S. (2016). Physical Properties of Seawater. In Springer Handbook of Ocean 
Engineering, 101-110. Springer International Publishing. https://doi.org/10.1007/ 
978-3-319-16649-0_5

Council, N., Studies, D., Board, O., & Monitoring, C. (2010). Ocean Acidification: A 
National Strategy to Meet the Challenges of a Changing Ocean. 
https://doi.org/10.17226/12904

Fan X, Cui B, Zhang K, Zhang Z and Shao H. (2012). Water Quality Management 
Based on Division of Dry and Wet Seasons in Pearl River Delta, China. CLEAN–Soil, 
Air, Water 40(4): 381- 393. DOI: 10.1002/clen.201100123

Gandaseca, S., Rosli, N., Ngayop, J., & Imam Arianto, C. (2011). Status of Water 
Quality Based on the Physico-Chemical Assessment on River Water at Wildlife 
Sanctuary Sibuti Mangrove Forest, Miri Sarawak. American Journal of Environmental 
Sciences, 7(3): 269-275, DOI: 10.3844/ajessp.2011.269.275

Iscen, C. F., Emiroglu, Ö., Ilhan, S., Arslan, N., Yilmaz, V. and Ahiska, S. (2008). 
Application of Multivariate Statistical Techniques in the Assessment of Surface Water 
Quality in Uluabat Lake, Turkey. Environmental Monitoring and Assessment, 144(1): 
269 - 276. DOI: 10.1007/s10661-007-9989-3

Jońca, J., Comtat, M., & Garçon, V. (2013). In Situ Phosphate Monitoring in Seawater: 
Today and Tomorrow. In Smart Sensors, Measurement and Instrumentation, 4: 25 - 44. 
Springer International Publishing. https://doi.org/10.1007/978-3-642-37006-9_2

Joshi, D. M., Bhandari, N. S., Kumar, A., & Agrawal, N. (2009). Statistical Analysis of 
Physicochemical Parameters of Water of River Ganga in Haridwar District. Rasayan 
Journal of Chemistry, 2(3): 579 - 587.

Juahir, H., Zain, S. M., Yusoff, M. K., Hanidza, T. I. T., Armi, A. S. M., Toriman, M. E. 
and Mokhtar, M. (2011). Spatial Water Quality Assessment of Langat River Basin 
(Malaysia) using Environmetric Techniques. Environmental Monitoring and 
Assessment, 173(1): 625 - 641.

DOI 10.1007/s10661-010-1411-x

K. S. Krishna, K., Ismaiel, M., Srinivas, K., Rao, D., Mishra, J., & Saha, D. (2016). 
Sediment Pathways and Emergence of Himalayan Source Material in the Bay of 
Bengal. Current Science, 110. https://doi.org/10.18520/Cs/V110/I3/363-372

Kashem, M., Nahian, S., & Kibria, M. (2019). Assessment of Physico-Chemical Status 
of Coastal Seawater of the Saint Martin's Island, Bangladesh. International Journal of 
Scientific and Engineering Research, 10, 84 - 91.

Table 2: Statistical analysis of seawater quality parameters at various stations in the 
Saint Matin's Island using Microsoft Excel 2013.

From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.

References
Akther, S. (2019). Marine Biodiversity and Ecosystem Marine Biodiversity and 
Ecosystem of The St. Martin’s Island in Bangladesh: Perceived Threats and 
Vulnerabilities to Environmental Management. Marine Biodiversity and Ecosystem, 
Oriental Geographer 60, 61 - 74.

Alkarkhi, A. F. M., Ahmad, A. and Easa, A. M. (2009). Assessment of surface water 
quality of selected estuaries of Malaysia: Multivariate statistical techniques. The 
Environmentalist, 29(3): 255 - 262. DOI: 10.1007/s10669-008-9190-4

Anitha, G. and Kumar, S. P. (2013). Seasonal Variations in Physico-Chemical 
Parameters of Thengapattanam Estuary, Southwest Coastal Zone, Tamil Nadu, India. 
International Journal of Environmental Sciences, 3(4): 1253 - 1261.

Ball P W. (1992). Nutrient Behavior in Two Contrasting Scottish Estuaries, the Forth 
and Tay. Oceanologica Acta, 15(3): 261 - 277.

Blunden, J. and Arndt, D. S., State of the Climate in 2014. American Meteorological 
Society, 96 (7): 1-32. https://doi.org/10.1175/2015BAMSStateoftheClimate.1

Boon P J, Calow P and Petts G E. (1992). Essential Elements in the Case for River 
Conservation. In P J Boon, P Calow and G E Petts (Eds.). River Conservation and 
Management. Chichester, UK: John Wiley and Sons, 10 - 33

Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.
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1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
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SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.

Quantifying the Pollutants and their Environmental 
Impact by Ships Operating on Inland Waterways in 

Bangladesh
Md. Mehedi Islam Limon1, Md Munir Hassan2, Mohammad Azharul Islam3*

Abstract
Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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Table 2: Statistical analysis of seawater quality parameters at various stations in the 
Saint Matin's Island using Microsoft Excel 2013.

From Table 1, based on statistical analysis, it was found that the results suggest that the 
pH value was roughly constant at 8.26, with minor changes. Electrical conductivity and 
total dissolved solids (TDS) had minimal variability and skewness. DO readings had a 
well-skewed distribution with minor variation, and temperatures were more diverse 
than salinity observations. Specific gravity, density, and refractive index all had normal 
distributions. The turbidity value spread was moderate, and the skewness was positive. 
The phosphate concentration was evenly distributed and did not fluctuate much, while 
the nitrate concentrations had a positive skewness and variability. Measurements of 
alkalinity revealed mild variations and positive skewness. Furthermore, the distribution 
of viscosity measurements was positively biased.

Conclusions 
Saint Martin's Island, an exceptional region in the coastal zone of Bangladesh, is 
environmentally significant for its locations, sizes, features, and suitability as a 
protected area. Because it is the most popular tourist destination and serves as a nesting 
location for numerous marine species that are globally fragile, it has tremendous 
ecological value. Because of the perfect temperature on this island, the marine 
biodiversity is incredibly abundant. However, because of dishonest human 
manipulations, the "Coastal and Marine" ecology of the eastern coastline zone of 
Bangladesh has been undergoing an increasing rate of environmental deterioration. 
High levels of habitat degradation and exploitation put the integrity of the ecosystem in 
these coastal zones at risk, encourage natural decline that often occurs well below 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.

Key Words: Shipbuilding, Financial Accounting, Cost Accounting

1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
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DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
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NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.
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transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.
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organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
shipping, Inland waterways routes, Tourism activity.
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.

Key Words: Shipbuilding, Financial Accounting, Cost Accounting

1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 
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Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.

Quantifying the Pollutants and their Environmental 
Impact by Ships Operating on Inland Waterways in 

Bangladesh
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Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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maritime authority amid challenges. The Act has helped conserve the nation's maritime 
environment and preserve maritime resources. The Act helps Bangladesh assert its 
maritime rights and interests.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 
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recovery threshold levels, and ultimately result in irreversible disintegration that 
contaminates aquatic systems. In this study, extensive work was detailed to monitor the 
pollution status of seawater collected from Saint Martin's Island graphically during 
March 2022. For this, the measured physicochemical parameters and concentration of 
nutrients on Saint Martin's Island were interpolated using the inverse distance weighted 
method. It offers the opportunity to present a broad picture of the seawater quality by 
using the spatial distribution of measured physicochemical variables. Even though the 
majority of the parameters under study were within acceptable limits, a special finding 
was made. The parameters of the northwest of the island changed as expected, probably 
as a result of the majority of the tourism activities being there. Conversely, the southern 
region of the island, home to the Cheradwip, has relatively better characteristics than 
the rest of the island. This may have been the benefit of designating this area of the 
island as a restricted tourism zone, as it also conveys the idea that the island may still be 
protected from additional pollution through managed tourism and careful 
administration. Statistical analysis of the parameters also provides us with a glimpse at 
the deviation and other properties of the parameters, which can be used for further 
analysis. Thus, the purpose of this study is to provide an overview of the current state 
of the parameters, which can then be used to inform the planning of future development 
projects.
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Figure 3: Spatial distribution of concentration of nutrients: phosphate and nitrate at various 
stations in the Saint Martin's island by applying IDW method.

Nitrate
On the contrary, the concentration of nitrate was highest in the central part of the island 
and a little bit lower in the southern part comparatively (Figure 3). Nitrate is abundant 
in the water body and a vital nutrient that is required for the growth of plants and algae. 
It is soluble chemical that has a stable form in water. Runoff is a primary known source 
of nitrate enrichment. Erosion, leachate from fertile agricultural land, and domestic 
garbage are all examples of pollutants. The majority of nitrate in the seawater surface is 
formed by river runoff, which comprises all of the activity coming from rivers: 
agricultural, farming, industrial, and garbage (Rustiah et al., 2019).

Statistical Analysis
Microsoft Excel 2013 was used to analyze the different values: mean, maximum and 
minimum using the observed values of seawater quality parameters. The mean, 
maximum, minimum, and standard deviation values of 14 parameters examined in 
seawater are shown in Table 2.

Figure 1: Spatial distribution of seawater quality parameters: (a) temperature, (b) pH, (c) 
turbidity, (d) TDS, (e) salinity, (f) EC, (g) density, (h) viscosity and (i) refractive index at various 
stations in the Saint Martin's island by applying IDW method on measured physicochemical 
properties.

Total Dissolved Solids (d)
The concentration of TDS describes the presence of inorganic salts and trace amounts 
of organic materials in water.  As a result, TDS measurement has significant effects on 
the water quality that biological and physical wastewater treatment methods can 
manage (Weber-Scan & Duffy, 2007). The spatial distribution of TDS throughout the 
island based on IDW interpolation (Figure 2) revealed that TDS of seawater was higher 
on the north-eastern side of the island as well as illustrated a gradually decrease on the 
central side and lowest value was found on the southern side. TDS values of coastal 
seawater around the Saint Martin's Island was quite low than the average TDS value (35 
g/L) of seawater, meaning the seawater quality was good during the season when the 
seawater samples were collected. This might be due to sea being calm during winter and 
there is less mixing of water.

Results and discussion
 
Physicochemical Properties
Figure 2 displays the spatial distribution of physicochemical parameters: temperature, 
pH, turbidity, TDS, salinity, EC, density, viscosity and refractive index at various 
stations in the Saint Martin's Island by applying IDW method on measured 
physicochemical properties.

Temperature (a)
The interpolated distribution examined that the highest range of temperature was in the 
northern side of the island (28.7 - 31.0oC) where most of the tourism activities takes 
place. The temperature was lowest (26.0 - 27.3oC) in the central to southern side of 
Saint Martin's island. All the stations had temperature in the standard range except one, 
but that deviation was too small to take in consideration. 

pH (b)
According to (Patel & Parikh, 2013) the pH has an impact on the solubility of metals, 
the alkalinity of water, and the metabolism of microbes. Thus, it significantly affects the 
quality of sea water. As dissolved carbon dioxide is consumed by photosynthetic algae, 
the pH concentration often rises (Gandaseca et al., 2011). The examination of the 
interpolation of pH (Figure 2) showed that surface water in nearly all the stations of the 
island follows the same pattern with almost no significant variation in pH. May be due 
to the dry season, the obtained pH value is in the range of standard value and slightly 
alkaline in nature. All the stations had pH within the standard limit signifying ocean 
acidification is yet to affect coastal water the island (Council et al., 2010). 

Turbidity (c)
The cloudiness caused by numerous small individual particles, such as a very fine slit 
of clay, inorganic materials, and microscopic marine organisms, including plankton and 
decaying material, is known as turbidity. Turbidity of seawater is also used as an 
indicator of water quality based on clarity and estimated total suspended solids (TSS). 
Therefore, turbidity measurement is a crucial test for the quality of saltwater (Peterson 
& Gunderson, 2008). Based on inverse IDW interpolation (Figure 2), it was showed 
that turbidity was slightly higher at the northern side of the island as that part of the 
island is heavily under tourism activity. Also huge amount of sediment deposition from 
the deltaic system can be the cause of the high turbidity (K. S. Krishna et al., 2016). 
Other than the northern part, turbidity was quite low around the island which was a must 
for a healthy sustainable coral reef environment during the dry season (Raj N. & K. 
Kumaraswamy, 1999).

temperature, nitrogen in the form of ammonia (NH3), turbidity, dissolved solids, total 
solids, nitrates, chloride, and phosphates for determining the status of the Quality of 
water (Ouyang et al. 2006; Iscen et al. 2008; Pejman et al. 2009; Varol et al. 2012; 
Mustapha et al. 2012; Anitha & Kumar 2013).

Traditional water quality monitoring necessitates in situ sampling, which is 
time-consuming and expensive laboratory work that can only be done for specific areas 
that do not cover the entire water body. As a result, these constraints make overall and 
subsequent water quality predictions challenging (Madhloom et al., 2017). On the other 
hand, the classification, modeling, and interpretation of monitoring data are the most 
critical processes in water quality evaluation. Water quality variables interact with one 
another. Many scholars treated water quality measures independently to describe 
resource water quality by characterizing seasonal fluctuation and its causes. Even with 
enough people and laboratory facilities, monitoring all indicators on a regular basis is a 
tough and time-consuming task. As a result, in recent years, a quicker and simpler 
approach based on statistical correlation has been created for comparing 
physicochemical properties utilizing mathematical relationships (Joshi et al., 2009). 
Only a few studies have been done at the Saint Martin’s Island to evaluate its water 
quality with spatial distribution, despite the fact that many researchers investigated the 
physicochemical properties of coastal seawater of this island (Ong et al. 1991; Alkarkhi 
et al. 2009; Juahir et al. 2011). The current study examines the spatial fluctuations of the 
seawater quality parameters based on the interpolated distribution of measured 
physicochemical parameters in the Saint Martin’s Island while using in-situ 
measurements which were not done before. So, this study aims to portray a overall 
distribution of various coastal seawater quality surrounding the above mentioned 
island.

Materials and methods

Study Area and Sampling Stations
The area for this study is Saint Martin's Island, which is the furthest southerly point of 
Bangladesh. It is a little island located 9 km south of the Teknaf peninsula, on the 
northeastern shore of the Bay of Bengal (BoB). Due to the island's tiny size, the study 
will focus on nine stations that are located in the Bangladesh-owned sea region on the 
BoB and have latitudinal ranges of 20°34'20''N to 20°38'5''N and 92°18'56''E to 
92°20'19''E. The locations of all the sampling stations on Saint Martin's Island from 
which coastal seawater water was collected are depicted in Table 1.

Sample Collection and Analytical Methods
In March 2022, seawater samples were collected from the Saint Martin's Island's nearby 
coastal waters. In order to prevent air bubbles from entering the sample bottles, surface 
water samples were carefully collected into in acid-washed polythene bottles (1 litre). 
The sample bottles were then marked with the station number, sealed airtight, kept at 
4°C in an adiabatic ice box, and treated with nitric acid for future research. WTW 
inoLabMultiparameter 9310 IDS (P) was used to detect temperature, TDS, salinity, and 
electrical conductivity (EC) in situ. Handheld Thermometer and WTW Lab-pH Meter 
inoLab® pH 7110 were used to measure temperature and pH. Portable DO meter: 
EcoSence DO® 200A, Xylem by polarographic electrode with convenient screw-on 
cap membrane was used to measure DO. Standard procedures were used to assess the 
concentration of nitrate (NO3-) and phosphate (PO4

3-) using a single beam 
UV-spectrophotometer: DR 3900, Germany with specific with the detection limit of 
0.1-10 mg/L and 0.02 – 2.5 mg/L for nitrate and phosphate in wastewater, drinking 
water and seawater, respectively. To gather, manage, handle, analyze, visualize, and 
interpret data, two software programs were used. The study area was mapped using 
ArcGIS 10.8, and data profiling, correlation plots performed using Microsoft Excel 
2013. The Inverse Distance Weighted (IDW) Interpolation Method (Khouni et al., 
2021) was used to track the geographical distribution of various seawater quality 
parameters. 

environment, these mishaps draw media attention and raise public concern around the 
world (Dominguez Péry, et al., 2021). Concomitantly, although there is a decline in total 
number of reported losses, the number of reported accidents and casualties has 
increased (SSR, 2021).
Accidents in maritime transportation are intricate occurrences, the result of a chain of 
processes or actions encompassing numerous factors, and they eventually result in 
fatalities among public and marine life as well as detrimental impact on environment, 
ecology and economics (Guven-Koçak, 2015). The literature emphasizes human error 
as one of the major elements in over eighty five% of these maritime accidents, in 
addition to uncontrollable acts of nature, which are described as  excessive disruptions 
with natural sources, such as earthquakes or storms (Acejo et al., 2018; Galieriková, 
2019; Kristiansen, 2005). Moreover, human errors contribute directly or indirectly to 30 
to 50 percent of oil spills (Michel & Fingas, 2016). Miscommunication and language 
barriers are mentioned as one of the major actors leading to errors by human (Che Ishak, 
et al, 2019). Despite this, the research on miscommunication and language barriers in 
the marine context is surprisingly lacking (Berkowitz et al., 2019; Dominguez-Péry, et 
al., 2021).

Objectives and Methods
Taking metadata from both academic and non-academic sources, this review paper 
reports the deductions gained from the scrutiny of marine accident reports and other 
available literature. It utilizes analytical methodologies to analyse marine accident 
reports to ascertain the influence of language barriers and miscommunication on the 
causes of the incidents. In addition, factors influencing miscommunication have been 
identified and risk of miscommunication was assessed qualitatively alongside giving 
suggestions so as to lessen language barriers and risk of miscommunication.
 
Accidents in maritime shipping
Any marine casualty or incident is considered a marine accident.  One of the very 
highest priorities of all stakeholders is the safety of ships. Hazards must be steered clear 
since they can result in human causalities, environmental damage and destruction to the 
cargo and vessel. With a view to ensuring safety of ships, the IMO introduced various 
rules, and regulations. Significant improvements in the design, equipment, propulsion, 
stability, and human components of ships are noticed. Yet, the number of maritime 
accidents is still high despite strict ship inspections and the detention or prohibition of 
operation for defective ships (Baniela & Rios, 2011). Several disastrous accidents 
happened in the past years. For example, SS El Faro (a container ship) and Cemfjord (a 
cargo ship) both sank in the last ten years, with fatalities and total loss being the worst 
possible outcomes.
 

5.2 Poor navigational facilities
Although, Bangladesh is home to hundreds of rivers and canals, barring a few 
conventional routes, most of the riverways and coastal waterways are unsurveyed and 
lacks adequate draught for navigation of larger vessels. Because of siltation, the nature 
of the riverbed changes frequently along with the depth of the river. Due to inadequate 
or irregular dredging, the navigability of the waterways has been severely hampered, 
and the navigable routes have become unrecognizable (Mishra & Hussain 2012). 

Another obstacle is the non-existence of aids to navigation such as buoys, beacons, 
leading lines etc. Barring the major sea ports, these aids to navigation are not available 
and the navigation and maneuvering are conducted on assumption by the vessel 
Masters. Also, there have been lacking in practical training for the vessel crew.
 
5.3 Poor Vessel Condition
The design and maintenance of vessels used is another challenge. Many of the vessels 
currently in use are old and poorly maintained, which results in higher operating costs 
and safety concerns. The vessels that operate on our waterways are in the most 
deplorable condition, and cannot even be compared to cruise ships.
 
5.4 Lack of diverse tourism facilities
The tourism activities in Bangladesh mostly revolve around sightseeing and enjoying 
nature and wildlife. Around the globe, people plan their holidays with destinations 
having diversified and off the book tourism activities. However, Bangladeshi tourism 
hotspots, particularly the marine tourism destinations, are clearly lagging behind in this 
aspect. Barring Cox’s Bazar and Sundarbans, there are hardly any attraction or must-do 
activity for tourists. Even in Cox’s Bazar, the only water-based tourism activities 
available are surfing and parasailing. As per the survey, 95.5% of the respondents have 
expressed their dissatisfaction over the unavailability (45.5%) or insufficiency (50%) of 
diverse water-based activities.

Especially at night, the tourists have to spend their time at hotels. Majority of survey 
participants have responded that they either did not have any sort of night tourism 
facilities available (36.6%) or had very little options (37.8%). This finding clearly 
shows that, more night activities are needed to be introduced in the tourism destinations 
of Bangladesh.
  

In Bangladesh, Saint Martin’s Island could be a perfect spot for snorkeling, scuba 
diving, free diving because of its coral reef and crystal-clear water. Surfing, water 
skiing and parasailing have limited availability in the Cox’s Bazar area. However, the 
availability of these activities is limited in other marine tourism destinations in 
Bangladesh (Chanchani & Ranjan 2019).
 
4.2.5 Island hopping
The concept of island hopping is relatively new in Bangladesh. Island hopping refers to 
moving between islands, especially as a tourist in a region with several small islands. 
Island hopping can be introduced in Bangladesh by choosing a cluster of islands and 
arranging a convenient water transport service for the tourists. The estuarine island 
cluster of ‘Hatiya-Sandwip-Nijhum Dwip-Monpura-Char Kukri Mukri’ or the southern 
cluster of ‘Saint Martin’s-Sonadia-Kutubdia-Maheshkhali’ could be prospective island 
hopping destinations in Bangladesh.
 
4.2.6 Community-based cultural tourism
Although community-based tourism is still in its infancy, there is a great scope to 
introduce Community based cultural tourism in Bangladesh by integrating the local 
residents and displaying their lifestyle and culture to the tourists (Hassan 2021). In the 
coastal islands, the opportunity to stay with locals and observe their lifestyle, 
particularly activities like fishing, fish drying, salt production can be a great attraction 
for local and foreign tourists. The unique fishing technique of fishing with the help of 
otters by the local fishermen in Sundarbans region or the sight of the ‘Mawals’ or the 
honey collectors collecting honey from the deep forest have all the potential to be iconic 
tourism attractions.

Some of the religious or cultural festivals such as the colorful ‘Shangrai’ festival among 
the local Rakhine community in Kuakata or the 13-day long annual fair at the Adinath 

Temple in Maheshkhali or the ‘Rash Mela’ in Dublar Char could be great attractions for 
tourists, both local and foreigners alike.

4.2.7 Night tourism activities  
Night tourism is defined as any sort of tourism activity that is an extension or 
continuation of typical daytime tourism activities. Watching movies, night cultural 
shows or concerts, fireworks and laser shows, night fair, shopping at night markets, 
casinos, outdoor camping with bonfires, barbecue party are some of the most common 
night activities in tourism destinations.

85.9% of the respondents attending the survey have chosen outdoor camping and 
barbecue as one of their preferable night activities. In fact, Outdoor camping and 
bonfire are the only night activities available in most of the marine tourism spots. Only 
in Cox’s Bazar, tourists have night activity option like movies, shopping and occasional 
cultural shows and concerts.
 
5 Existing challenges in inland and coastal waterways tourism development

5.1 Poor Infrastructure
Inadequate infrastructure, such as ports, jetties, and dredging, is a significant obstacle. 
Numerous existing passenger ports and piers are in a state of disrepair and cannot 
accommodate modern vessels, limiting their capacity and efficiency. Specially, the 
female and less-abled passengers suffer most in these river ports and jetties. In addition, 
the marine tourism destinations lack tourist services such as quality accommodation, 
tour guides, restaurants etc. In fact, majority of the survey participants (53.6%) have 
expressed their dissatisfaction over the available accommodation facilities in the 
marine tourism spots.

At present, there are few operational river routes with passenger transportation 
facilities, but only ‘Cox’s Bazar- Saint Martin’s Island’ and ‘Teknaf-Saint Martin’s 
Island’ route is exclusively handling tourists. Several passenger vessels are operating in 
these two routes during the winter season (November-March).

Among the other riverine passenger routes, Kuakata Sea Beach is connected via the 
‘Sadarghat (Dhaka)-Patuakhali route’ from Dhaka. Monpura Island and Hatiya Island 
are connected via the ‘Sadarghat (Dhaka)-Monpura-Hatiya route’. Another tourist 
favourite, the century old paddle steamer service, popularly known as ‘Rocket 
steamers’ used to run in the ‘Sadarghat (Dhaka)-Morrelgonj route’.
The unique geography makes Sundarbans an ideal location for river cruising as the 
whole forest is accessible by water transports. At present, a number of tour operators 
arrange river cruising packages in the Sundarbans. The established river cruise routes 
connect the Sundarbans with major cities or ports like Dhaka, Khulna and Mongla. 
Some of the most popular routes among tourists are ‘Mongla-Karamjal-Harbaria’, 
‘Burigoalini/Munshiganj- Dobeki- Kolagachia’, ‘Dhaka/Pagla-Harbaria-Kotka- 
Karamjal-Khulna’, etc. At present, 142 river cruise vessels are operating in Sundarbans 
(Forest Department n.d.).
 
4.2.3 Wildlife safari and bird-watching
The Sundarbans is a protected wildlife sanctuary as declared by the Bangladesh 
Government. As a result, the flora and fauna of Sundarbans are well preserved and 
home to numerous species of animals, some of which are endemic to Sundarbans.

The best attraction among the wildlife of Sundarbans is the Royal Bengal Tiger. 
Sundarbans is also a wonderful haven for bird-watchers and photographers. About 320 
species of resident and migratory birds have been recorded in Sundarbans. Along the 
sluggish banks, egrets, storks, herons, bitterns, sandpipers, curlews, and several other 
waders can be observed. There are several tern and gull species, particularly near the 
coast and in big waterways. There are nine different species of kingfishers in the 
Sundarbans. Woodpeckers, barbets, owls, bee-eaters, bulbuls, shrikes, drongos, 
starlings, mynas, babblers, thrush, orioles, flycatchers, and many other bird species are 
among the diverse avifauna of the forest (Hoque, Ara & Rahman 2018).

4.2.4 Aquatic sports and Adventure tourism
Aquatic sports include underwater and surface activities such as snorkeling, scuba diving, 
free diving, surfing, water skiing, kayaking, rafting, canoeing, kiteboarding or parasailing, 
fishing etc. Sports activities like beach volleyball or water basketball can be a good addition.

Attractive nature tourism hotspots found in Cox’s Bazar have been the beach area, 
Marine Drive, Himchori Falls, Ramu Rubber Garden, Dulahazra Safari Park, etc. 
Among the islands, Saint Martin’s is particularly famous for its colorful coral reefs and 
crystal blue waters, Sonadia for camping, bird-watching and stargazing and the hilly 
Maheshkhali for hiking in the Mainak Hill. The Bangladesh Government is planning to 
establish two ecotourism centers in Sonadia and Sabrang of Teknaf Upazilla of Cox’s 
Bazar, which could potentially expand the options of nature-based tourism activities 
(Islam 2018).
 
Other estuarine islands discussed earlier, have a peaceful appearance and are not 
contaminated by manmade structures. Also, these islands are home to smaller 
mangrove forests. These spots could be the ideal destination for the tourists who are 
interested in raw natural beauty.

The Sundarbans is rich in biodiversity and home to countless species of flora and fauna. 
Being a mangrove forest, its nature is quite different than other forests. The outlook and 
biodiversity of the forest changes from region to region. During the high tide, the 
tourists can venture deep into the forests with wooden canoes. This canoeing experience 
gives the tourists a special thrill as they can explore the deep untouched jungle (Sen & 
Ghorai 2019).
 
4.2.2 River and bay cruising
River cruises are becoming increasingly popular around the world, and Bangladesh has 
the potential to offer unique river cruise experiences. The findings from the conducted 
survey also confirms the same, with 96.5% respondents expressing their interest in river 
cruises, if available.

4.1 Potential tourism destinations connected by waterways network
4.1.1 Coastal Belt and Offshore Islands
Bangladesh has tremendous tourism resources in the inshore and offshore regions of the 
Bay of Bengal. This region has diversified tourism spots such as sandy beaches, coral 
islands, estuarine islands and hilly islands surrounded by blue ocean (Roy et al. 2020).
 
Cox’s Bazar: Cox’s Bazar is home to one of the longest unobstructed beaches in the 
world. Every year, around 3 million domestic and foreign tourists visit Cox’s Bazar, 
which makes it the most popular tourist destination in Bangladesh (Roy et al. 2020). 
Cox’s Bazar is also endowed with green hills, numerous waterfalls, rubber forest, 
Buddhist Pagodas and many other historically and culturally significant sites (Mofiz 
2017) (Rasel & Parvez n.d.).
Kuakata: Kuakata sea beach is situated in Patuakhali district. This beach is almost 11 
Km long. Kuakata also has tourist spots such as Kuakata Eco Park, mangrove forest, 
Rakhine village, Buddhist Pagoda, etc. Kuakata can be accessed by the waterways 
transport via the Sadarghat-Patuakhali inland route from Dhaka city.
 
Saint Martin’s Island: Saint Martin’s Island is the only coral island in Bangladesh. It 
is located in the southernmost tip of Bangladesh. It is also popularly known as ‘Narikel 
Jinjira’ due to the presence of thousands of coconut trees on the island. The island is well 
connected by water transport services from Teknaf, Cox’s Bazar and Chattogram, 
particularly during the winter (November-March) season (Touhiduzzaman & Rahman 
2017).

Sonadia and Maheshkhali Island: The only hilly island in Bangladesh is 
Maheshkhali. Adinath Temple on top of the Mainak Hill is one of the main tourist 
attractions of Maheshkhali. Sonadia Island is also part of Maheshkhali which becomes 
segregated during high tide. A pristine beach and small mangrove forest is the main 
attraction of Sonadia. The government is planning to build an ‘Eco-tourism Park’ in 
Sonadia Island to promote tourism.

Kutubdia Island: Kutubdia Island is located off the coast of Cox’s Bazar, north of 
Maheshkhali Island. It is famous for its dry fish production and vast salt fields  (Islam et 
al. 2023). Kutubdia is home to the oldest lighthouse in Bangladesh, constructed in 1846.

Estuarine Islands: The Meghna River estuary consists of several beautiful islands with 
high tourism potential. The most famous of these islands is ‘Nijhum Dwip’. It is a small 
island situated beside Hatiya Island in Noakhali district. A deep mangrove forest with 
diverse flora and fauna is the main attraction of Nijhum Dwip. Part of the forest was 
declared as a protected national park by the Bangladesh Government in 2001. Similar 

to Nijhum Dwip, the Monpura Island also consists of a mangrove forest. Monpura 
island has direct waterways connectivity with Dhaka via the Sadarghat-Monpura- 
Hatiya route.  Some of the other potential tourist destinations in this region are Hatiya 
Island, Sandwip Island, Char Kukri Mukri, etc.

4.1.2 Sundarbans region
The Sundarbans is the largest mangrove forest in the world, and it is situated in the 
southwestern part of Bangladesh. It is a unique ecosystem that is home to the Royal 
Bengal Tiger and many other species of animals and birds (Nishat 2017). The entire 
forest is inundated twice a day with the high tide by the major rivers - Baleswar, 
Haribhanga, Passur, Shibsa, Betna, Arpangasia, and Kobadak. Popular tourism hotspots 
in Sundarbans are Karamjal, Hiron Point, Harbaria, Kolagachia, Ali Banda, Kochikhali, 
Dublar Char, Kotka Beach, etc. Karamjal, Hiron Point, Harbaria, Kolagachia and 
Kochikhali are popular for wildlife safari and bird-watching, particularly for spotting 
the Royal Bengal Tiger. The enormous expanse of grassy meadows extending from 
Kotka to Kochikhali (Tiger Point) is an ideal route for tourists interested in animal 
trekking. There is also a high watch tower situated at Kotka. Dublar Char is an island 
well-known for its diverse fish population (Forest Department n.d.).

4.1.3 Northern region
The northern part of Bangladesh is the most under-explored region in terms of tourism. 
The region is encompassed by two mighty rivers- Padma and Jamuna. Therefore, this 
region has vast potential for river cruising. Because of the alluvium nature, many river 
islands or ‘Chars’ have been formed in the upstream of the Jamuna River. These Chars 
are relatively well preserved and the raw natural beauty is still prevalent (Islam & 
Akteruzzaman 2021).

4.2 Existing and potential tourism activities and attractions

4.2.1 Nature-based ecotourism
The most dominant and popular type of tourism activity in Bangladesh is the 
exploration of natural beauty and sightseeing. As per the survey conducted, an 
overwhelming 84.9% respondents voted for nature-based tourism as their favourite.
 
Most common nature-based tourism activities include sightseeing, sunbath, swimming, 
enjoying sunrise and sunset, photography, bird-watching, fishing, hiking, camping, 
stargazing, etc. Almost all of the marine tourism destinations offer these activities with 
diverse settings and backdrops.

3.  Current status of waterways network from tourism perspective 
Water transportation is regarded as a very efficient and required mode of communica-
tion in Bangladesh. Despite the rivers' immense potential, they have not been thorough-
ly exploited and their performance remains unsatisfactory because Bangladesh lacks 
the required infrastructure and skilled human resources to conduct routine river 
surveys. As a result, river routes were unknown for a long time, and river siltation and 
underwater wreckage have always posed a hidden danger in this region (Rashid and 
Islam 2017). Bangladesh Inland
 
Water Transportation Authority (BIWTA) lacks the required sophisticated technology 
and skilled human resources for overseeing inland waterways transport and connectivi-
ty (CUTS International 2017). Also, to maintain river channels, obsolete hydrographic 
capacity and restricted data acquisition are some of the major problems (BIWTA 
2016b).
 
When looking at the tourism perspective, most of the attractive tourist destinations are 
based on river connectivity, so river cruises attract many tourists. However, the facili-
ties and amenities are inadequate to provide services for the tourists (Helal 2020). 
Therefore, river cruising is not developing for lack of information on tourism destina-
tion or product, unavailable tide table, lack of facilities and safety measures for tourists, 
and lack of surveillance (Hossain, Failler and Hussain 2017). International tourists are 
interested in visiting Hatiya, Sandwip and Bhola, which are inland and coastal islands 
but there are almost no tourist-friendly facilities. The majority of river vessels that ply 
the rivers are either crowded, in poor repair, or considered dangerous. So, visitors feel 
scared to rely on them. Riverine tourism's, as well as inland waterways tourism's rosy 
prospects, faded as successive governments neglected the sector decade after decade 
(Ali 2013). The majority of recent studies on Bangladesh's transportation sector have 
recommended that Inland Water Transport (IWT) be revived to meet rising demand of 
passengers and tourists.

4. Opportunities for tourism via inland waterways network
The geography of Bangladesh is abundant with rivers, canals, channels, and water 
bodies. South of the country consists of several offshore and coastal islands in the Bay 
of Bengal, which could be easily connected by the waterways network from major 
cities. Proper planning and development could make these waterways important assets 
for tourism development (Shamsuddoha & Chowdhury 2009).

1. Introduction
The tourism sector in Bangladesh is expanding every year as domestic tourists and 
inbound foreign tourists are ever-increasing. About 7 million domestic tourists and 
780,000 foreign tourists travelled across Bangladesh in 2017 (Rahman and Chakma 
2018). In the tourism landscape of Bangladesh, most of the tourist destinations are 
located in a coastal and marine environment (Nobi and Majumder 2019).
 
Bangladesh is situated at the Ganges-Brahmaputra-Meghna Delta, and the whole 
country is connected by a network of hundreds of rivers, canals, and streams. 
Bangladesh has about 24000 km of rivers, streams, and canals, covering about 7% of 
the country's surface. Out of this, about 5,968 km is navigable by the mechanised vessel 
during the monsoon period, which shrinks to about 3,865 km during the dry season 
(Guda 2018). Traditionally, Bangladeshi people are used to relying heavily on maritime 
transports as the primary mode of transportation. All the rivers in the Bangladesh delta 
flow downstream towards the Bay of Bengal and eventually meet the Bay of Bengal at 
different points along the coast (Figure 1). Because of the Alluvium nature of 
Bangladesh's land surface in general, all these rivers combined carry around 1.2 billion 
tons of silt every year towards the Bay of Bengal and its deposition along the estuaries 
has created many islands along the coast (Islam 2019).

2. Research Methodology
The study is designed to be an initial exploratory study, due to the lack of data on marine 
tourism and inland waterways of Bangladesh. The study would adopt a qualitative 
research method based on the combination of primary and secondary data. An online 
survey was carried out to obtain primary data with a structured, self-administered ques-
tionnaire. Additionally, semi-structured interviews were carried out with tourism 
professionals and stakeholders. Purposive sampling technique has been adopted in the 
study because of the limitation of primary data sources. The population size for the 
online survey has been 87. The survey population were randomly selected tourists aged 
between 18 to 50, having detailed understanding of the tourism landscape of Bangla-
desh. The population size for the interviews have been 12, with the target people being 
professionals such as government officials, policymakers, tourism service providers 
and researchers in the related field of study.

Secondary data has been collected from books, published research articles, journal 
articles, reports, newspaper articles, conference papers, seminar proceedings, disserta-
tions, magazines, government websites, policy papers and open access materials. A 
software named ‘Harzing’s Publish or Perish’ has been used for accumulating and sorting 
secondary data. To select the literature, manual categorization method has been used.

 

To analyze the data obtained from survey questionnaire, descriptive-analytical tools 
were adopted using google docs responses. Traditional statistical methods such as 
ratios, percentages, bar charts and graphs have been used to interpret the acquired data. 
The analysed data have been used to find out the prevailing perceptions and attitudes 
towards marine and coastal tourism as well as the potentialities and challenges of this 
sector. Finally, relevant recommendations have been made based on the findings of the 
study which would contribute towards the prosperity of marine tourism sector by 
integrating inland waterways network in Bangladesh.

Opportunities and Challenges for Tourism Utilizing Inland 
Waterways Transportation in Bangladesh
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Abstract
In today’s world, tourism is gaining popularity very rapidly, both domestically and 
internationally. In Bangladesh also, buoyed by the economic growth and uprising living 
standards, the number of tourists has been increasing significantly every year. However, 
there is very scant involvement of maritime transportation sector in it, although the 
majority of tourism attractions and resources are situated along coastal area and river 
banks of the country. Cruise and passenger shipping have enormous contribution in 
tourism sector worldwide. Yet, it is a kind of untapped market in Bangladesh’s scenario. 
This study aims to find the opportunities and challenges to integrate water-based 
transportation sector in mainstream tourism industry of Bangladesh and the possible 
strategies in achieving it. To achieve this goal, the research is developed focusing on the 
popular and potential marine tourism destinations and activities within Bangladesh, 
keeping in mind the waterways connectivity of these places with major cities. A survey 
would be conducted to analyze public perception and interest in maritime tourism. 

The study has identified a number of challenges for the development of maritime 
tourism sector, key challenges being inadequate navigational facilities and 
infrastructure and lack of diversity in tourism products and destinations. To mitigate the 
challenges, few prospective tourism attractions with possible IWT routes have been 
proposed. Recommendations such as introduction of diverse tourism activities, ways to 
improve navigability and infrastructure, ensuring hassle-free one stop service for 
tourists have been discussed, on the basis of secondary data and the conducted survey.

Key Words: Maritime tourism, Water-based transportation, Cruise and passenger  
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Table 7: Correlation result summary

5. Conclusion 
The company having less or no qualified professional accountant must focus on hiring 
professional accountant or providing training to existing accountant to ensure the 
proper application of cost and management accounting practices and the preparation of 
reliable financial statements. As the relationship between internal control and consistent 
financial reporting is highly positive and significant, the company must ensure the 
establishment of an internal control system for maintaining consistency in the financial 
reporting system. On the other hand, the management cost control approach must deal 
with proper calculation that may moderately affect the manager’s point of view 
regarding the application of cost and management accounting practices within the 
entity.
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Table 6: Correlation analysis of financial accounting practices

*. Correlation is significant at the 0.05 level (2-tailed).
 **. Correlation is significant at the 0.01 level (2-tailed).

Pearson product correlation of applying cost and management accounting and 
qualification of cost accountant (r=.769, p<.001) (H4 is supported) and manager’s point 
of view on cost accounting (r=.633, p<.001) were found to be highly positive and 
moderately positive respectively and statistically significant whereas the relationship 
with management cost control is low positive and not significant (r=.462, p>.05). But 
the relationship between management cost control and manager’s point of view on cost 
accounting is found to be moderately positive and not significant (r=.530, P>.05). H2 is 
supported. Qualification of cost accountant has a very low positive and insignificant 
correlation with the management cost control (r=.286, P>.05) and has a very significant 
moderate relationship with the manager’s point of view (r=.511, P<.001). The 
manager’s point of view on cost accounting has a moderately positive correlation with 
management cost control (r=.530, p>.05).

Table 4: Summary statistics of cost accounting components weights (N=32)

Table 4 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights 
shown by box plotting in Fig. 2. Most of the respondents considered an application of 
cost management accounting, and management cost control as the most important 
factor followed by shipbuilding companies, which is reflected in the final weights. The 
manager’s point of view on cost management accounting, which most respondents 
considered to be the least important factor. Equal important factors carry the weight of 
0.25 for each of the components.

4.3 Correlation Analysis:
Table 5: Correlation analysis of financial accounting practices

From the above table, we can see that the average mean of applying cost and 
management accounting is 4.26 (SD=0.417) which shows a positive perception of the 
respondent regarding the application of cost and management accounting where data is 
symmetrically distributed. The mean of the qualification of cost accountant is 4.04 
(SD=0.576) which also shows the positive perception of the respondents but the found 
to be negatively skewed. The management cost control and the manager’s point of view 
on cost accounting also show positive responses from the respondent with an average 
mean of 4.06 (SD=0.579) and 4.15 (SD=0.459) respectively. The data is asymmetric 
with the skewness value ranging from -0.50 to 0.50. The highest and lowest values 
generated range from -0.752 to 0.298.

4.2 Weight Calculation (Box Plotting

Table 3: Summary statistics of financial accounting components weights (N=32)

Table 3 reflects the weights in financial accounting using the BWM and the responses 
of the 32 respondents. Standard deviation (s.d.) along with the weights presented in the 
mean column, the min-max value is also included. The distribution of the weights is 
shown by box plotting in Fig. 1. Most of the respondents considered internal control to 
be the most important factor followed by shipbuilding companies which is reflected in 
the final weights. The minimum weight was assigned to the consistency of financial 
reporting, which most respondents considered to be the least important factor. The 
accuracy and qualification of an accountant carry equal weights which is 0.254. This 
finding is a new addition in the field of analysis of factors affecting financial and cost 
accounting practices of the shipbuilding industry.

From the above table, we can see that the average mean of accuracy is 4.08 (SD=0.47) 
which shows a positive perception of the respondent regarding the assurance of 
accuracy in the financial transaction where data is symmetrically distributed. The 
average mean of the qualification of financial accountants is 4.10 (SD=0.59) which also 
shows the positive perception of the respondents regarding the application of expertise 
of qualified financial accountants and data the found to be positively skewed. The 
existence of internal control in the financial accounting systems and the consistency of 
financial reporting also show positive responses from the respondents with an average 
mean of 4.09 (SD=0.60) and 4.04 (SD=0.60) respectively. The data is asymmetric with 
the skewness value ranging from -0.50 to 0.50. The highest and lowest values generated 
range from -0.661 to -0.345.
Table 2: Arithmetic mean, relative weight, and standard deviation of the variables

3.2 Data collection and analysis
Data has been collected from the primary sources by applying a bipolar scaling method. 
As a part of this method a semi-structured 7-point Likert scale has been developed and 
used to collect the data. The data were analyzed through descriptive statistics and 
correlation analysis which also been used by (Hussain and Stanikzai 2021). The 
descriptive research design is used to collect information about the existing 
phenomenon with minimal interference of the researcher and to get an acceptable result. 
The Pearson product-moment correlation has been performed to test the hypothesis and 
identify the relationship between the variables.
The Pearson correlation formula is;

r = correlation coefficient  
xi = values of the x-variable in a sample
x  = mean of the values of the x-variable
yi = values of the y-variable in a sample
y  = mean of the values of the y-variable

For identifying the most effective factor that affects both financial and cost accounting 
practices we have used BWM a Multi-Criteria Decision Making (MCDM) method 
(AKYÜZ, TOSUN and AKA 2020), (Sen and Haoran 2017), (Mahdiraji, et al. 2018), 
(Yucesan, Gul and Celik 2021) which has been proposed by (Rezaei 2015).

designated as the "thrust sector". Bangladesh currently contributes 0.84% of the world's 
shipbuilding market. This thrust industry will flourish ensuring appropriate accounting 
practices with the compliance of applicable accounting standards. There is a difference 
between cost accounting and financial accounting from the key perspective of users of 
information. External users like shareholders, creditors, lenders, and regulators need 
financial accounting information that can be used for future decision-making. It 
comprises of statement of financial position, a statement of profit or loss, and statement 
of cash flows, etc. While internal management needs cost accounting information for 
critical decision-making (Banker, et al. 2018); (Suleman, et al. 2021).

Cost accounting is different from financial accounting subject to legal requirements and 
GAAP unlike financial accounting (Yan, et al. 2018), (Z. Zhang 2018). Finally, there is 
no available literature on the financial accounting and cost accounting practice of the 
shipbuilding industry of Bangladesh. The study will contribute to further studies later 
on. Cost accounting helps managerial personnel in their decision-making about product 
pricing and control of production cost, and the ultimate result is increased profitability. 
It also helps to estimate cost through a cost sheet of the actual cost of the product. The 
cost incurred during the product manufacturing process is included in the cost sheet 
(Alhabeeb, A and Abdullah 2022). The profit of any business may not only be increased 
by selling more products or at an increased price. Therefore, to increase profitability in 
any competitive business environment, cost management in the form of cost control or 
cost reduction may be the better remedial measure (Abraham, et al. 2022). Costs may 
also be cut by implementing technologies like big data, the Internet of Things, and 
cloud computing, etc. Therefore, the prevalence of digital means and the view of the 
cost accounting manager over traditional which will improve the cost control system of 
manufacturing industries (Vărzaru 2022). There are various effects of cost accounting 
systems on financial reporting like historical cost and fair value measurement. For 
taking the financial statements under control, reliable financial statements and an 
effective cost accounting system along with other management accounting systems are 
necessary (Akman, Acar and Kızıl 2020). There are significant relationships between 
accounting information and decision-making. The decision-making also depends on the 
time factor of accounting data. Accounting elements like total assets, total liabilities, 
equity, EBIT, sales, market value of equity, and working capital affect the company’s 
financial soundness (Hoque, Hossain and Saha 2022). The timely data presented to 
management ensures the accuracy of decision-making becomes easier. The study by 
(Paul, Veronica and Lawrence 2021) also revealed that accounting information has 
effects on a company’s performance. Cost accounting and service pricing are 
significantly related. The company must focus on the costing system to affect its pricing 
positively so that more customers may be attracted to buy the product at a lower price. 
The accounting systems also be integrated with the cost accounting systems along with 
other management accounting systems like budget and budgetary control (Bulushi and 

4. Analysis and Findings

4.1 Descriptive Statistics
Table 1: Arithmetic mean, relative weight, and standard deviation of the variables

Matriano 2022). Cost accounting is not only important in the private sector but also 
necessary in the public sector. The study shows that cost accounting-related study 
delivered an understanding of accounting information used in the public sector, 
highlighting the usage difference between governing bodies like politicians and other 
public managers. The study also shows that public managers are better users of 
accounting information than governing politicians (ANDRIJANA ROGOŠIĆ 2021). 
Qualified cost accountants like to implement modern costing systems like 
Activity-based costing (ABC) that can help to identify the true cost of all activities. It 
also helps management to make decisions in an efficient way. The systems can 
determine the cost of any particular project at each stage of the development which can 
help the management to control the cost before it becomes high (Jawad, AL-Yasar and 
Ali 2019).

3. Methodology

3.1 Target population, sample and variable selection: 
The Mercantile Marine Office is the authority to issue the “no objection certificate 
(NoC) to the Bangladeshi shipyard and dockyard. There is total 33 companies listed 
with the mercantile marine office out of which 13 are shipyard and 20 are dockyard 
(updated July 2022). Total 13 shipyard and dockyard (40%) have been selected using a 
random sampling technique. A comprehensive literature review has been done to select 
the variables for the study. The variables selected are given below:

Shipbuilding is a low-tech and capital-intensive strategic industry, it could generate net 
value addition for Bangladesh same as of readymade garment (RMG) industries within 
the next few years. The present trend or the shipbuilding boom is expected to continue 
for at least another era. The opportunity that is now knocking must not be lost due to a 
lack of setting priority or an understanding of its prospects (Hossain 2013).

2. Literature Review
A large amount of revenue in the country is generated from the shipbuilding industry. 
Every year 6-8% growth from the sea-borne cargo is observed and the demand for new 
shipbuilding is increased by 3-4% as well.  More and more entrepreneurs should be 
encouraged if Bangladesh explores itself as one of the shipbuilding nations considering 
the world market (Saki, Ali and Martuza 2019). It is been stated that there are lesser 
number of shipyards in Asian countries than in Europe but the ship built in these 
shipyards are complex and bigger. To develop the shipbuilding sector these countries, 
have to face a lot of challenges. Some of these challenges found in the study of 
(Nwokedi, et al. 2019) are physical infrastructural bottlenecks, policy bottlenecks, 
marketing and market-related, operational, financial, and environmental bottlenecks. 
Information on financial accounting, which is kept in financial accounting systems, 
points us in the direction of a company's control mechanisms (Bushman and Smith 
2001). Business decision is made based on the financial accounting information which 
also helps to assess the barriers and restrictions of the ability to evaluate the existing 
substitutes (Besusparienė, Vitunskaitė and Butėnas 2018). All the public interest entity 
(PIE) has to comply with the accounting standards (FRC 2020). The project will highly 
contribute to national development by identifying the challenges of accounting 
practices. The importance of accounting information is very significant and helps the 
user of that information to make economic decisions. Moreover, appropriate practice of 
accounting will also help the industry to control the costs and maximize the profit which 
will lead the industry to provide high taxes to the government.
 
The appropriate practice of financial accounting resulting from the quality of the 
accountant ensures a true and fair view of the state of a particular shipbuilding company 
and helps to make informed decisions. A true and fair view is necessary to gain the 
confidence of stakeholders like creditor, lender regulators, etc. whereas cost accounting 
information drive the management towards economic growth and development of the 
industry. The lenders or finance providers will be encouraged to provide sufficient 
required loans for the development of the sectors as well as it will help the stakeholders 
to understand the different financial aspects of a particular shipbuilding company. 
(Hasan, Rahaman, et al. 2017) shows in their study referencing to shipbuilding sector 
(2019) that the government of Bangladesh recognized shipbuilding as a major industry 
for export diversification. Due of its potential in the export market, this industry was 

Financial and Cost Accounting Practices of the 
Shipbuilding Industry of Bangladesh
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Abstract
The government of Bangladesh is providing various financial incentives like reduced 
tax rates, lower import duties, and export subsidies to the shipbuilding industry of the 
country. Financial soundness along with a growing domestic market, competitiveness 
for the international small vessel segment, availability of skilled engineers and 
workers, and availability of shipbuilding cluster are necessary for the next step 
development of the shipbuilding industry. The aim of this study is to explore the current 
financial and cost accounting practices, identify the relationship among the variables, 
and find out the significance of the factors that affect the current financial and cost 
accounting practices of the shipbuilding industry of Bangladesh. Descriptive statistics, 
Pearson’s product-moment correlation analysis, and a Multi-Criteria Decision Making 
(MCDM)-BWM have been applied to analyze the data. The study shows that there is a 
positive perception among professionals regarding the expert knowledge of qualified 
accountants and the application of cost and management accounting. It also reveals 
that the relationship between the ACC and QFA, IC and CFR are significantly highly 
positive on the other hand the CMA and QCA, MCC and MPV are also highly and 
moderately positive respectively. The result of this study suggests increasing the 
qualification of financial and cost accountants so as to increase the accuracy of 
financial reporting that affects the potential investors’ perception of the industry.

Key Words: Shipbuilding, Financial Accounting, Cost Accounting

1. Introduction
Bangladesh is a famed maritime nation, having 12 nautical miles of territorial sea and a 
large number of rivers that flow from the neighboring countries constituting inland 
waterways of 15000 miles. Because of its convivial topographical stance, water 
transport plays a significant role in the commercial activities of Bangladesh. According 
to current statistics, thousands of inland and coastal ships have been playing across the 
country, which transport oil products, cargo, and passengers (Iqbal, Zakaria and 
Hossain 2011). Now it is frequent that Bangladeshi shipyards already export 
ocean-going cargo vessels having delivery value exceeding 100 million USD.  In five 
years, according to the optimistic prediction, export revenue will bring in nearly 2 
billion USD annually, and much more in subsequent years. 

 The primary rivals of Bangladesh in the 400 billion USD market for small ships (3,000 
to 12,000 DWT) are China, India, and Vietnam (Hasan, Rahaman, et al. 2017).  Until 
the global market improves, Bangladesh's shipbuilding industry will continue to expand 
by capitalizing on domestic demand for new construction and the expansion of ship 
repair and maintenance services. The current obstacles in the sector's development must 
be removed, and the opportunities found must be taken advantage of through the 
implementation of carefully thought-out plans of action. Such execution can be ensured 
by a firm and clearly stated government policy directive and by the need for monitoring 
(Azam 2015). More than 25% of shipyards in Bangladesh are currently prepared or will 
be soon, for the construction of small and medium-sized vessels that meet international 
requirements. Bangladesh shipbuilding is capable of creating ships of the small to 
medium category that meet international standards (Shemon 2017). Providing relevant 
and reliable information in a timely manner for the decision-makers who make 
decisions regarding their entities is the main focus of accounting.  Accounting is a 
system of an organized set of methodology, processes, and manuals which are used in 
gathering, recording classifying, interpreting, and reporting accurate information for 
decision-making in the organization. Cost and management accounting systems and 
financial accounting systems are used as accounting tools to provide information on 
profitability and other useful information (OBAR and NANGIH 2017). Disclosure of 
financial information along with non-financial is mandatory for publicly listed 
companies whereas private companies are bound to disclose such. The disclosure of 
financial information is the outcome of the financial accounting practices.
 
Accountability and sound governance are guaranteed by accurate financial accounting 
and reporting. Accounting data is used to inform economic choices that will help the 
shipbuilding sector contribute significantly to the nation's defense, industrial growth, 
employment growth, and foreign exchange inflow. Consequently, it is a lucrative 
business for Bangladesh. In particular, management accounting looks at how cost data 
and other financial and nonfinancial data should be used for planning, controlling, 
continuous improvement, and decision-making. Making sure that businesses use 
resources efficiently to maximize value for their customers, shareholders, and other 
interested parties is the overarching goal of management accounting. Information for 
internal users is produced by cost management. In more detail, cost management 
involves locating, gathering, measuring, classifying, and reporting data that is helpful to 
managers in figuring out the cost of goods, clients, suppliers, and other pertinent objects 
as well as for planning, managing, implementing continuous improvement, and making 
decisions. The focus of cost management is substantially broader than that of 
conventional costing systems. Cost management includes information systems for both 
cost accounting and management accounting. Financial and management accounting's 
costing objectives are both addressed by cost accounting (Hansen and Mowen 2006). A 
unique cost accounting system is required to make uniform decisions. Because 

Language Barriers, Miscommunication and Marine 
Accidents

Kh. Atikur Rahman1*

Abstract
With the exponential growth in international trade and commerce in recent decades, the 
number of goods transported by ships has increased. To overcome the scarcity of 
seafarers and minimize the cost of recruitment, shipping companies have been 
employing foreign crews, but such recruitments, although inevitable, cause many 
marine accidents due to language barriers and miscommunication in multilingual and 
multicultural ship environments. Taking metadata from both academic and 
non-academic sources and applying analytical methodologies, this review article 
analyzes marine accident reports to ascertain the influence of language barriers and 
miscommunication on the causes of the incidents. In addition, factors influencing 
miscommunication have been identified and risk of miscommunication was assessed 
qualitatively alongside giving suggestions so as to lessen language barriers and risk of 
miscommunication.
Key Words: Marine Accidents, Language Barriers, Miscommunication, Human Error

Introduction
Around 90% of world trade is carried out by the international maritime sector 
(Dominguez Péry, et al., 2021; SSR, 2021), and as such, shipping is a leading driver of 
the world economy (Hasanspahić, et al., 2021). A seventy percent decrease in reported 
maritime losses has been attributed to better ship technology, design, risk management 
systems and legislation over the past decade (SSR, 2021). Even though maritime 
mishaps may be becoming less frequent, even one catastrophe can lead to long-term and 
devastating impact on domestic economies, marine ecosystems and the environment 
(Roberts et al., 2002). This situation has been getting worse since maritime vessels are 
becoming larger and transporting more cargo. For example, in September 2019, an 
emergency was proclaimed by Brazil’s Bahia state as the oil spill from the tanker 
Bouboulina spoiled kilometers of shoreline beaches. In August 2020, an environmental 
emergency was also declared by Mauritius due to the capsize of MV Wakashio at Pointe 
d'Esny. This accident resulted in an oil spill over a region where endangered species 
inhabited. As a result of the graphically shown harm done to marine life and the 

According to UNCTAD (2020), 91% of oil spills between 2010 and 2018 were caused 
by 10 incidents, up from 75% in the previous decade. Collision or allision is identified 
as a major cause for oil spill accidents in more than 50% of cases, most of which occur 
while the vessels are at sea or in  open water (Eliopoulou & Papakoulou 2007). The 
calamitous and long term environmental, economic, and human consequences of 
accidents caused by large vessels carrying large quantities of highly toxic pollutants can 
be felt worldwide (Chen et al., 2018; ITOPF, 2019).

Human error and maritime accidents
Accidents result from a series of mistakes rather than a single blunder, or when all 
protections, barriers, and defenses are breached. In the cases of marine accidents, it is 
human errors that have been found to be one of the significant factors. Soares and 
Teixeira (2001) commented that around eighty percent of the shipping accidents 
occurred due to human errors at every step of the process.
 
Back in 1976, a board of research and inquiry in the United Kingdom found that eighty 
percent of maritime accidents were due to human errors (Goulielmos, 1997). 
Afterwards, reports on the majority of the marine accidents showed that these were 
frequently caused by human errors. Wagenaar and Groeneweg (1987) analysed 100 
cases of marine accidents and found that only four of them were not due to human error. 
EMSA (2016) found that most of the marine accidents occurred due to human errors. It 
analysed 880 marine accidents occurred that between 2011 and 2015 and found that 
sixty two percent of these accidents were caused by human error. A more recent study 
(Hasanspahić, et al., 2021) also found that about eighty five percent of accidents were 
due to human error.

Other factors, such as human and organizational factors, lead to over eighty percent of 
accidents (Apostol-Mates & Barbu, 2016), with sixty percent of ship accidents 
occurring due to human error (Erol & Başar, 2015). Square et al. (2015) also 
commented that despite technological advancement, human errors contribute to eighty 
percent of accidents. A very recent survey (ABS, 2021) concludes that although the 
frequency of marine accidents is declining, around eighty percent of marine accidents 
happen due to human error.

Language barriers, miscommunication and maritime accidents
The marine transportation industry is unique due to its global reach, working 
conditions, independence, and intricacy. Due to the global nature of the shipping sector, 
ship-owners are constantly looking for ways to reduce costs. There are more than 
98,000 commercial ships worldwide that are over 100 gross tons (UNCTAD, 2020). 
The increasing size of vessels not only affects the type of cargo but also their safety, 

effectiveness in fire prevention and salvage should an accident occur (SSR, 2021) as 
shown in the recent case of Ever Given 'wedged' in the Suez Canal (Guardian, 2021). 
Over the last 50 years, vessels have grown by 1,500% in size and capacity.
 
One way ship-owners cut costs is by employing crews from developing countries, or 
reducing the number of people on board (Lützhöft et al., 2011). This can lead to less 
priority being given to employee training, and more communication and understanding 
problems between the crew (Güven-Koçak, 2015) which lead to marine accidents 
(Dominguez Péry, et al., 2021). Researchers found operator failure due to lack of skills, 
misperception or error of judgment (Celik & Cebi, 2008), fatigue and 
miscommunication more recently (Ung, 2019). No fewer than 24 occurrences occurred 
in Canadian pilotage waters between 1975 and 1996 where communication and 
linguistic barriers directly contributed to the incident's occurrence. 

Oluseye and Ogunseye (2016) accentuate that inadequate communication at the 
workplace is one of the inevitable human errors that will lead to maritime mishaps. 
Hanzu-Pazara et al. (2008) found that language barriers, unknown terminology, a lack 
of clarity in speech, and background noise contribute to poor communication, which 
can result in misunderstandings, errors, and eventually accidents. Che Ishak, et al 
(2019) explore that accident rates and communication are also correlated strongly at 
0.693. This value of correlation is among the top three. Sharma et al. (2013) reached to 
a conclusion that inadequate communication at the workplace causes mishaps when 
employees are performing their duties.

Conclusion and Recommendations
In the case of the transportation of goods worldwide, the shipping industry gets a high 
priority. As a result, there is an ever increasing growth of marine vessels. This growth 
calls for a greater demand for seafarers that leads to an upsurge of employing 
multicultural and multinational crews. This multiculturalism at times proves to be a 
threat to maritime safety and therefore human error is a massive concern found in the 
shipping industry. To overcome these concerns, the crew should speak and use 
Maritime English, they should possess technical and skill competence so that they can 
ensure safety. Regretfully, there is a dearth of suitable curriculum for instructors to 
teach. Therefore, studying materials and resources to teach and train crew for different 
situations is a challenge. 

Although human error is claimed to be as the core cause of accidents, another great 
underwriting cause is error within communication. Many  times it has been noted in 
accidents reports that innocents ensued owing to communication barriers. Most of the 
time, the crews on board find it difficult to adjust to their fellow colleagues’ languages 

and cultures. To overcome this challenge and most importantly as shipping is 
international in nature, they should not only be competent enough to speak maritime 
English, but also, try to recognize other cultures. They need to learn to adjust to 
unknown cultural situations. 

Popescu et al (2010) recommend substantial improvement in maritime English that will 
in turn facilitate cadets ability to communicate and to escape marine accidents that 
occur owing to human errors triggered by poor communication. Lack of operational 
skills and competency in English surges the risk of misunderstandings. Since a ship 
maintains a high hierarchy in its system, there is more such risk than any other vehicle. 
Sampson and Zhao (2003) demonstrate an incident when the captain of a ship had poor 
skills in English that triggered challenges with the lower ranking officers and crew. To 
be able to speak English prevents any difference between the employees and the 
employer of different cultures. It helps overcome discrimination and isolation. Besides 
making sure to train crew members to get onboard with adequate and operational 
knowledge of English including maritime English,   training on multiculturalism should 
also get the highest priority to fix differences in a multicultural situation.

Since several accident reports and research have explored that owing to multilingual 
and multicultural crews, many vessels failed to meet  safety standards, officers in the 
top positions should enforce minimum safety standards and respect for cultures. They 
should not ignore these situations that lead to marine accidents. Several findings from 
accident reports and research make it apparent that marine accidents occurred due to the 
malfunctioning of the crew. Attention to detail and action are required. The IMO and the 
academies that are producing mariners should give emphasis on multiculturalism and 
multilingualism. Although having courses in  technical areas is vital, a greater focus on 
multiculturalism should also be there. There should be rigorous courses on Maritime 
English and global culture for cadets. Classes on global culture will introduce cadets to 
different culture. They will learn what is acceptable, and what is not acceptable. 
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Abstract
Bangladesh, a nation situated on the Bay of Bengal's northern shore, is endowed with an 
abundance of natural resources. Saint Martin's Island is only coral-bearing island in 
Bangladesh Although marine biodiversity of this island is extremely rich due to its ideal 
habitat, but for natural disasters, many forms of pollution, and other manmade 
activities, the marine ecosystem is always under threat. As a result, it is crucial to 
understand the current physicochemical status of the seas surrounding the island. In this 
study, Inverse Distance Weighted (IDW) Interpolation Method was applied to calculate 
the value of physicochemical parameters at unsampled locations within the scope of the 
point observations during dry seasons. Coastal seawater samples were collected from 
nine sampling stations and further analyzed to monitor the spatial distribution of 
seawater quality through the measurement of physicochemical parameters: pH, 
temperature, salinity, electrical conductivity (EC), total dissolved solids (TDS), density, 
dissolved oxygen (DO), viscosity, turbidity and refractive index using different methods. 
Correlation analysis of the spatial distribution of different parameters showed strong 
correlations between the parameters. The spatial distribution of concentration nutrients 
such as nitrate (NO3−) and phosphate (PO4

3−) were also observed to be critical 
indicators of seawater quality throughout the surrounding of the island. From the 
analysis of interpolated distribution of various seawater quality parameters along with 
concentration of nutrients, it was found that the seawater quality parameters during the 
sampling season were within the standard limit of characteristics of the seawater. In 
other words, it was further revealed that TDS, density, viscosity, refractive index, 
salinity, EC and DO significantly higher than that of permissible limit of drinking water 
recommended by World Health Organization (WHO) but well in standard in case of 
permissible limit of seawater. Thus, seawater quality parameters in the coastal area 
varied on spatial scales and these results may serve as baseline information for coastal 
management, specifically for the Saint Martin's Island.
Key Word: Seawater quality parameters, Inverse Distance Weighted (IDW) 
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Introduction
Aquatic environments are complex and dynamic in coastal areas (Morris et al. 1995). 
Coastal ecosystems serve as a transitional zone between land and water, contributing 
significantly to the region's biodiversity and the world economy (Smith & Hollibaugh 
1993). As river water and the sea interact, numerous physical and chemical reactions 
take place that may have a significant impact on the quality of water (Anitha & Kumar 
2013). Due to the growing industrialization and aquaculture operations in rivers, quality 
of coastal is declining. According to Boon et al. (1992), coastal areas are crucial for 
domestic, commercial, and agricultural uses as well as for waste disposal, 
transportation, obtaining food, and engaging in leisure activities. In addition to the 
population growth and ensuing rapid economic development, these places are 
experiencing an increasing number of ecological issues. For these issues, there is an 
overabundance of nutrients in waste water from industrial and municipal sources, as 
well as in agricultural and forestry products (Ball, 1992). 

Due to its location and favorable environmental conditions, the Saint Martin's island of 
Bangladesh is one of the rare coral islands and a well-liked tourist destination 
(Muhibbullah & Sarwar, 2017). It is a unique coral-bearing island with ecological 
significance in Bangladesh. The island's large expanses of sand dunes and mangrove 
formations, which serve as one of the few remaining habitats for a number of 
internationally rare and threatened marine species as well as a flyway and wintering 
area for migratory birds from Austral asia and East Asia, have global significance for its 
biodiversity of marine biotic resources (Akther, 2019). Saint Martin's Island, an 8 km2 
sedimentary continental island with a dumbbell shape, is situated in the northeastern 
Bay of Bengal (BoB), about 9 km from the southernmost point of Bangladesh and the 
Cox's Bazar-Teknaf peninsula. At the mouth of the Naf River, it is located about 8 
kilometers to the west of Myanmar's northwest coast. Chera Island is a little connected 
island that splits apart during high tide. The island is around 5.9 km2 in size, but by 
including the rocky platforms that extend into the water, the overall area is closer to 12 
km2 (Kashem et al., 2019).

Water quality changes throughout the course of time and space. According to Vega et al. 
(1998), river discharge and pollution concentration in aquatic system are influenced by 
changes in precipitation, surface runoff, interflow, and groundwater flow throughout 
time. To evaluate temporal fluctuations in river pollution brought on by natural or 
anthropogenic inputs from point and nonpoint sources, seasonal changes in surface 
water quality are used (Ouyang et al. 2006; Fan et al. 2012). Previous studies on water 
quality monitoring concentrated on the physical, chemical, and a few important 
biological parameters, such as dissolved oxygen (DO), biochemical oxygen demand 
(BOD), chemical oxygen demand, suspended solids, pH, conductivity, salinity, 

Salinity (e)
The chemistry of seawater and the biological activities that take place in it are 
profoundly affected by salinity, and also act as one of the "bridge" variables connecting 
the geophysical and biogeochemical states of the seas (Nasreen & Ijmtst, 2022). 
According to the spatial distribution using IDW, it was observed that salinity was 
lowest on the southern side of the island, mid-range on the central and north-eastern 
side and highest on the North Western Side. As salinity is the measure of how much salt 
is in seawater that fluctuates with temperature, evaporation, and precipitation (Blunden 
et al., 2014). So, the reason of varying salinity around the island might be due to variety 
in temperature and seasonal changes such as freshwater discharge, precipitation, 
evaporation and others.

Electrical Conductivity (f)
It is well known that, EC is the ability of salts and inorganic substances in water to 
transmit electric flow. Positive and negative ions from salts and inorganic substances 
that are dissolved in water with an equal charge help to keep it neutrally charged 
(Murray, 2004a). Figure 2 showed that EC was lowest on the South-Eastern side of the 
island and highest on the North-Eastern side. As EC directly related to salinity (Tyler et 
al., 2017), so, it rises with increasing salinity. Thus, the distribution of EC around the 
island might have varied in accordance to the change in salinity.

Density (g)
TDS, salinity, and conductivity can all have an impact on the density of seawater. The 
equation of state for seawater (expressed as a function of in-situ temperature, salinity, 
and pressure) is used to determine density depending on other factors.  The density of 
the open seas is mostly determined by temperature, with the exception of the polar 
regions, where salinity fluctuations are more pronounced (Brown, 2016). The highest 
density was found around the central part of the island, and lowest on the southern and 
northern side of the island. Advection, wind-driven upwelling, surface fluxes, as well as 
changes in temperature, TDS, salinity, and other factors, that all work together to 
influence surface density (Petit et al., 2021).

Viscosity (h)
Due to the higher electrolyte concentrations, seawater has a higher viscosity than 
freshwater. Formation of a multi-zoned columbic hydration environment around the ion 
increase internal structure of seawater as well as viscosity (Murray, 2004). Dynamic 
viscosity values were lower in the southern side of the island and comparatively higher 
in the North Western side of the island (Figure 2). Generally, viscosity rises as 

temperature falls. Additionally, the ease with which molecules or ions can move in 
relation to one another is also related to viscosity of liquids (Petravic, 2004).

Refractive Index (i)
Recently, attention has also been given to the optical properties of seawater following 
the rapid development of underwater optical and electro-optical systems, including both 
its propagative and refractive properties. Determination the refractive index is 
necessary submersible quality required to analyze the optical properties of seawater 
(Rusby, 1967). The distribution of refractive index along the Saint Martin’s island 
clearly showed that it was lowest on the central to southern tip of the island, mid-range 
on the western and north eastern side and highest on the North Eastern tip of the island. 
With rising salinity and falling temperature, the refractive index rises (Kroiß et al., 
2015). So, the change in refractive index around the island might be due to change in 
salinity and temperature.

Concentration of Nitrate and Phosphate
Figure 3 represents the spatial distribution of the concentration of phosphate and nitrate 
around the mentioned island based on IDW interpolation.

Phosphate
Phosphorus compounds are slowly released into marine environments by these rocks as 
they breathe. The main source of phosphorus for the oceanic phosphorus cycle is 
continental weathering. The unchecked growth of algae due to an overabundance of 
phosphate results in eutrophication, or overfertilization, of the receiving waters. Due to 
the drop in dissolved oxygen levels, the rapid growth of aquatic vegetation can result in 
the death and destruction of aquatic life and flora (Jońca et al., 2013). It has been 
observed that phosphate concentration in the north western side was maximum (Figure 
3), it could be due to the fact that the mentioned place is the most heavily impacted site 
by tourism activities. The concentration was comparatively lower in the southern side. 
Additionally, poor agricultural practices, runoff from cities and lawns, leaking septic 
systems, and sewage treatment plant discharges can all contribute to high 
concentrations of phosphate (Lang et al., 2013).
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7 Conclusion
In summary, the development and progress of inland waterway tourism in Bangladesh 
have encountered various difficulties. Nevertheless, there are effective and strategic 
ways to overcome these obstacles and pave the way for a thriving industry. The key to 
success is a comprehensive and coordinated approach that involves various 
stakeholders, including the government, private sector and the people of Bangladesh. 
The government, private sector and the people of Bangladesh must work together to 
develop infrastructure, ensure safety, protect the environment and effectively advertise 
the industry. By doing so, Bangladesh can tap into the immense potential of its 
waterways and create a thriving inland waterway tourism sector that showcases the 
country's natural beauty, cultural heritage and adventurous spirit to the world.
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6.6 Improvement in security for tourists
To improve the security in tourist spots, the manpower and operating range of the 
tourist police is needed to expand. Particularly, the less established and lesser-known 
spots must be taken under surveillance of the tourist police. The integration of local 
community by regular training and awareness raising programs in these places could be 
beneficial. Additionally, CCTV, drone and satellite-based surveillance is needed to 
implement in popular and crowded tourism hotspots.

6.7 One-stop Service for Tourists
To relieve the tourists of the administrative hassles, a one-stop service center is 
essential. To create such centers, all the government and private service providing 
organizations and the law enforcement agencies need to be brought under one umbrella. 
Government authorities such as Immigration, Customs, Bangladesh Parjatan 
Corporation, Bangladesh Tourism Board, BIWTC and private service providers such as 
Tour Operators, Hotel Authorities, Tour Guides, etc. are needed to be incorporated for 
the smooth travel experience. This kind of service would be particularly beneficial for 
foreign tourists.
6.8 Improving intermodal integration
To improve intermodal connectivity, the government can invest in the development of 
transportation hubs that connect waterways with other modes of transportation, such as 
road and rail. The following measures can be implemented to enhance intermodal 
integration in Bangladesh:

● Encouraging Public-Private Partnerships
● Developing intermodal terminals
● Establishing ‘National Transport Authority’ and developing ‘National Transport 

Policy’
● Implementing advanced technology

6.9 Ensuring proper advertisement of the industry 
Here are a few recommendations for ensuring that Bangladesh's waterway tourism is 
portrayed and advertised in a positive manner:

● Identify the target tourists
● Highlight the distinctive characteristics of aquatic tourism in Bangladesh
● Utilize high-quality images and videos
● Utilize social media
● Collaborate with travel bloggers and influencers
● Offering packages and deals

 

Improving navigational aids and dredging waterways can also help to facilitate safer 
and more efficient navigation. Moreover, higher efforts are required to create skilled 
manpower in this sector.

6.3 Improving navigational facilities
To improve Bangladesh's navigational facilities, regular dredging, proper marking of 
waterways with buoys, beacons and other aids to navigation, modernization of 
navigational equipment, proper training and education should be given utmost priority.

6.4 Vessel modernization and maintenance
To improve vessel design and maintenance, the government can provide incentives for 
vessel owners to upgrade their fleets, such as tax breaks or low-interest loans. It may 
also be beneficial to establish training programs for vessel crews to ensure they have the 
skills and knowledge needed to operate modern vessels safely. Private investments 
should be encouraged to focus on the vessel quality. Besides, government and water 
transport authorities can implement new policies which ban the usage of outdated 
vessels or any vessel equipment. Especially, adequate quantities of lifesaving and 
firefighting equipment must be ensured in all passenger vessels. International standards 
that prohibit the use of old accessories and dangerous practices should be ensured.

6.5 Introduction of diverse tourism activities and destinations
Diversifying the tourism products by introducing new ideas and attractions is a must in
expanding inland and coastal tourism sector. First, initiatives need to be taken by 
government and private stakeholders to focus on and popularize lesser-known marine 
tourism destinations as discussed earlier in the study. There is a great potential for river 
and bay cruising if direct river routes can be established with popular tourism 
destinations with major cities and ports like Dhaka, Chattogram, Mongla, Khulna and 
Cox’s Bazar. If tourist vessels with quality touristic services and facilities can be 
introduced, it could potentially change the tourism landscape of Bangladesh. 55.3% 
respondents participating in the survey have shown interest in river and bay cruising, 
with another 42.4% showing interest with the condition of having proper touristic 
facilities onboard.

Apart from the existing river routes, steps are needed to be taken to establish new 
passenger routes to expand the tourism sector. To utilize the tourism potential of the 
northern region of Bangladesh, ‘Dhaka-Chandpur-Mawa-Aricha-Rajshahi’ and 
‘Dhaka-Chandpur- Mawa-Aricha-Bahadurabad-Chilmari’ route could be established. 
These routes will directly connect the untapped and less explored upper reaches of 
Padma and Jamuna rivers and ‘Chars’ with Dhaka.

5.5 Environmental concerns
While water transport is generally considered to be a more environmentally friendly 
mode of transportation than road or air, it still poses environmental risks. For example, 
the use of diesel-powered vessels contributes to air and water pollution, and the 
dredging of waterways can have negative impacts on aquatic ecosystems. The inland 
waterways in Bangladesh are facing environmental degradation due to pollution, 
encroachment and illegal activities. This has negatively impacted the natural beauty of 
the waterways and has made it less attractive to tourists. Another challenge is to create 
awareness among the general mass against water pollution.

5.6 Security concerns
Inadequate security is a major stumbling block for tourism development in Bangladesh.  
Especially the Female and child tourists are most vulnerable against security concerns. 
Crimes such as petty theft, snatching, pick-pocketing, blackmailing etc. are prevalent in 
almost all tourist places and even in water transport vessels. Complaints about sexual 
harassment is also very common (Siddique et al. 2022). The tourist police are 
responsible for ensuring safety and security of the tourists. However, tourist police’s 
operation is limited to only major tourism spots such as Cox’s Bazar, Kuakata and 
Sundarbans. Other remote tourism spots are not covered by tourist police and the 
tourists need to be responsible for their own safety.

5.7 Limited intermodal integration
The lack of connectivity, infrastructure and coordination between different modes of 
transportation, between IWT, road and rail, is one of the greatest obstacles for tourism 
development. This makes it difficult to integrate inland waterway tourism into supply 
chains and transport networks, which limits its potential as a viable transportation 
option. Many of the nation's ports, for instance, are not connected to the rail network. 
There is a need for additional infrastructure investment and coordination between 
various modes of transportation in order to increase efficiency and reduce costs.

5.8 Lack of publicity and proper advertising
Bangladesh lags behind in publicizing its less popular and dormant tourism destinations 
as well as popularizing newer and uncommon tourism activities. For example, marine 
tourism spots such as Monpura Island or Char Kukri Mukri, as well as river ‘Chars’ in 
the Jamuna and Padma upstream are still relatively unknown to the common tourists. 
Similarly, the majority of individuals are unaware of water-based activities, such as 
kayaking, rowing, fishing, free diving, snorkeling, and scuba diving.
  

5.9 Lack of community participation and awareness
Residents of the local community will be reluctant to play any role in conserving nature 
and the environment if they do not participate in the endeavor of developing the tourism 
spot. In fact, local communities in some prospective tourist spots are not even aware of 
the benefits of tourism development and treats tourism expansion in a suspicious 
manner. In some places, tourists have suffered alleged inhospitable attitude from the 
local community (Nobi and Majumder 2019).
 
5.10 Lack of Coordination Between responsible organizations
The government bureaucracy inherently stands in the way of necessary coordination 
between responsible organizations and is severely hampering tourism development. In 
total, 15 ministries of the Government of Bangladesh are directly or indirectly involved 
in tourism sector. Bangladesh Tourism Board, Bangladesh Parjatan Corporation, Local 
government, the local community, environmental non-governmental organizations 
(NGOs), potential private investors are also relevant entities in tourism sector. The 
‘Ministry of Civil Aviation and Tourism’ is responsible for the necessary coordination 
among these institutions but quite often fail to do the necessary. On the other hand, a 
‘National Tourism Council’ led by the Prime Minister had been formed, comprising 
relevant departments and ministries. But regrettably, given how ineffectual it has been 
for a while, it appears to be a dying platform (Hasan 2017).
 
6 Ways to Overcome the Challenges

6.1 Fundamental strategies
The finest strategy for enhancing waterways tourism in our country must contain a 
number of essential components such as-

● Participation of private companies to ensure that their healthy competition will 
result in improved conditions for our country's inland tourism industry.

● The government and private sectors must invest in a robust infrastructure that 
meets the expectations of visitors.

● Ensuring the promotion of waterways tourism to attract more tourists from both 
domestic and international premises.

● Ensuring a clean tourist environment.

6.2 Developing Infrastructure and ensuring safety
In Bangladesh, inland waterway tourism confronts a number of infrastructure 
challenges, including inadequate water transport infrastructure and lack of basic tourist 
amenities. Investment in infrastructure is to be made for upgrading security facilities, 
existing ports, and jetties and building new ones to accommodate larger vessels. 
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6. Conclusion

Bangladesh heavily relies on inland water transportation for the movement of passen-
gers, freight, fuel oil and goods. Near about seventeen thousand different types of 
vessels travel inland routes at a rate that is steadily rising every year. Due to reachable 
means, this is a major sector of transportation of the country. However, for a whole year, 
It has been found that the emission of CO2 by Cargo vessels is the highest than other 
vessels. And the amount of bilge discharged by Sand carriers is the highest in our inland 
shipping operations in Bangladesh. On the other hand, the pollutants discharged as well 
as the emission of CO2 by Oil tankers is the lowest than by other vessels for inland 
shipping operations in Bangladesh. Then there are discussed about the impacts of 
different pollutants, such as the impact of rising CO2 in the environment from the burn-
ing of fuel of ships’ engines, and the impacts of SOX emissions. A table is also shown 
about different pollutants in fossil fuels and their impacts on humans and the ecosystem. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and envi-
ronmental impacts by dredging are elaborately discussed in this research.

Finally, the findings of this study underscore the urgent need for proactive measures to 
mitigate the adverse environmental impacts of these vessels. By adopting a holistic 
approach that combines regulatory, technological, and educational initiatives, Bangla-
desh can move towards a more sustainable and environmentally friendly inland water-
way transportation system, ensuring the well-being of its people and the preservation of 
its natural resources for future generations.
 
List of Acronyms & Notations

DOS…………………… Department of Shipping
BIWTA………………... Bangladesh Inland Water Transport Authority 
BIWTC………………... Bangladesh Inland Transport Corporation
NDC…………………… National Defense College
C……………………….. Carbon
O2……………………… Oxygen
CO2…………………….. Carbon Di Oxide
IWT……………………. Inland water transportation 
ISO……………….......... Inland Shipping Ordinance
Km……………………... Kilometer
LAD……………............. Least Available Draft
SOX……………….......... Sulphur Oxide(s)
NO2 ……………………. Nitrogen Di Oxide

properties. Heavy oils are more hazardous than light oils, like gasoline, and are thus 
more likely to penetrate and damage organisms' cell membranes. However, heavy oils 
that spill on shorelines may smother species and kill them via physical suffocation 
rather than by toxic effects.

Bilge & Oily-Water Discharge from Ship: The wastewater produced by the numerous 
tasks required to maintain a ship operating while at sea is known as bilge water, and it 
is often found low down in the machinery compartments of most ships. Spills of grease, 
oily water, fuel oil, lubricating oil, and other materials are gathered in the bilge area 
during the ship's operation. The resulting emulsified water and oil, if pumped into the 
sea or river where an oily-water separator is not fitted it, will cause oil pollution 
(GILLINGWATER and Ison 2003). But in our country, maximum inland vessels don’t 
install oily-water separators. This causes serious pollution in our inland waterways.

Ballast Water Disposal: Ships need ballast water to operate at their best. Ballast water 
gives a ship stability and the ability to navigate through the ocean with ease as it sails into 
open waters. Additionally, it is required for the loading and unloading of goods and cargo 
from the concerned ship. If the ship is not carrying any cargo at the moment or has recently 
emptied cargo, this water is thrown on it before it departs. The additional weight gives the 
ship stability and ensures a smooth journey to its destination (Zhang et al. 2017).

The primary issue is that this water is extracted from somewhere else, therefore the 
microscopic creatures are put in a water source from which they do not come. This 
results in several environmental issues, such as:
1. The potential extinction of native species
2. Potentially detrimental impacts on general health
3. Adverse consequences for enterprises along the shore that depend on water extraction
4. Adverse consequences for local and regional biodiversity

Waste Disposal at Water: Gray water (water waste from galleys, showers, and kitch-
ens) and garbage (food waste, human waste, and disposable things such as cutlery, 
plastic cups, bottles, and tins) are two types of vessel waste that can be disposed of near 
inland water (Zhang et al. 2017). High concentrations of microorganisms that are detri-
mental to marine ecosystems may be present in gray water. Because organic stuff 
decomposes more easily than metals and plastics, food waste is less harmful to the envi-
ronment. Since passenger ships dispose of more solid garbage (942.7 MT) than other 
ship types, the environmental impact of their waste disposal in inland waterways is 
particularly concerning.
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Anti-Fouling Coatings: A type of specialized paint called anti-fouling paint or coating 
is applied to the ship's hull to stop or inhibit the growth of marine organisms, which can 
compromise the longevity and performance of the vessel. Additionally, this paint 
prevents hull corrosion. However, these substances have poisoned the marine ecosys-
tem and even seriously damaged people's health. In addition, when these chemicals fall 
off an ancient ship, they discharge poison into the ocean. Certain antifouling com-
pounds, such as TBT, which is one of the active ingredients, employed in anti-fouling, 
have indirect effects on the marine environment farther up the food chain. After 
consuming contaminated food from those polluted sources, humans also run the risk of 
health problems. TBT has hormone-disrupting properties and at low concentrations, it 
causes genital change of snails and deformation of oysters (Shill and Mahmud 2022). It 
also can cause severe damage to reproduction or immune system.

Environmental Impacts by Dredging: Dredging is an excavation process that can be 
completed manually or with the aid of machinery, and it sometimes requires submer-
sion. Rivers move different-sized sediments in addition to large volumes of water. 
Because rivers have different physical characteristics and get different inputs—espe-
cially too much sediment—they develop bars and charred constrictions (BIWTA 2016). 
In order to maintain desired navigational channel and required depth dredging is a 
necessity. There are 1796 registered dredgers with DOS under Inland Shipping Ordi-
nance-1976. However, there are some environmental impacts of dredging. Those are 
given below:

● Releases harmful compounds, such as Tributyltin, a common biocide used in 
anti-fouling paint that was outlawed in 2008, back into the water.

● Releases dangerous substances, including heavy metals, from bottom sediments 
into the water.

● Transient rises in turbidity.
● Secondary effects of sedimentation on marsh production.
● Tertiary effects on avifauna, which might feed on aquatic life that has been 

poisoned.
● Secondary effects on the metabolism and mortality of benthic and aquatic 

creatures.
● Potential pollution of dredge waste locations.

marine gas oil. Burning marine fuel releases Sulphur Oxides, which can further oxidize 
and, in the presence of a catalyst like NO2, will produce Sulphuric acid, a major contrib-
utor to acid rain. Recent studies have revealed that plants and crops exposed to high 
Sulphur concentrations lose their leaves, become less productive, and occasionally even 
die young (IFC 2007).

Table 5 Different Pollutants in the fossil fuel and impacts on Humans and the ecosystem  

Oil Spills: Oil spills can occur by intention or by accident on a vessel. Accidental spills 
can happen as a consequence of vessel accidents or during oil transfers, such as fueling 
and loading and unloading of cargo. Usually, intentional spillage is typically operation-
al dumping. For example, a ship may add ballast water to its cargo tanks to maintain 
stability throughout the return voyage, but it may also dump its dirty ballast—a combi-
nation of water and oil—as soon as it reaches the loading port (GILLINGWATER and 
Ison 2003).

The kind of oil spilled and the rate at which it is recovered will also influence the envi-
ronment. Crude oils and their derivatives have a wide range of physical and chemical 

Table 4 Summary of Pollutants Quantity/Year (Author generated)

5 Impact of Marine Pollution on the Environment

5.1 General

In concern of pollution, inland shipping operations can be a major part because of river-
ine countries like Bangladesh where approximately 17 thousand registered and numer-
ous unregistered vessels ply through our country’s waterways for the purposes of carry-
ing goods or passengers (Mohaimeen-Ul-Islam 2019). Ships operating on inland water-
ways continue to have negative environmental effects, such as air pollution and green-
house gas emissions. Ballast water containing aquatic invasive species is also released 
on a regular basis, as is the historical usage of antifoulants, oil and chemical spills, dry 
bulk cargo releases, waste, underwater noise, and so on.

5.2 Environmental Impact of Pollution by Different Pollutants by Ships Operating 
on Inland Waterways in Bangladesh

CO2: Carbon dioxide is the most significant greenhouse gas (a gas that absorbs and 
radiates heat) on earth. Greenhouse gases, unlike oxygen or nitrogen, absorb heat 
radiating from the Earth's surface and release it in all directions, including back toward 
the Earth's surface. The natural greenhouse effect of the Earth would be too feeble with-
out carbon dioxide to keep the average global surface temperature above freezing. 
However, by increasing carbon dioxide levels in the atmosphere, humans are amplify-
ing the natural greenhouse effect, causing global temperatures to rise. According to 
NOAA Global Monitoring Lab data, carbon dioxide alone was responsible for around 
two-thirds of the overall heating influence of all human-produced greenhouse gases in 
2021 (Van Heuven et al. 2011).

From the calculation part, there is found that the ships operating inland waterways in 
Bangladesh are emitted a total of 31,775,044.554 Tons of CO2/yearly from the total liter 
of burned diesel, which is very high for changing the natural greenhouse effect. Thus, 
these huge amounts of CO2 are also responsible for raising the earth’s temperature and 
the overall climate change in our country Bangladesh.

SOX: The presence of sulfur compounds in the marine fuels used in the marine engines 
on board the vessel is the cause of the sulfur oxide emissions. Higher gasoline grades 
will have lower sulfur contents since sulfur is eliminated during fuel refining. In com-
parison to any other mode of transportation, the maritime sector uses predominantly 
low-grade fuel oil, such as heavy oil and diesel oil with high Sulphur content (Islam 
2020; Jiang and Zhao 2022). However, owing to the severe requirements of MARPOL 
Annex VI, marine engines are increasingly utilizing higher-grade marine fuel, such as 

                      

3.1 Quantification of Marine Pollution by Passenger Vessels
The following pollutants are released into the environment by passenger vessels travel-
ing on inland routes:

a) Bilges
b) Solid Waste
c) Emission of exhaust gases and pollutants

4.1.1 Detail Calculation for Bilges thrown by Passenger Vessels are given below
Calculation for Bilge for Passenger Vessels

 
  

 

 

Navigable Waterways in Bangladesh
The navigable waterways are divided into four classes, each of which specifies the level 
of service that must be provided while taking into account the rivers’ economic 
significance as well as the technical and financial resources necessary to maintain the 
level of service. The descriptions of classes of routes are given below (BIWTA Report 
2015-16):

a) Class-I Route: This category includes perennial waterways where vessels with 
draughts of 12-13 feet (3.65-4.0 m) can safely travel all year. So far, the majority of 
serious accidents have happened along these routes. The total distance of this route is 
approximately 683 kilometers long.

b) Class-II Route: This class includes perennial routes where vessels with draughts less 
than 8 feet (2.44m) can travel. This route is 1000 kilometers long in total, and there have 
been numerous serious accidents involving passenger vessels along this route.

c) Class-III Route: This class includes routes that can accommodate vessels with 
draughts of up to 6 (1.83 m). This category includes transit routes and feeder routes that 
connect to Class II and Class I services. The total length of the route is 1885 Km.

d) Class-IV Route: This route is only navigable during the rainy season. Boats with a 
draft of less than 5 feet (1.52 m) can sail throughout the dry season. The average length 
of this route is 2400 kilometers.

Summary of the above classified routes (Rashid 2018) are shown below in Table 3.

Table 3 Summary of Classified Navigable Waterway Routes in Bangladesh 

3. Quantification of Marine Pollutants by Ships Operating at Inland Water-
ways in Bangladesh
Quantification of marine pollution based on the collected data from DOS and other 
different sources for passenger vessels, cargo vessels, oil tankers and sand carriers are 
done, analyzed and shown in bar diagrams and histograms. The quantification process 
is done based on the categorization of those four types of inland vessels.

Table 2 Vessels Registered with the Department of Shipping under Inland Shipping 
Ordinance-1976 (Up to December, 2022) (Source: Department of Shipping, 2022)

In the following Figure 2, there shows the percentage of different types of registered 
vessels in inland routes in Bangladesh are shown the following pie chart:

2. Literature Review

2.1 Review of Existing Literature
It is always important to gather necessary knowledge before starting any research or 
study. Newspapers, magazines, published research articles, books, etc. of related topics 
are studied. In this section, some existing literatures such as books and research articles 
has been reviewed. 

Table 1 Information of inland waterways in Bangladesh (Source: BIWTA, 2016)

Rashid, 2018 stated on the thesis research “Evaluation of Environmental Pollution in 
Bangladesh by Inland Shipping Operation” in 2015 that the overview of the inland 
water transportation sector of Bangladesh. As well as the data analysis and 
quantification of marine pollutants due to inland water transportation in Bangladesh, 
impacts analysis of pollutants on environment by Sima Pro software, Eco Indicator 99 
(I), some regulations to prevent Marine pollution in Bangladesh, analysis of preventive 
measures and its financial impacts, comparison of impacts of marine pollution with and 
without preventive measures.
 
(Mohaimeen-Ul-Islam 2019) states in the paper ‘Pollutants from Inland Vessels of 
Bangladesh- A Threat to the Environment’ in 2019 discussed about the pollutants 
thrown from the inland vessels. Fuel consumption and CO2 emission have also 
described to the paper.

Golam Zakaria et al., 2018 stated on the paper ‘An Assessment of Impacts of Marine 
Pollution by the Operation of Inland vessels in Bangladesh in 2018 described about the 
inland vessels in Bangladesh and pollution by those vessels as well as established the 
modeling of pollutants due to inland shipping operation and concluded by remedial 
measures.

2.2 Limitations of the Study
● There was not much research done in recent years, which led to a lack of updated data.
● Few assumptions were made on practical experience & analysis due to 

non-availability of information.
● Database of DOS has not proper sorting or filtering systems to categorize the 

vessels with length.

1. Introduction
In Bangladesh, there are numerous rivers and a huge network of waterways. Inland 
waterways have generally been a natural, environmentally benign, and relatively 
inexpensive source of transportation. Inland waterways have developed into a crucial 
source of transportation not only for preserving the connections between numerous 
remote regions in the country but also for carrying export-import commodities as well. 
The inland waterways comprise a total length of nearly 6000 Km of navigable 
waterways (Rashid 2018). Through these inland waterways, here transports more than 
50% of all cargo, 80% of all fuel oil, and 25% of all passenger traffic annually in 
Bangladesh. In the following figure from the BIWTC website shows the inland 
waterways networks in Bangladesh in detail.

However, a large number of ships using these inland routes exposed us to serious 
marine pollution by directly disposing of bilges, solid wastes, oily water, and ballast 
water as well as through air pollution brought on by the operation of engines and other 
machineries. These significant numbers of vessels are plying in our water route and thus 
polluting our environment by throwing waste, burning fuels and disobeying the rules of 
navigation (Mohaimeen-Ul-Islam 2019). The ecological imbalance caused by the many 
dormant aquatic species makes the situation even more horrific.
 
Environment and ships engage in a variety of interactions. They intentionally release 
substances into the environment as well as unintentionally, such as oil spill, bilge 
throwing, ballast water release, solid waste discharge, air pollution, anti-fouling 
pollution, pollution by dredging, etc. These pollutions affect plants, fisheries, birds, and 
animals as well as harm to the food-chain of human, and can sustain significant harm to 
their lives as well as to the environment (Arefin and Mallik 2017).

3 An Overview of Ships Operating at Inland Waterways in Bangladesh

3.1 Inland Water Vessels in Bangladesh
Worldwide, inland water transportation (IWT) is more energy efficient than both rail 
and road transportation. Water transport is especially ideally suited for transporting 
large commodities across relatively long distances. Bangladesh's inland waterways play 
an important role in the country's transportation system, with a vast network 
encompassing practically the whole country. As a result, the IWT is the country's 
cheapest means of transportation. Bangladesh has a network of approximately 24,000 
km of waterways, with a navigable network ranging from 6000 km during the monsoon 
season to 4347 km during the dry season. IWT is still an important means of 
transportation for moving people and goods around the whole country, as well as for 
moving import and export goods through the ports of Chattogram, Payra and Mongla 
(Zakaria, Rashid, and Khaled 2017).

The inland waterways system has serious infrastructure issues in Bangladesh. Within 
Bangladesh, there is a high rate of siltation and bank erosion and as a result, it is 
difficult for the vessels to navigate along these waterways round the year (Rashid 
2018). Piers, jetties, and other infrastructure are generally in poor condition. Storage 
facilities, machinery for processing cargo, and current support vessels including pilot, 
mooring, and survey boats are all lacking. However, a variety of boats and trawlers, 
including many different types of vessels, operate regularly on inland waterways.

At the end of December 2022, there were 16,980 vessels registered in Bangladesh under 
the Inland Shipping Ordinance (ISO) 1976, including passenger vessels, cargo vessels, 
ferries, oil tankers, tug boats, fishing boats, sand carriers, dredgers, and so on.

The list of inland vessels was compiled by the Bangladesh Department of Shipping and 
is shown in Table 2.

Quantifying the Pollutants and their Environmental 
Impact by Ships Operating on Inland Waterways in 

Bangladesh
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Abstract
Bangladesh is a riverine country with a vast network of rivers, canals, creeks, and water 
bodies. In Bangladesh, the river network is thought to be a safe and economical mode of 
transportation. Near about seventeen thousand different types of registered vessels and 
numerous unregistered vessels are plying on inland waterways in Bangladesh. However, 
the large number of vessels operating on the inland waterways makes them particularly 
susceptible to environmental pollution. By directly disposing of bilges, solid wastes, oily 
water, and ballast water in addition to the air pollution caused by the operation of 
engines and other machineries, inland waterways are becoming polluted. In this article, 
the number of vessels registered with the Department of Shipping under the Inland 
Shipping Ordinance-1976 is demonstrated. For the study, four types of vessels such as 
passenger vessels, cargo vessels, oil tankers, and sand carriers have been taken. Then 
the quantification of different pollutants by inland shipping operations has been shown. 
The total discharge of solid waste, oily water, ballast water, and bilges has been 
estimated through the collection of secondary data from available sources through the 
usage of basic statistical methods. The impact of pollution by different pollutant 
components is described in this research. The impact of rising CO2, emission of SOX, and 
impacts of different fossil fuels on humans and the ecosystem are described elaborately. 
Besides, the impacts of oil spills, discharge of bilge & oily-water from inland ships, 
disposal of ballast water at the waterways, impacts of anti-fouling coatings, and 
environmental impacts by dredging are discussed as well.
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IV. The amendment act does not do enough justice to Bangladesh's international 
responsibilities and commitments, such as the United Nations Convention on 
the Law of the Sea of 1982. This convention is the basic governing body for 
co-operating & directing maritime affairs. 

 
Bangladesh's national security, economic growth, and general well-being have all been 
boosted thanks to the Amendment Act's provisions guaranteeing the country's liberties 
and rights inside its maritime areas. Fishing, oil and gas extraction, mineral extraction, 
renewable energy generation, maritime tourism, and marine biotechnology are just 
some of the ways that marine resources are put to use to support a growing "blue 
economy" and long-term prosperity. It also encourages Bangladesh to participate in 
regional and international ocean management, marine activity collaboration, and 
marine environmental research. This helps foster trust, confidence, and peaceful 
relationships among countries with coastal areas. The amendment act showcases 
Bangladesh's commitment to following international laws, like UNCLOS, 1982, which 
enhances its standing as a responsible player in maritime affairs. This legal framework 
protects Bangladesh's interests and positions it as an active and cooperative participant 
in the global maritime community, ready for sustainable growth and international 
cooperation.

The enforcement of rules within maritime zones by all relevant parties is another 
difficulty. This demands strong surveillance and enforcement, including sufficient 
resources.

5. Proposal regards to subsequent to this research 
The TWMZ Act encompasses a limited number of parts, hence presenting a potential 
insufficiency in effectively regulating the multitude of claims pertaining to the law of 
the sea. The expeditious implementation of the regulations by the government is 
necessary. The following provisions should be given main focus in the Rules:

I. Enhance maritime law enforcement authorities' capability. The TWMZ Act is 
enforced by the Bangladesh Coast Guard(BCG). Due to insufficient manning 
and limited resources, the BCG is unable to effectively police Bangladesh's vast 
maritime region (Farukh and Bindu,n.d). The government must provide extra 
resources to the BCG and boost its employee recruiting initiatives. The BCG 
should have modern ships, planes, and other equipment.

II. To define the precise limits of the territorial sea, contiguous zone, exclusive 
economic zone, and continental shelf, international legal frameworks and 
agreements, such as the 1982 United Nations Convention on the Law of the 
Sea, must be followed. 

II. The ITWCSEA defines India's maritime zones, such as its territorial sea, 
exclusive economic zone (EEZ), and continental shelf.

III. The ITWCSEA is followed for managing and developing India's maritime 
resources.

IV. The ITWCSEA aligns with UNCLOS.

Myanmar: Myanmar's maritime legal history has numerous major changes. The 
British colonial "Burma Ports Act" controlled ports and shipping. Myanmar developed 
maritime laws after independence in 1948. The 1949 "Myanmar Merchant Shipping 
Act" and 1972 "Myanmar Ports Authority Law" were landmarks. Myanmar joined 
SOLAS and MARPOL. In 2018, Myanmar passed the "Myanmar Maritime Law," 
which promotes maritime safety, environmental conservation, and trade. This changing 
legal environment shows Myanmar's dedication to maritime interests and international 
norms.

I.   Myanmar's maritime laws are established by the Territorial Sea and Maritime 
Zones Law of 1977.

II.  The TSMZ Law delineates Myanmar's territorial sea, exclusive economic zone 
(EEZ), and continental shelf.

III. The TSMZ Law encompasses provisions for the management and development 
of Myanmar's maritime resources.

IV. The TSMZ Law aligns with UNCLOS.

China: China has a long maritime law system. Ancient documents like the Tang Code 
(7th-10th century) covered marine operations. The Qing Dynasty's "Customs Law" 
1683 regulated the maritime industry. Modern Chinese maritime law originated with 
the 1904 "Navigation and Customs Regulations." The PRC's Maritime Safety Law 
1987 and Maritime Law 1992 demonstrate its maritime development commitment. 
PRC claims in the South China Sea have also caused international legal conflicts. These 
rules adapt to meet maritime issues and international norms.

I. China's maritime laws are derived from the Law of the People's Republic of 
China on the Exclusive Economic Zone and the Continental Shelf (EEZCS) 
1998.

II. The People's Republic of China (PRC) The EEZCS Law in China establishes 
the country's exclusive economic zone (EEZ) and continental shelf.

III. The PRC EEZCS Law includes provisions for the management and 
development of China's maritime resources (Tuan, Wong, and Nguyen,2021).

IV. The PRC's EEZCS Law is inconsistent with UNCLOS as it asserts an EEZ of 
200 nautical miles from its baseline, even in areas where there are overlapping 
claims with other nations. (Zou 2001,71-81) 

III. The goal is to develop and implement an all-encompassing maritime policy and 
strategy that addresses ocean governance, the blue economy, marine scientific 
research, and regional collaboration.

IV. In order to increase the capability and collaboration of relevant authorities and 
organizations for effective maritime surveillance, enforcement, monitoring, 
reporting, and data gathering. 

The goal is to raise awareness of the act, international law, and conventions among 
fishing communities and other states or authority.

6. Conclusion 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
strengthens the country's maritime sovereignty and use of its vast marine resources. 
Bangladesh enacted the legislation as a result of its successful resolution of maritime 
conflicts with India and Myanmar via international arbitration and adjudication.

The legal framework follows international principles, including UNCLOS, and 
provides a comprehensive strategy for maritime domain administration, protection, and 
development. The Act precisely delineated Bangladesh's territorial seas, exclusive 
economic zone, and continental shelf. Clarity is needed to safeguard our rights and 
resources in these zones, encourage sustainable development, and resolve conflicts with 
neighboring nations through the Maritime Boundary Commission. The Act extends 
Bangladesh's territorial seas to 12 nautical miles from baseline, under UNCLOS. The 
Act allows territorial waters to extend to 18 nautical miles under certain conditions. The 
Act also establishes a contiguous zone 18 nautical miles beyond Bangladesh's borders. 
Bangladesh can enforce and penalize customs, tax, immigration, and sanitary rules in 
this zone. The Act creates Bangladesh's 200-nautical-mile EEZ from baseline. 
Bangladesh has sovereign powers over natural resource exploration, exploitation, 
conservation, and management in this zone. The Act grants Bangladesh sovereignty 
over natural resource exploration and utilization on a continental shelf 200 nautical 
miles from baseline. The Act greatly impacted Bangladesh's maritime jurisdiction. 
Bangladesh now has authority over an extended maritime zone and can monitor and 
manage activity in these areas thanks to the maritime boundary agreement. The Act has 
protected Bangladesh's maritime environment and promoted sustainable maritime 
resource development. However, the Act faces obstacles. Marine pollution and 
maritime environmental protection are not effectively addressed by the Act.

The Act misses the rights and interests of coastal communities and indigenous marine 
peoples. Insufficient enforcement tools is another issue with the Act. The Bangladesh 
Territorial Waters and Maritime Zones (Amendment) Act, 2021 enlarged Bangladesh's 

V.     The Law of the Sea Law aligns with the United Nations Convention on the Law 
of the Sea.

Corresponding to India and Myanmar's maritime legislation, the TWMZA defines and 
aligns maritime zones with UNCLOS. International arbitration and adjudication have 
brought Bangladesh's maritime boundary accords with these two nations into the 
TWMZA. India, Myanmar, and Bangladesh cooperate to peacefully resolve maritime 
conflicts and protect their maritime interests.

UNCLOS compliance differs between the TWMZA and China’s maritime legislation. 
TWMZA claims no excessive or overlapping marine zones that may violate other 
nations' rights. The TWMZA also observes international maritime boundary judgments 
with India and Myanmar. Bangladesh is dedicated to preserving the rule of law and 
UNCLOS in the maritime domain.

4.2 Possible Challenges & Prospects of the Act
Bangladesh's sovereignty over its maritime border and assets and the search for and 
production of marine resources are established by the groundbreaking TWMZ 
(Amendment) Act of 2021. Implementing and enforcing this statute involves several 
drawbacks that must be overcome. These problems arise from the lack of clarity and 
definition in defining maritime zones including the territorial sea, contiguous zone, 
exclusive economic zone, and continental shelf. It may be unclear what Bangladesh's 
maritime jurisdiction is. This could cause some issues with neighboring countries over 
who gets what in the ocean, especially when there's overlap. Bangladesh's maritime 
zones got to be all consistent and coherent according to international law and 
agreements.

I.    The amendment act does not include specific provisions about the width of the 
territorial sea, contiguous zone, exclusive economic zone, and continental 
shelf. Not including this information could cause confusion and make it harder 
to accurately figure out the limits and extent of Bangladesh's maritime 
authority.

II.  The amendment act could asset from providing more limited guidelines or 
contrivance for resolving disputes or conflicts with adjacent states concerning 
maritime boundaries, especially in areas where there are overlapping claims or 
interests.  

III. The amendment act does not fully take into account the different impending 
challenges in the maritime region, such as climate change, marine & maritime 
pollution, illegal & irregular fishing, maritime piracy, maritime terrorism, and 
maritime cyber security.

in Bangladesh's territorial sea, contiguous zone, exclusive economic zone, or 
continental shelf, you may be fined. Such activities can result in a 3-year jail sentence, 
a 20 crore taka fine, or both.

Pollution penalty is included under Section 22. Polluters of the territorial sea, 
contiguous zone, exclusive economic zone, or continental shelf of Bangladesh risk 
sanctions. These punishments may include 5 years in prison, a 40 crore taka fine, or 
both.

People and businesses that fail to avoid pollution are punished under Section 23. Those 
who fail to prevent marine pollution in Bangladesh's territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf may be fined. These punishments might 
include 3 years in prison, 20 crore taka in fines, or both.

Piracy, armed robbery, maritime terrorism, and theft are punished under Section 24. Piracy, 
armed robbery, maritime terrorism, and theft in the territorial sea, contiguous zone, 
exclusive economic zone, or continental shelf of Bangladesh can result in serious penalties. 
Such violations can result in a 10-year jail sentence, a 50-crore taka fine, or both.

Section 25 punishes causing death while committing a section 24 offense. A person who 
kills someone while committing section 24 (piracy, armed robbery, maritime terrorism 
at sea, or theft) may be imprisoned for life or fined up to 100 crore taka.

4.1. Review of the Maritime Laws of India, Myanmar & China in Relation to 
Territorial Waters and Maritime Zones (Amendment) Act, 2021
The TWMZA, enacted in 2021, defines Bangladesh's maritime zones, encompassing its 
territorial sea, exclusive economic zone (EEZ), and continental shelf. The TWMZA 
includes provisions for the management and development of Bangladesh's maritime 
resources. The TWMZA aligns with UNCLOS.  

India: The Indian maritime laws have evolved over centuries. The Mauryan Empire in 
the 3rd century BC documented the first maritime legislation (Ray 2021,198–217). 
British colonial control governed maritime matters through many measures, 
culminating in the 1958 Indian Merchant Shipping Act. The 2016 Merchant Shipping 
Bill updated and unified maritime legislation in India. These rules connect India with 
international maritime treaties on shipping, navigation, port operations, and safety at 
sea. The Indian maritime law system adapts to new difficulties and international norms.

I. India's maritime laws are established by the Indian Territorial Waters, 
Continental Shelf, Exclusive Economic Zone and other Maritime Zones Act 
(ITWCSEA)1976.

organizations to manage and protect maritime resources under the Act. This 
engagement will assist us in developing stronger international contacts and 
collaboration. Working together to combat crime and maintain our common resources 
as well as marine resources makes it easier for individuals & entities to manage.

Lastly, TWMZA is dealt with the protection of marine life and the maritime 
environment. This is accomplished by extending Bangladesh's territorial waters and 
establishing a unique exclusive economic zone (EEZ). It aids in the substantiating of 
law enforcement activities and encourages cooperation among neighboring states and 
international organizations.
 
3.2 Enhanced Measures for Combating Illegal Fishing and Marine Pollution
With the passage of the Territorial Waters and Maritime Zones (Amendment) Act, 2021, 
severe   punishment for illegal & irregular fishing and marine pollution have been 
implemented. These protections and conservations are in place to protect marine 
ecosystems as marine resources are still used.
 
The Act's authorization of frequent maritime patrols in Bangladeshi seas is a crucial 
development. Protecting the ocean from pollution, this act helps halt illicit fishing. 
Fishing vessels that operate within Bangladesh’s territorial waters must be registered 
and licensed in accordance with the Act's provisions. To ensure that only permitted 
vessels engage in fishing operations, this method enhances monitoring, management 
and patrolling. Punishments for illegal fishing and maritime pollution are stern under 
the Act. Monetary fines are a powerful deterrent against rule-breaking and an incentive 
for lawful act and attribute. The Act supports and advocates working jointly with 
international organizations such as International Maritime Organization, Interpol and 
the United Nations to combat transnational illicit, irregular fishing and marine 
pollution. This functions and actions makes it easier to work together on projects and 
exchange information and technology. 

In an attempt to encourage sustainable fishing practices and protect our marine 
ecosystems, the Act highlights the substantiality of increasing public awareness and 
educating people. Its goal is to raise awareness among fishermen and the general public 
about illegal fishing and marine pollution (MOFA,2019).

In order to further protect its maritime environment, Bangladesh has passed the 
Territorial Waters and Maritime Zones (Amendment) Act, 2021.By strengthening 
enforcement, encouraging international cooperation, and increasing awareness, the Act 
safeguards maritime ecosystems and guarantees the sustainable use of marine resources 
(Islam and Shamsuddoha,2018).

4. Penalties for violations Specified by the Amended Act  
Punishments provisions of the Territorial Waters and Maritime Zones (Amendment) 
Act, 2021. are typically strong. Punishments are severe enough to deter crime without 
being cruel.
Others believe penalties should be stiffer. They want the government to protect 
maritime resources more. Only if enforced would punishment clauses be useful. The 
government must strictly enforce sanctions for violators if it wants to preserve maritime 
resources.

In Section 15, innocent passage violations are punished. Foreign vessels that break 
innocent passage restrictions in Bangladeshi territorial waters may be fined. Possible 
penalties could consist of a prison sentence of five years, a monetary fine of 40 crore 
taka, or a combination of both.

Section 16 punishes submarines and other undersea vehicles for breaking the law. In 
Bangladesh, submarines and underwater vehicles that break the legislation in the 
territorial sea, contiguous zone, exclusive economic zone, or continental shelf can be 
fined. These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Nuclear or hazardous waste throwers are punished under Section 17. Nuclear or 
hazardous waste disposed of in Bangladesh's territorial sea, contiguous zone, exclusive 
economic zone, or continental shelf may be punished. Such activities can result in a 
10-year jail sentence, a 50-crore taka fine, or both.

The Contiguous Zone infraction is punished in Section 18. Unauthorized fishing or 
smuggling by a foreign vessel in Bangladesh's contiguous zone may be punished. These 
punishments might include 3 years in prison, 20 crore taka in fines, or both.

Offenses in the exclusive economic zone are punished in Section 19. Unauthorized 
drilling or exploration in Bangladesh's exclusive economic zone is punishable. The 
maximum sentence for such actions is 5 years in prison, 40 crore taka in fine, or both.

Section 20 of the statute punishes Continental Shelf crimes. Unauthorized drilling or 
exploration on Bangladesh's continental shelf can result in fines for foreign vessels. 
These punishments may include 3 years in prison, 20 crore taka in fines, or both.

Section 21 of the legislation punishes breaking or harming a submarine cable, telegraph 
or telephonic connections, and other violations. If you willfully destroy an undersea 
cable, interrupt telegraphic or telephonic connections, or interfere with another facility 

So more to state, the new act aims to support sustainable development in the maritime 
sector and establish a legal structure for investments that will encourage economic 
growth. It strives to find a harmonious balance between promoting economic growth 
and ensuring the preservation of the environment, while also safeguarding the country's 
maritime jurisdiction.

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
inclusive accumulation of laws designed to improve the administration of Bangladesh's 
territorial sea, continental shelf, exclusive economic zone and maritime areas. For 
clinching inter-state and international safety and security in maritime industry as well 
as utilizing the marine resources, maintaining the blue economy and promoting 
sustainable development, the law has significant importance considering the maritime 
industry's long-term viability.  
 
3.Unique Points and Contributions of the Act

3.1 Elucidating the Essential Core & Supplementary Provisions of This Act
The basic objective of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 is to safeguard and properly monitor these specified areas. 
This Act is distinguished by relevant maritime provisions as well as some features 
which are for the development in the maritime sector of Bangladesh. According to the 
international law which is incorporated in this act, Section 3 merely alters Section 2 of 
the Territorial Water and Maritime Zones Act, 1974 to define Bangladesh's territorial 
sea as "the waters extending up to 12 nautical miles from the baselines determined 
under this Act." UNCLOS which is an international maritime law treaty, sets a 12 
nautical miles’ territorial sea limit. The territorial sea comprises the water column, 
seabed, subsoil, and airspace up to 12 nautical miles from baselines, per Section 4. The 
coast includes Chattogram, Mongla, Matarbari and Payra ports. Bangladesh controls 
the Territorial Sea's water, seabed, subsoil, and airspace. Foreign vessel access, sea 
lanes, traffic separation, and underwater cables/pipelines can be regulated by the 
government. Section 5 of the Act created the exclusive economic zone (EEZ), which 
spans 200 nautical miles from the coast of Bangladesh. Bangladesh has entire control 
over this region's fish, oil, and marine & mineral resources. Furthermore, the Act is 
concerned with protecting and maintaining the maritime environment biodiversity. The 
prevention and management of oil spills and other forms of maritime pollution is 
critical in it (Section 6). Crux aim of our nation is to protect and care for aquatic 
wildlife. The Act strengthens the government's capability and range of regulations to 
monitor the oceans that surround Bangladesh. Within restricted regions, this act 
supports law enforcement in combatting illicit activities such as fishing, smuggling, and 
piracy (Section 7). We may now aid and collaborate with other nations and international 

Conversely, the high seas comprise an extensive expanse of maritime territory that 
transcends a nation's territorial waters and exclusive economic zone (EEZ). Within the 
context of Bangladesh, the Territorial Waters and Maritime Zones Act confers upon this 
nation a plethora of prerogatives and responsibilities within its maritime sphere. These 
prerogatives encompass the authority to partake in maritime navigation, exploit marine 
resources through fishing activities, and establish artificial islands and facilities. 
Conversely, the responsibilities impose the critical duty of preserving the maritime 
ecosystem while fostering collaboration with international counterparts in the realm of 
maritime safety and security.

The TWMZA the amended version, is a cardinal law that aims to strengthen and 
safeguard Bangladesh's maritime interests. The Act is a thorough and fair piece of 
legislation, providing a clear and organized framework for effectively managing 
Bangladesh's territorial waters and maritime zones.

Enshrine within the principles of the (TWMZA) these are the important 
provisions
Section 3 delineates the maritime boundaries of Bangladesh, specifically referring to 
the territorial waters, which encompass a distance of 12 nautical miles from the 
established baseline. Section 4 delineates the exclusive economic zone (EEZ) of 
Bangladesh as the maritime expanse encompassing a distance of 200 nautical miles 
from the established baseline.
 
Section 5 delineates various maritime domains, including but not limited to the 
contiguous zone, the continental shelf, and the high seas. Section 6 delineates a 
multitudinous of entitlements and obligations bestowed upon Bangladesh within its 
expanse of territorial waters and maritime zones. Section 7 delineates the repercussions 
for transgressions against the aforementioned legislation.

The TWMZA, being a multifaceted legislative framework, necessitates the pursuit of 
legal counsel should any inquiries arise pertaining to its stipulations. Nevertheless, the 
aforementioned Act establishes a comprehensive framework for the effective 
governance of Bangladesh's territorial waters and maritime zones, thereby serving as a 
pivotal instrument in the protection and preservation of Bangladesh's maritime pursuits.

Furthermore, the legislative act facilitates the advancement of sustainable development 
within the maritime industry via the implementation of strategies aimed at deterring 
unlawful practices, including but not limited to acts of maritime piracy, smuggling, and 
unlicensed fishing  (Mozumder et al).The primary objective is to achieve a harmonious 
equilibrium between the preservation of the natural environment and the promotion of 
economic advancement in sectors associated with maritime transportation, port 
operations, and offshore exploitation of oil and gas resources. The legislation also 
promotes both local and international investment in the maritime sector, by establishing 
a supportive legal structure that improves prospects for corporate growth and economic 
advancement.

In summary, the enactment of the Bangladesh Territorial Waters and Maritime Zones 
(Amendment) Act, 2021 signifies a notable step in bolstering Bangladesh's maritime 
authority, safeguarding marine and maritime resources, and promoting sustainable 
development. This Act establishes a contemporary legal framework that safeguards the 
nation's sovereign rights inside its territorial seas and fosters the conscientious use of 
marine resources, therefore facilitating a future characterized by prosperity and 
sustainability.

2. Overview of Bangladesh's Territorial Waters and Maritime Zones 
(Amendment) Act, 2021
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 is an 
all-encompassing legal framework that delineates the demarcation lines and regulatory 
authority pertaining to the territorial waters and maritime zones of Bangladesh. It 
precisely demarcates the expanse of the nation's maritime domain, encompassing a 
distance of 12 nautical miles from the established baseline, in accordance with 
universally acknowledged principles of international maritime law. Furthermore, the 
mentioned legislative act delineates the exclusive economic zone, encompassing a 
distance of 200 nautical miles from the established baseline.

2.1 Scope and Objectives of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act’s major 
purpose is to give precise definitions and regulatory measures related to Bangladesh's 
territorial waters and maritime zones. This act is expected to go into effect in 2021. The 
domestic legal structure of the country will be brought into conformity with the 
principles and provisions that are defined in international law, namely the United 
Nations Convention on the Law of the Sea (UNCLOS), if this endeavor is successful in 
accomplishing its goal. The aforementioned piece of law has as one of its key goals the 
development of clear demarcations for Bangladesh's territorial waters, exclusive 
economic zone (EEZ), and continental shelf. In addition to this, the act intends to 

2.3 Differences and improvements indulged by this Act  
Compared to the previous Territorial Water and Maritime Zones Act of 1974, the 
Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 provides 
several notable changes and advancements. The new act accurately delineates the 
extent of Bangladesh's territorial waters and exclusive economic zone, in pursuance 
with the United Nations Convention on the Law of the Sea.

The formation of the Maritime Boundary Commission is a major step forward, as it 
offers a specialized platform for resolving disputes over maritime boundaries with 
neighboring countries. The commission operates autonomously, collaborating with 
legal and technical experts, in order to protect the interests of Bangladesh.

outline the associated rights and duties of the country within of these specified zones. 
The legislation places an even greater emphasis on the need of protecting and 
preserving the marine environment, encouraging the sustainable use of resources, 
cultivating partnership with neighboring states, and settling disputes in accordance with 
the established norms of international law.

2.2 In-depth examination of the legal framework as established by the Act 
The 2021 Bangladesh Territorial Water and Maritime Zone Act includes provisions that 
aim to promote responsible utilization of marine resources and safeguard the maritime 
jurisdiction of Bangladesh. One significant provision is the establishment of the 
Maritime Boundary Commission, which comprises experts, in law and technology. This 
commissions primary responsibility is to resolve any disputes that may arise with 
neighboring countries concerning boundaries. Its main objective is to protect 
Bangladesh’s interests within its boundaries (Mohiuddin,2011).

The Territorial Waters and Maritime Zones (Amendment) Act, 2021 (TWMZA) serves 
as a framework governing the territorial waters and maritime zones of the country. As 
per the TWMZ Act the academic framework related to affairs designates Bangladesh’s 
waters as an area extending 12 nautical miles from the established baseline. The 
baseline refers to the demarcation of the low water line, along the region as officially 
recognized by the Government of Bangladesh on large scale charts. Furthermore, this 
act defines Bangladesh’s zone (EEZ) as a maritime area extending 200 nautical miles 
from the established baseline.

The exclusive economic zone (EEZ) denotes a maritime area wherein Bangladesh 
exercises its sovereign entitlements to conduct exploration and exploitation activities 
pertaining to abundant natural resources, encompassing fisheries, hydrocarbon 
reserves, and other valuable maritime assets.

The TWMZA, or the Treaty of the World Maritime Zones Act, also delineates several 
maritime domains, including the contiguous zone, the continental shelf, and the high 
seas. The contiguous zone pertains to a region that stretches 24 miles from the starting 
point. In this area Bangladesh has the jurisdiction to enforce rules and regulations 
relating to customs, finance, immigration and health.

Manifesting the maritime regions that stretch beyond the limits of jurisdictional waters, 
the continental shelf is a submerged landmass accompanied by underlying sedimentary 
layers. This encompassment extends to either the sheer outer boundaries of the 
continental margin or a depth of 200 meters, depending on which distance is greater. 

fundamental reference point. The recognition of Bangladesh's sovereign rights within 
its exclusive economic zone (EEZ), encompassing a distance of 200 nautical miles from 
its baseline, is duly acknowledged in the aforementioned legislative act (UNCLOS, 
Art55). This acknowledgement confers upon Bangladesh the authority to exercise 
jurisdiction over the exploration, exploitation, and conservation of resources within its 
exclusive economic zone (EEZ) (Rahman,2019). The preceding legislative act 
additionally safeguards the maritime ecosystem through the prevention of pollution, the 
regulation of maritime operations, and the assurance of resource sustainability. It 
underscores the imperative of engaging in collaborative efforts with neighboring 
nations and international maritime institutions in order to address and resolve pertinent 
maritime concerns. The aforementioned legislative act establishes protocols for the 
resolution of maritime boundary disputes and ensures the enforcement of rules and 
regulations within the territorial seas and maritime zones of Bangladesh.

The enactment of the Bangladesh Territorial Waters and Maritime Zones (Amendment) 
Act, 2021 exemplifies the nation's unwavering commitment to the principles of 
sustainable development, adherence to international legal frameworks, and the prudent 
management of marine resources and preservation of the environment.

1.2 Exposition & Salient features of the Legislation  
Bangladesh's maritime domain is set at 12 nautical miles from the baseline, while the 
exclusive economic zone is set at 200 nautical miles, thanks to the country's complete 
legal framework, the Territorial Waters and Maritime Zones (Amendment) Act, 
2021(Hossain 2023,1-25). The Act establishes the Maritime Boundary Commission, 
which is comprised of legal and technical experts, with the purpose of mediating issues 
with neighboring countries about maritime borders. Bangladesh's objective is that by 
establishing a neutral agency to settle maritime border issues, it will be able to maintain 
its independence from its neighbors and keep its relations with them on a friendly 
footing.

1.3 Significance of the Act
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 has 
substantial significance for the nation across several dimensions(Alam,2004). First and 
foremost, the agreement serves to strengthen the assertion of Bangladesh's sovereignty 
over its territorial seas and maritime zones, establishing a well-defined legal structure 
for the exercise of its authority in these regions. This action furthermore plays a role in 
safeguarding and overseeing marine resources, such as fish populations and 
hydrocarbon reserves, which have significant importance for the nation's economic and 
food security.
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Abstract 
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
prominent piece of legislation that establishes and controls Bangladesh's maritime 
borders. The legislative act grants the country the power to assert jurisdiction over the 
investigation, utilization, and preservation of resources inside its Exclusive Economic 
Zone (EEZ). The act of legislation described above serves to protect the sovereign 
rights of the nation within its territorial waters and marine zones, establishing a clearly 
defined legal framework for the exercise of its authority in these areas. Furthermore, 
the legislative act serves to promote the progress of sustainable development within the 
maritime sector by enacting methods that discourage illicit activities such as maritime 
piracy, smuggling, and illegal fishing. The enactment of the Act has effectively 
safeguarded the maritime environment of Bangladesh and facilitated the advancement 
of sustainable development of maritime resources. This comprehensive study aims to 
thoroughly examine the various aspects of the aforementioned statute, delving into its 
consequences, applicability, and impact on the academic field of marine studies. 
Extensive research will be done to investigate these dimensions in scads. 
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1.Introduction
The Territorial Waters and Maritime Zones (Amendment) Act, 2021 has just been passed 
into law by Bangladesh, a country that is blessed with a sizable portion of coastline that is 
located in close proximity to the Bay of Bengal. The antiquated Territorial Water and 
Maritime Zones Act of 1974 has been rendered obsolete as a result of the recently passed 
act of legislation, which supersedes the act and brings it into alignment with the progressive 
requirements of the nation in effectively administering its maritime domain, protecting 
marine resources, and fostering the principles of sustainable development. In this 
all-encompassing research, research will be dug into the myriad facets of the law that was 

just described, and research will be conducted an in-depth investigation into its 
implications, relevance, punishment and effects on the academic world of maritime studies.

1.1 Background
The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 is a 
significant legislative enactment that lay out and governs the maritime boundaries of 
Bangladesh. From the 17th century through the 19th century, the doctrine of absolute 
freedom of the sea was widely held centuries (Latané 1999,163-164). This maritime 
legislation supersedes the 1974 statute pertaining to Territorial Waters and Maritime 
Zones, thereby harmonizing it with the principles enshrined in international law, 
specifically the United Nations Convention on the Law of the Sea (UNCLOS). 
It is based on the recent developments in the international law of the sea, particularly 
the two landmark judgments that settled the long-standing disputes between 
Bangladesh and its neighbors, Myanmar and India, over the delimitation of their 
maritime zones in the Bay of Bengal. 

The first judgment was delivered by the International Tribunal for the Law of the Sea 
(ITLOS) on 14 March 2012, in the case concerning the delimitation of the maritime 
boundary between Bangladesh and Myanmar (Riesenberg,2012). The Tribunal 
delimited the territorial sea, the exclusive economic zone and the continental shelf of 
the two parties, including the area beyond 200 nautical miles, by applying the principles 
of equity and proportionality. The Tribunal also recognized the special circumstances of 
Bangladesh as a concave and densely populated coastal state with a very limited 
maritime area (Watson,2015)  

The second judgment was rendered by an Arbitral Tribunal constituted under Annex VII 
of the United Nations Convention on the Law of the Sea (UNCLOS) on 7 July 2014, in 
the case concerning the delimitation of the maritime boundary between Bangladesh and 
India (Suaraz,2016). The Arbitral Tribunal followed a similar approach as the ITLOS 
and delimited the maritime zones of the two parties by using an equidistance line as a 
provisional basis and adjusting it to achieve an equitable result. The Arbitral Tribunal 
also took into account the effect of St. Martin's Island, a small island belonging to 
Bangladesh, on the delimitation process (Desai and Sidhu, 536–39)

The Bangladesh Territorial Waters and Maritime Zones (Amendment) Act, 2021 
incorporates the coordinates of the maritime boundary lines as determined by the 
ITLOS and the Arbitral Tribunal in its annexes. The statute provides a comprehensive 
delineation of the territorial waters, exclusive economic zone (EEZ), and continental 
shelf of Bangladesh. The aforementioned document delineates the rights and 
obligations of Bangladesh within these maritime zones, while also establishing a 


