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Light Emitting Diode (LED) lights require less energy to produce one kilowatt of light than incandes-
cent, halogen, mercury and fluorescent lights, leading to a decrease in fuel consumption and carbon
dioxide gas emissions. The study found that LED lighting uses, on average, 40% less energy than
fluorescent lighting and 80% less energy than incandescent lighting to provide the same amount of
light.
In the present study, the economic and material performance of two Bangladeshi commercial fishing
vessels, F.T. Agro Food 2 and F.T. Agro Food 3, were evaluated using light emitting diode (LED) lamps
instead of the old lighting system. The results demonstrate that, compared to conventional lighting
systems, LED lamps consume less fuel – specifically 16 tonnes less annually for F.T. Agro Food 2 and
18 tonnes less annually for F.T. Agro Food 3. Also, due to their better material specifications, LED
lighting systems offer a longer lifespan, a relatively reduced explosion risk i.e. less heat dissipation,
and are more eco-friendly. Therefore, this study recommends the prospective decision makers of the
fishing vessel industry to recognize the advantages of energy saving technologies, such as LEDs, and
implement such measures to enhance energy efficiency.
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1. Introduction.

Coastal and marine areas of Bangladesh attract a warm trop-
ical climate, blissful rainfall, and nutrients, which have cre-
ated some of the richest and most productive ecosystems in
the world. In the highest echelons of the Bangladeshi govern-
ment, the role of marine resources in the development process
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–specifically in terms of wealth generation and employment–
has been adequately recognized. To over a 100 million coastal
fishing households, marine fisheries provide a vital source of
food.

These households also diversify into other multiplier jobs
within supporting industries, such as seafood processing and
marketing.

In Bangladesh, a 710-kilometer-long coastal belt runs from
the southeasternmost point of Teknaf to the southwestern part
of Satkhira (DoF, 2019). The International Tribunal for the Law
of the Sea, along with the ruling of the International Court
of Arbitration in the historic maritime territorial dispute be-
tween Bangladesh, India, and Myanmar, affirmed Bangladesh’s
sovereign rights to exploit and manage both living and non-
living resources of the Bay of Bengal within its Exclusive Eco-
nomic Zone of 118,813 square kilometers (MoFA, 2014). Of
the total 24,500 square kilometers of coastal waters, about 24,000
square kilometers have a water depth of less than 10 meters
(DoF, 2019).
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Bangladesh is the fourth-largest producer of fish in the world.
The annual fish production in the 2015–16 cycle (DoF) was 0.6
million tonnes, with marine fisheries contributing about 20% to
this volume. The fishing industry represents 3.69% of the GDP,
while the agricultural sector is higher at 23.12%. Marine fishing
also provides employment for 5 million people in Bangladesh.

The World Bank (2008) reports that 41 million people work-
ed full-time or part-time directly in fishing and fish farming,
fish processing, and fishery support services worldwide. An-
other 123 million people were involved in various secondary
activities related to the industry (World Bank, 2008). Accord-
ing to the FAO, the fishing sector feeds over 8% of the world’s
population. Currently, Asia alone hosts about 86% of the fish-
ers and fish farmers globally, while approximately 70% of the
engine-powered fishing vessels are in this region (FAO, 2008).
In general, employment in fisheries is on an ascending trend
in most low- and middle-income countries like Bangladesh. In
proportion to the growth of the fishing sector, a higher percent-
age of job increase is being experienced (FAO, 2008).

Bangladesh’s maritime capture fisheries are complex and
multispecies in nature. Despite a significant marine and brack-
ish water region falling within the Exclusive Economic Zone
(EEZ), this sector contributes only 15.31% of Bangladesh’s to-
tal fish production (DoF, 2019). Figure 1 illustrates the coastal
and marine fishing zones of Bangladesh.

There are two sub-sectors within Bangladesh’s marine fish-
ing industry: industrial and artisanal. The fishing fleet off Ban-
gladesh consists of 67,669 mechanized and non-mechanized
vessels and 232 industrial trawlers (DoF, 2024).

Figure 1: Fishing zones in the coastal and marine area of
Bangladesh.

Source: Chowdhury, 2014.

In Bangladesh’s Exclusive Economic Zone (EEZ), the two
different types of industrial trawlers used for fishing are freezer
trawlers and iced (wooden body) trawlers. Fish and prawn trawlers

are the two different types of freezer trawlers, while demersal
and mid-water trawlers are the two different types of wooden
body trawlers. For the preservation of the collected fish, nearly
all steel hull and wooden body trawlers have freezing capabili-
ties. Table 1 represents the number of fishing vessels operating
in the Bay of Bengal by gear type and size.

Table 1: Number of fishing vessels operating in the Bay of Ben-
gal by gear type and size.

Source: DoF, 2019 and DoF, 2024.

The size of the industrial fishing fleet ranges from 251 to
668 metric tons for steel-hull trawlers and from 56 to 148 met-
ric tons for wooden body trawlers. Wooden-hulled trawlers typ-
ically measure between 18.5 and 26.5 meters in length, while
steel-hull trawlers range from 34 to 54 meters in length. The
engines typically have a power output of 450 to 1,850 brake
horsepower; for wooden-hulled trawlers, this can range from
420 to 600 brake horsepower, while for steel-hull trawlers, it
ranges from 700 to 1,850 brake horsepower. The main catch
for these industrial trawlers includes demersal fish and prawns,
although some trawlers are now targeting pelagic species. Most
mid-water trawlers use high-opening bottom trawls from the
back of the boat, with a mesh size of 60 millimeters.

The head-rope length of the fish trawler fleet ranges from
18 to 32 meters. Almost all fishing vessels are outfitted with
cutting-edge communication, navigation, and fish-finding tech-
nology. By regulation, trawl fishing is not permitted beyond
the 40-meter depth contour. A typical voyage for steel-hulled
ships lasts 30 days, compared to 14 days for smaller wooden
trawlers. They often finish 5–6 hauls per day, with each haul
requiring 3–3.5 hours (Barua et al. 2014). Table 2 shows the
industrial fishing fleet of Bangladesh.

At present, most of the industrial fishing vessels of Bangladesh
use incandescent, halogen, mercury and fluorescent lights. These
lights consume significant amount of energy and therefore con-
tribute to greenhouse gas emissions. In the present study, the
economic and material performance of two Bangladeshi com-
mercial fishing vessels, F.T. Agro Food 2 and F.T. Agro Food 3,
were evaluated using light emitting diode (LED) lamps instead
of the old lighting system.
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Table 2: Industrial fishing fleet of Bangladesh.

Source: DoF, 2019; DoF, 2024 and Barua et al. 2014.

2. LED over traditional lamps.

LED lights are more environmentally friendly than tradi-
tional lighting systems for several reasons: they are energy-
efficient, lead to lower carbon dioxide emissions, and are 100%
recyclable. It requires less energy to produce one kilowatt of
light by an LED light compared to incandescent, halogen, mer-
cury, and fluorescent lights. The use of LED lights in place of
other traditional types also result in lower energy reiquirement
to reach target efficiency since LED lights not only match but
often exceed the lumen output of conventional lighting. The in-
creased efficiency leads to reduced fuel consumption and lower
carbon dioxide emissions. Carbon dioxide is one of the key
contributors to greenhouse gas emissions, which cause global
warming and adverse climate conditions.

Furthermore, LED lights have a longer lifespan than tradi-
tional lighting systems, meaning they need not be replaced fre-
quently since they serve to illuminate for much longer periods
than other types. An additional factor in reducing the secondary
carbon footprint by the use of LED lights is that companies
producing them assert that 100% of the materials used are recy-
clable. This means that LED bulbs can be recycled rather than
disposed of at the end of their useful lives.

All of these underlying features of LED lights have the po-
tential to significantly reduce shipboard energy use and adverse
effects on the environment.

Table 3: Principal particulars of the industrial fishing vessels.

Source: Authors.

3. Particulars of the Fishing Trawlers.

In the present study, a cost benefit analysis of the switch
from conventional incandescent lamps, halogen lights, mercury
lamps and fluorescent lamps to new generation LED lamps was
conducted for two Bangladeshi fishing vessels named F.T. Agro
Food 2 and F.T. Agro Food 3. The particulars of the vessels are
shown in Table 3.

4. Results and discussions.

TThis study assessed the feasibility of replacing traditional
lamps with LEDs to enhance energy efficiency and reduce fuel
consumption in the two aforementioned vessels using real data.
Information about the different lamps used on board the sam-
ple vessels were collected. Based on entries from the engine
room’s official logbook, a calculation of the total power con-
sumed by the sets of lights at various vessel positions (at the
fishing ground, way to the fishing ground, way to the port, and
at discharge port), the total cost incurred for vessel illumination,
and the potential reduction of power consumption and cost sav-
ings through the switch to LEDs have all been completed for
each of the relevant vessels.

Calculations for daily, monthly, and annual cost savings
were also performed to determine the potential annual fuel sav-
ings for switching from conventional lighting to LEDs.

The price of fuel i.e. diesel oil was obtained from the Bangla-
desh Bunker price (dated August 20, 2023) and used to calcu-
late the cost per unit of power consumption.

Tables 4 and 5 show the cost incurred for vessel illumination
and calculation of power consumption for F.T. Agro Food 2.

Table 4: Cost incurred for vessel illumination of F.T. Agro Food
2.

Source: Authors.

Table 6 displays the cost savings associated with switching
to LED lighting for F.T. Agro Food 2. As shown in Table 6, the
daily cost savings for illuminating F.T. Agro Food 2 are $31.49
when the vessel is at sea, on its way to sea, or at the discharge
port and $43.60 when it is at port.

Table 7 presents the fuel savings and associated cost reduc-
tions for F.T. Agro Food 2. As shown in Table 7, switching
from traditional lights to LEDs can significantly decrease the
vessel’s fuel consumption by 11.4 tonnes and 15.81 tonnes an-
nually, resulting in a reduction of 37.5 to 40 tonnes of CO2
emissions while the vessel is either at sea or in port, respec-
tively. It is important to note that the CO2 emission calcula-
tions were conducted using the carbon calculator available at
https://sustainability.crownoil.co.uk/carbon-calculator/.
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Table 5: Calculation of power consumption for F.T. Agro Food 2.

Source: Authors.

Table 6: Calculation of cost savings for switching over to LED for F.T. Agro Food 2.

Source: Authors.
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Table 7: Calculation of fuel savings & cost saving of F.T. Agro Food 2.

Source: Authors.

Table 8: Comparison of different parameters of LED lamp over incandescent, halogen and CFL lights of F.T. Agro Food 2.

Source: Authors.

Table 9: Cost calculation of F.T. Agro Food 3.

Source: Authors.
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Table 10: Calculation of cost savings for switching over to LEDs for F.T. Agro Food 3.

Source: Authors.

Table 11: Calculation of annual fuel and cost savings of F.T. Agro Food 3.

Source: Authors.
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Table 8 compares various parameters between LED lamps,
incandescent, halogen, and CFL lights used on F.T. Agro Food
2. As shown in Table 8, using 100 pieces of LED lights instead
of 60-watt incandescent lights available on board F.T. Agro Food
2 could potentially yield an economic benefit of USD 30,750
over 25,000 operating hours (equivalent to 5.7 years at 12 hours
of usage per day).

Table 10 displays the LEDs that are scheduled to be put in
place of the current lighting sources. These LEDs were chosen
from the literature. The shipboard brightness of the LED lamps
can be as brilliant as or brighter than that of traditional lamps,
and their considerably lower power consumption can increase
energy efficiency.

The preceding estimate, based on data from F.T. Agro Food
3 as shown in Table 11, indicates that switching to LED light-
ing may save up to 18 tonnes of fuel, which could subsequently
reduce CO2 emissions by up to 45 tonnes and result in annual
savings of USD 17,867. If a long period of service is con-
sidered, this will undoubtedly be a major accomplishment for
the vessel and its owner, allowing them to attain higher envi-
ronmental compliance without suffering any financial setbacks.
Rather, they would benefit from the reduced fuel and equipment
costs, as demonstrated in Table 8.

5. Survey Analysis.

To understand the effectiveness of LED lamps over tradi-
tional lights commonly used onboard fishing ships, an online
survey form was designed under “Google Forms” for a pilot
survey among various stakeholders of the fishing vessel indus-
try in domestic arena. They were asked to present their respec-
tive views on following subject matters:

1. Use of LED lights can cause a significant change in en-
ergy efficiency by minimizing fuel consumption in fishing ves-
sels.

2. Under cost benefit analysis, if LED lights prevail over
traditional lamps, vessel-owners should invest on existing ves-
sels for the replacement of conventional lights with LED lights,
and this would be cost worthy in long term.

The survey results are illustrated in Figures 2 ∼ 3.

Figure 2: LEDs can play significant role on minimizing fuel
cost in fishing vessel.

Source: Authors.

The online survey analysis asked respondents, “How sig-
nificant do you believe the reduction in fuel costs would be if
fluorescent and other lighting systems were switched to LED
lights on board fishing vessels in Bangladesh?” Approximately
48.90% of respondents somewhat agreed with the statement,
while 32.20% strongly agreed, and about 7.8% remained neu-
tral.

Figure 3: Investment in LED lighting compared to the long-
term savings in fuel costs .

Source: Authors.

In another question, respondents were asked, “How do you
view the initial investment in LED lighting compared to the
long-term savings in fuel costs and maintenance?” Approxi-
mately 43.3% of respondents indicated that it was worth the in-
vestment, while 36.7% considered it somewhat worth it. About
8.9% were not sure, and only 11.1% thought it was not worth
the investment.

Based on the findings of the survey mentioned above, it can
be concluded that the use of LEDs on board is acceptable to
a wide range of stakeholders. As a result, the fishing industry
can promote this technology to enhance energy efficiency and
reduce fuel costs and consumption.

Conclusions.

LED lights requires less energy to produce one kilowatt
of light than incandescent, halogen, mercury and fluorescent
lights. The fact that these lights provide not just the same lu-
men outputs with each use, but actually improved lumen out-
puts means that less energy is needed to reach target efficiency,
which leads to a decrease in fuel consumption and CO2 gas
emissions.

This study successfully evaluated the economic, environ-
mental, and material performance of two Bangladeshi commer-
cial fishing vessels named F.T. Agro Food 2 and F.T. Agro Food
3 using light emitting diode (LED) lamps in place of the old
lighting system. The outcome shows that as compared to con-
ventional lighting systems, energy-efficient lighting systems
(LEDs) consume less fuel 16 tonnes annually and 18 tonnes an-
nually for F.T. Agro Food 2 and F.T. Agro Food 3 respectively.
Also, based on the findings of the survey in present research, it
may be said that using LEDs onboard is acceptable to a wide
range of stakeholders.
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