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The tuna fishing industry significantly contributes to greenhouse gas (GHG) emissions primarily through fuel oil 
usage. This study investigates the environmental impact of tuna transportation, focusing on emissions from fishing 
vessels and vehicles. Carbon footprint calculations for fishing vessels utilize the IPCC, 2006 formula as referenced 
in KLH, 2012. Smaller purse seiners (10-20 GT) emit 2.88 kg CO2 per trip per kilogram of tuna, while those (20-
30 GT) in PPS Kutaraja emit 3.58 kg CO2. Larger purse seiners exhibit higher emission rates: 7.3 kg CO2 (20-30 
GT), 9.9 kg CO2 (30-40 GT), 8.6 kg CO2 (40-50 GT), and 8.4 kg CO2 (50-60 GT) per trip per kilogram of tuna. 
Vehicle emissions for tuna transport vary, with the Honda Blade FI 125 emitting 0.00625 kg CO2, Supra X 125 
emitting 0.00450 kg CO2, Viar Tiga Roda emitting 0.00458 kg CO2, Revo Fit emitting 0.0007 kg CO2, Jupiter 
emitting 0.00063 kg CO2, and Vega ZR Yamaha emitting 0.0006 kg CO2 per kilogram of tuna.

 
 
Introduction 

On a global scale based on the report by FAO in 
2020, greenhouse gas (GHG) emissions from the 
world’s fishing industry reach approximately 179 
million tons of carbon dioxide annually. Indonesia is 
one of the countries with significant greenhouse gas 
emissions. The industrial sector, including the fishing 
industry, is a major contributor to greenhouse gas 
emissions through the use of fossil energy and the 
release of gases such as carbon dioxide (CO2), 
methane (CH4), and nitrogen oxides (NOx). Rapid 
economic growth and increasing energy demands put 
pressure on efforts to reduce emissions (Suryanto et 
al., 2020;  Ogunwumi et al., 2022; Shabir et al., 2023;). 

One of Indonesia's main commitments within the 
framework of the United Nations Framework 
Convention on Climate Change (UNFCCC) and the 
Paris Agreement 2015 is to reduce GHG emissions 
by 29% with national funding and 41% with 
international funding assistance by 2030. The 
Minister of Marine Affairs and Fisheries, as reported 

by the news portal (Tempo 2023), expressed the 
Ministry's desire to play an active role in achieving the 
NDC targets to reduce the impact of global climate 
change caused by greenhouse gas emissions. The 
carbon emission reduction plan has been outlined in 
the blue carbon management policy based in coastal 
areas by the Directorate General of Marine Spatial 
Management. However, the Blue Carbon policy 
tends to focus on mitigation through the restoration 
and conservation of coastal wetlands, and less on 
direct mitigation through the reduction of emissions 
from the fisheries sector. 

The tuna fishing industry has a significant impact 
on GHG emissions through its contributions to 
fishing activities. The use of fuel oil is the main 
source of GHG emissions in this industry. According 
to a news portal (Kompas, 2023), the fuel needs of 
fishermen reach 3.4 million kiloliters per year. 
Research by (Rahma Rizal et al., 2021) shows that fuel 
consumption for fishing activities in Pelabuhanratu 
reaches 2,556,000 liters per year, with the highest 
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consumption coming from 81-100 GT longline 
boats, amounting to 880,000 liters. The need for 
subsidized fuel for boats ≤ 30 GT is around 568,041 
liters. The average fuel consumption of longline 
boats at PPS Nizam Zachman reaches 179 tons per 
boat. Purse seine boats >30 GT at PPS Kutaraja need 
1,627,229 liters/month (Kurniawati et al., 2021; Shifa 
Shafira et al., 2021; M. Challiluddin et al., 2022). 

Recent research has focused the environmental 
impacts of various fishing methods, with several 
studies examining the carbon footprint of different 
fishing gears. Purse seine fishing, whxich involves 
encircling schools of tuna with a large net requires 
extensive use of fuel to operate the large nets and the 
vessels themselves, contributing substantially to the 
overall carbon footprint of the fishing industry 
(Basurko et al., 2021). In contrast, handline fishing, a 
more selective and labor-intensive method, often has 
a lower environmental impact due to its reduced fuel 
requirements. The study related to estimating the 
carbon footprint of tuna fishing transportation 
activities is conducted through a fuel consumption 
approach, taking into account the type of 
transportation mode, distance traveled, and load 
capacity. 

Most existing studies provide broad estimates 
without considering the specific operational practices 
and energy usage patterns of these fishing methods 
(Suryanto et al., 2019; Kurniawati et al., 2021; 
Rahmadi et al., 2021; Iribarren et al., 2022; A. Sala et 
al., 2022; Anggawangsa et al., 2023). Additionally, 
there is a lack of localized data that can capture the 
variability in emissions based on regional differences 
in fishing practices. This gap between theoretical 
models and real-world data highlights the need for 
more granular research that can inform more 
effective carbon reduction strategies. 

The primary objective of this research is to 
provide a comprehensive analysis of the carbon 
footprints associated with purse seine and handline 
boat activities in tuna fishing. This study aims to 
quantify the carbon emissions generated by purse 
seine and handline boats during tuna fishing 
operations. These studies provide valuable insights 
into the energy consumption and GHG emissions of 
different fishing practices, contributing to developing 
more sustainable fisheries. 

Materials and Methods 
Location and time of research 

This research was conducted from November to 
December 2023. The research location is at the 
Kutaraja Ocean Fishing Port. The data collection 
location is shown in Figure 1. 

 
Figure 1. Research Map 
 

This study aims to estimate the carbon footprint 
of transportation in the tuna fishing industry using 
the Cradle to Gate system boundary. Within the 
Cradle to Gate boundary, the analysis focuses on the 
initial stage (cradle), starting from when the vessel 
departs for the fishing ground and returns to the 
port, up to the gate stage when the tuna is landed and 
subsequently transported to the consumer market. 
The supply chain can be seen in Figure 2. 

 

Figure 2. Tuna Transportation Flow at PPS Kutaraja 
 
The study begins by identifying the supply chain 

that corresponds to the actual conditions at the 
Kutaraja Ocean Fishing Port (PPS Kutaraja). After 
the identification process, sample determination is 
carried out based on the identified transport chain. 
Sample determination is conducted according to the 
chain segments (Segment 1 to Segment x). The types 
of vessels focused on in this study are purse seine 
vessels and handline vessels. 

The determination of the sample size for purse 
seine vessels was conducted using the stratified 
random sampling method. The sample for purse 
seine vessels will consist of 11 vessels larger than 30 
GT and 9 vessels smaller than 30 GT. The sample 
size for handline vessels is 13 units. The population 
of transport vehicles is not precisely known, so the 
sample size for transport modes, including 
motorcycles, trucks, and motorized tricycles, will also 
be 10% of the total population for each type of 
transport mode. 
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Data analysis 
The calculation of the carbon footprint of fishing 

vessels is performed using the formula (IPCC, 2006 
in KLH, 2012) as follows : 

CFP=!
"
 ........................... (1) 

E=𝐴 ∗ 𝐹𝐾	 ∗ 𝐸𝐹 …………(2) 
A= Fuel Consumption * Conversion Factor(3) 

 

with: 
CFP: carbon footprint (tons of CO2/ton of total 
catch) 
E: total emissions (tons of CO2) 
T: total weight of the catch (tons) 
A: volume of the emission source (liters) 
FK: conversion factor 
EF: emission factor (IPCC, 2006) 

Results 
Vehicle Emissions for Tuna Transport 

Motorcycles with higher fuel consumption tend to 
produce higher CO2 emissions per unit of cargo 
transported. The analysis indicates that there is a 
notable relationship between the fuel consumption 
of motorcycles and the CO2 emissions generated per 
kilogram of transported tuna. Based on the analysis 
below, it can be observed that motorcycles with 
higher fuel consumption tend to have higher CO2 
emission values per kilogram of transported tuna, 
and vehicles with lower fuel consumption rates also 
tend to have higher CO2 emission values. The Viar 
motorized tricycle has a fuel consumption rate of 
30.3 km/liter, which is the lowest among other 
vehicles. However, this vehicle has a low final 
emission value of 0.00458 kg CO2/kg of tuna (Figure 
3) 

 
Figure 3. Vehicle emission value  /kg CO2 /kg tuna 

/trip vehicle 

The emissions data for vehicles used in tuna 
transport highlight the varying environmental 
impacts based on vehicle type, transport routes, and 
the amount of tuna delivered. Vehicles such as the 
Honda Blade FI 125, Supra X 125, and Viar Tiga 
Roda, which transport tuna around both Banda Aceh 
city and Aceh Besar district, have emission values of 
0.00625 kg CO2/kg tuna, 0.00450 kg CO2/kg tuna, 
and 0.00458 kg CO2/kg tuna, respectively. These 
higher emission values are attributed to the longer 
distances traveled and more varied routes that 
include both urban and rural areas, leading to 
increased fuel consumption and emissions. In 
contrast, the Revo Fit, Jupiter, and Vega ZR Yamaha, 
which transport tuna exclusively within the city limits 
of Banda Aceh, exhibit significantly lower emission 
values of 0.0007 kg CO2/kg tuna, 0.00063 kg CO2/kg 
tuna, and 0.0006 kg CO2/kg tuna, respectively. The 
lower emissions for these vehicles are due to shorter 
travel distances, more direct urban routes, and 
potentially lighter loads (Purnomoasri et al., 2022). 

The comparison result of the fuel consumption 
rate of vehicles with the fuel consumption rate 
provided by the official vehicle dealer (Figure 4). The 
comparison indicates that real-world fuel 
consumption rates tend to be slightly lower than the 
figures provided by the official vehicle dealer. This 
difference attributed to factors such as real-world 
riding conditions, maintenance, and rider behavior.  

 
Figure 4. The comparison of motorcycle fuel 

consumption rate (km/liter) 

Tuna Fishing Vessel Emissions 
The emissions from fishing vessels exhibit 

significant variation depending on the size of the 
vessel and the fishing method employed. Vessels of 
different sizes and types of fishing gear show varying 
emission levels, with emissions tending to increase 
with the size of the vessel. Boats in the 10-20 GT 
range appear to produce lower emissions per 
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kilogram of tuna caught compared to boats in the 20-
30 GT range (Figure 5). The emissions data for 
fishing vessels of varying sizes and types provides a 
clear picture of the environmental impact of different 
fishing methods. Smaller fishing vessels, specifically 
those in the 10-20 GT (Gross Tonnage) range, have 
an average emission rate of 2.88 kg CO2 per trip per 
kilogram of tuna caught. In contrast, vessels in the 
20-30 GT range operating in PPS Kutaraja emit an 
average of 3.58 kg CO2 per trip per kilogram of tuna. 

Purse seiners, known for their intensive fishing 
practices, show higher emission rates across different 
size categories. Specifically, purse seiners in the 20-
30 GT range have an average emission of 7.3 kg CO2 
per trip per kilogram of tuna, while those in the 30-
40 GT range emit 9.9 kg CO2/trip/kg Tuna. 
Interestingly, as the size increases further, the 
emission rates somewhat stabilize or decrease 
slightly, with purse seiners in the 40-50 GT range 
emitting 8.6 kg CO2 and those in the 50-60 GT range 
emitting 8.4 kg CO2 per trip per kilogram of tuna. Data 
shown in (Figure 6). This stabilization or slight 
decrease in emission rates for larger purse seiners 
attributed to the longer duration of their trips, which 
results in fewer annual trips compared to smaller 
purse seiners in the 20-40 GT range. Consequently, 
the overall annual fuel consumption and emissions 
are distributed over a longer period and larger catch 
size, thereby reducing the per kilogram emissions. 

  
Figure 5. Emissions value for tuna handline fishing 

vessels 
 

Purse seine vessels ranging from 30 to 40 GT 
exhibit higher emission levels compared to those 
ranging from 20 to 30 GT. Figure 6. This difference 
attributed to variations in size and the efficiency of 
the engines used on these vessels. On the other hand, 
vessels using handline fishing gear also demonstrate 
lower emission levels compared to purse seine 
vessels, although there is still variation depending on 
the vessel's weight. Handline vessels ranging from 10 

to 20 GT show lower emissions compared to those 
ranging from 20 to 30 GT.  

 
Figure 6. Emissions value for purse seiner 

Based on the table below, it can be seen that 
every increase in engine power of the ship results in 
an increase in fuel consumption and emission values 
as well (Figure 7). Based on this, it can be concluded 
that the larger the engine power, the greater the fuel 
consumption and emission values. The engines used 
are Mitsubishi 6D14 to Mitsubishi 6D22 with engine 
power ranging from 120 HP to 360 HP. 

 

Figure 7. Impact of engine power on fuel 
consumption 

Discussion 
Vehicle Emissions for Tuna Transport 

The analysis reveals that among the listed 
motorcycles, the Honda Supra X 125 stands out as 
the most fuel-efficient, achieving an impressive fuel 
consumption rate of 70 km per liter. This means that 
for every liter of fuel consumed, the motorcycle can 
travel a distance of 70 kilometers, making it highly 
economical in terms of fuel usage. This efficiency can 
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result in lower fuel expenses for the rider and reduced 
environmental impact due to lower CO2 emissions per 
kilometer traveled (Figure 4).  

On the other hand, the Yamaha Vega ZR emerges 
as the least fuel-efficient motorcycle in the 
comparison, with a fuel consumption rate of only 
10.3 km per liter. This indicates that the Yamaha 
Vega ZR consumes more fuel compared to other 
motorcycles for the same distance traveled. 
Consequently, riders of the Yamaha Vega ZR may 
incur higher fuel costs and contribute more to 
greenhouse gas emissions per kilometer traveled 
compared to riders of more fuel-efficient 
motorcycles. 
 Efficient motorcycle fuel consumption, as 
demonstrated by models like the Honda Supra X 125, 
extends beyond individual transportation needs and 
can significantly impact broader supply chain 
operations, such as tuna transportation. In the 
context of green distribution, where 
environmentally-conscious practices are prioritized 
throughout the distribution process, fuel-efficient 
motorcycles play a crucial role in minimizing the 
carbon footprint of last-mile delivery (Inkinen et al., 
2020). 
 The different emission rates are influenced by 
several factors. Firstly, the distance and route 
complexity play a crucial role. Vehicles covering 
larger distances and traveling through both urban and 
rural areas (Chen et al., 2016), such as the Honda 
Blade FI 125, Supra X 125, and Viar Tiga Roda, 
consume more fuel due to longer travel times, varied 
road conditions, and the need for frequent changes 
in speed and stops. Secondly, the operational 
environment impacts emissions, with urban-only 
routes for the Revo Fit, Jupiter, and Vega ZR 
Yamaha being more fuel-efficient due to consistent 
driving patterns and shorter, more direct routes. 
 Furthermore, engine efficiency and vehicle type 
are significant factors (Nguyen et al., 2021). The 
Honda Blade FI 125, Supra X 125, and Viar Tiga 
Roda, while efficient for mixed-use transport, have 
higher fuel consumption over longer distances and 
varied terrains. In contrast, the Revo Fit, Jupiter, and 
Vega ZR Yamaha, being smaller motorcycles 
designed for short, city-based travel, are optimized 
for fuel efficiency, resulting in lower emissions. The 
load capacity and the amount of tuna delivered also 
influence the emission rates. Vehicles with higher 
load capacities, such as the Viar Tiga Roda, transport 
larger quantities of tuna but at the cost of higher fuel 
consumption and emissions due to the increased 
weight. Conversely, smaller motorcycles transporting 
lighter loads over shorter distances maintain lower 

fuel consumption and emissions (Leong et al., 2021; 
Nguyen et al., 2021). 
Traffic conditions affect fuel consumption. Vehicles 
traveling through variable traffic conditions, 
including both urban congestion and open rural 
roads, experience increased fuel use due to idling, 
slow speeds, and frequent stops, contributing to 
higher emissions (Lei et al., 2024). In contrast, the 
optimized urban routes for the Revo Fit, Jupiter, and 
Vega ZR Yamaha result in more efficient fuel use and 
lower emissions. 

By choosing fuel-efficient motorcycles for 
transporting tuna from ports to markets, distributors 
can reduce fuel consumption and emissions 
associated with transportation activities. This not 
only contributes to cost savings but also aligns with 
the principles of environmental sustainability and 
green logistics (Speirs et al., 2021). Moreover, 
integrating fuel-efficient motorcycles into green 
distribution strategies enables companies to meet 
sustainability goals, reduce their overall 
environmental impact, and enhance their reputation 
as environmentally responsible organizations. This 
holistic approach to transportation optimization 
supports the development of more sustainable 
supply chains and contributes to the broader 
transition towards a greener economy (Kuramochi et 
al., 2020). 

Fuel consumption directly correlates with the 
amount of fuel burned by the motorcycle's engine 
during operation. As fuel is burned, it releases carbon 
dioxide (CO2) and other pollutants into the 
atmosphere, contributing to air pollution and 
greenhouse gas emissions. Therefore, motorcycles 
with lower fuel consumption rates generally produce 
fewer emissions per kilometer traveled compared to 
less fuel-efficient models (Moktadir et al., 2024)  

Official fuel consumption figures provided by 
vehicle manufacturers or dealerships as a benchmark 
(Figure 4) are typically obtained under controlled 
laboratory conditions that may not accurately reflect 
the diverse and variable conditions encountered 
during everyday riding. Real-world riding conditions, 
such as traffic congestion, varying road surfaces, 
elevation changes, and weather conditions, can all 
influence fuel consumption rates(Jiang et al., 2020). 
In practice, riders may encounter scenarios where 
they consume less fuel than anticipated due to factors 
such as smoother traffic flow, favorable weather 
conditions, or optimized route choices 
(Ghaffarpasand et al., 2021). 
Tuna Fishing Vessel Emissions 

Purse seine vessels ranging from 30 to 40 GT 
typically exhibit higher emission levels compared to 



A                                                                                   
 

374 

Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan 
Volume 13, Number 2, Page 369-376 Salsabila et al. (2024) 

smaller vessels ranging from 20 to 30 GT. This 
difference can be attributed to the larger size of the 
vessels, which often necessitates more powerful 
engines and consumes more fuel to operate. Larger 
vessels utilize engines that are less fuel-efficient due 
to the need for increased power to propel the vessel 
and operate fishing equipment. As a result, they may 
emit higher levels of pollutants per unit of tuna 
caught compared to smaller, more fuel-efficient 
vessels. 
 (Parker et al., 2015) highlights that purse seiners 
consume 368 liters of fuel per tonne of wet-weight 
landings, translating to a fuel-related carbon footprint 
of 1.1 kg CO2 per landed kilogram of tuna. (R. Tan et 
al., 2012) stated that the emissions from purse seine 
fishing vary between 1.15 and 5.27 kg CO2 per 
kilogram of tuna caught. This substantial difference 
between the overall trip emissions and the fuel-
related carbon footprint suggests that additional 
factors beyond fuel consumption, such as 
operational activities and vessel size, significantly 
contribute to the total emissions of purse seine 
fishing operations. Additionally, research indicates 
that fuel consumption alone accounts for 1.1 kg CO2 
per landed kilogram of tuna, underscoring that 
emissions from fuel are just one part of the overall 
carbon footprint, with other operational activities 
also contributing significantly to the total emissions 
(Parker et al., 2015; Basurko et al., 2021). 

Tuna purse seiners are among the most fuel-
intensive fishing fleets, primarily due to their installed 
power, advanced technology, large catch sizes, and 
extensive distances covered per trip. During a trip, 
68% of the time is spent cruising, 8% fishing, 16% 
inactive and adrift at sea, and the remaining 8% in a 
fishing port. This extensive operation results in an 
average fuel consumption of 781 tonnes per trip, 
where cruising accounts for 90% of the fuel used, 
fishing 4%, inactive periods at sea 4%, and port stays 
2% (Basurko et al., 2021).  

Vessels using handline fishing gear generally 
demonstrate lower emission levels compared to 
purse seine vessels. Handline fishing involves a 
simpler and less energy-intensive method of catching 
tuna, which typically requires less fuel consumption 
and emits fewer pollutants. Within handline fishing 
vessels, there is still variation in emission levels 
depending on the vessel's weight. Smaller handline 
vessels ranging from 10 to 20 GT often exhibit lower 
emissions compared to larger vessels ranging from 20 
to 30 GT. This difference may be due to the smaller 
size and potentially higher fuel efficiency of smaller 
vessels. 

 Techniques beyond vessel size influence 
emissions. Multiple short trips with smaller vessels 
might emit less than a single long trip with a larger 
vessel, even if the catch is similar. The distance 
traveled to reach fishing grounds also significantly 
impacts emissions. Sourcing tuna from locations 
closer to processing facilities can minimize 
transportation emissions. Sourcing tuna from 
locations closer to processing facilities can 
significantly minimize transportation emissions. This 
highlights the importance of responsible fishery 
management practices that consider not just catch 
quotas but also the location of fish stocks 
(Kurniawati et al., 2021). 
 Based on (Figure 7) There is a positive 
relationship between ship engine power, fuel 
consumption, and emission values. The larger the 
ship's engine power, the more likely it is to result in 
an increase in fuel consumption and the emission 
values produced. This is especially evident from the 
table, which shows that ships using engines with 
greater power, such as the Mitsubishi 6D14 to 
Mitsubishi 6D22 with engine power ranging from 
120 to 360 horsepower, have higher fuel 
consumption and emission values. The main engine, 
which consumes 75% of the total fuel, is the primary 
contributor to emissions. Auxiliary engines, though 
responsible for the remaining 25% of fuel 
consumption, also contribute to the overall emission 
values, but to a lesser extent. The emissions produced 
by these engines include various pollutants, such as 
carbon dioxide (CO2), nitrogen oxides (NOx), and 
sulfur oxides (SOx), all of which contribute to 
environmental pollution and climate change 
(Kristofersson et al., 2021) 
 Factors influencing this relationship include 
higher fuel combustion rates to generate more power 
in stronger engines (Harun et al., 2022). Additionally, 
larger and more powerful engines may require more 
fuel to operate more complex systems and provide 
sufficient propulsion for larger ships. the large catch 
volumes and fishing methods involving extensive 
maneuvering require substantial power, further 
increasing fuel consumption (Gabrielii et al., 2020). 
(Machado et al., 2021) shows that he vessel size and 
weight, including the weight of the catch, also impact 
fuel needs. The quality of fuel used, with heavier and 
lower quality fuels producing more pollutants, play a 
role in emissions. Weather and sea conditions affect 
fuel efficiency, with rough conditions necessitating 
more power (Gabrielii et al., 2020;  antonello Sala et 
al., 2022). Regulatory and operational practices, such 
as adhering to environmental standards and 
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optimizing routes and maintenance, also influence 
fuel consumption and emissions. 
Conclusion 

The emission rates vary depending on the size of 
the vessel and the fishing method employed. Smaller 
purse seiners in the 10-20 GT range emit 2.88 kg CO2 
per trip per kilogram of tuna, while those in the 20-
30 GT range operating in PPS Kutaraja emit 3.58 kg 
CO2 per trip per kilogram of tuna. Larger purse seiners 
exhibit higher emission rates, with vessels in the 20-
30 GT range emitting 7.3 kg CO2, those in the 30-40 
GT range emitting 9.9 kg CO2, vessels in the 40-50 
GT range emitting 8.6 kg CO2, and those in the 50-
60 GT range emitting 8.4 kg CO2 per trip per 
kilogram of tuna. 

The emission values for vehicles used in tuna 
transport also vary. The Honda Blade FI 125 emits 
0.00625 kg CO2 per kilogram of tuna, the Supra X 
125 emits 0.00450 kg CO2, the Viar Tiga Roda emits 
0.00458 kg CO2, the Revo Fit emits 0.0007 kg CO2, 
the Jupiter emits 0.00063 kg CO2, and the Vega ZR 
Yamaha emits 0.0006 kg CO2 per kilogram of tuna. 

Both fishing vessels and vehicles contribute to the 
overall emissions associated with tuna transport. 
Larger vessels and those employing certain fishing 
methods tend to have higher emission rates per 
kilogram of tuna. Similarly, vehicle emissions vary 
based on factors such as vehicle type and route 
complexity. These findings underscore the 
importance of implementing measures to reduce 
emissions in both the fishing and transportation 
sectors to mitigate the environmental impact of tuna 
transport. 

 
Acknowledgments 

We would like to thank our thesis advisors for 
their invaluable guidance and support. Their 
expertise has been crucial in shaping our research. 
We also extend our gratitude to the port fisheries 
authorities for providing essential data and facilities. 
Special thanks to the enumerators for their dedicated 
field work. This research would not have been 
possible without their contributions. 

  
References 
Alvarez V.B., M.L. Eastridge, C. Lee, S.D. Sarantis. 2021. 

Sustainable processing: minimizing the impact of the dairy 
industry on the environment - toward zero carbon footprint. 
Encycl. Dairy Sci. Third Ed. 4, 846–854. 

Anggawangsa R., I.H. 2023. Estimation of carbon footprint of 
longline and lines fisheries in the Indonesia FMA 573-Indian 
Ocean based at Palabuhanratu Fishing Port. IOP Science, 
1137(1): 4-7. 

Aragão G.M., P. Saralegui-Díez, S. Villasante, L. López-López, E. 
Aguilera, J. Moranta. 2022. The carbon footprint of the hake 
supply chain in Spain: Accounting for fisheries, international 

transportation and domestic distribution. J. Clean. Prod. 360, 
131979. 

Basurko O.C., G. Gabiña, J. Lopez, I. Granado, H. Murua, J.A. 
Fernandes, I. Krug, J. Ruiz, Z. Uriondo. 2021. Fuel 
consumption of free-swimming school versus FAD strategies in 
tropical tuna purse seine fishing. Fisheries Research, 245: 3-8. 

Gabrielii C., S.J. Rapport. 2020. Carbon footprint of fisheries-a 
review of standards, methods and tools. SINTEF Rappor, 67-
78. 

Ghaffarpasand O., T. MR, A.T. Khozani. 2021. Real-world 
evaluation of driving behaviour and emission performance of 
motorcycle transportation in developing countries: A case study 
of Isfahan, Iran. Urban Climate, 39: 12-14. 

Harun M., D. Mwesiumo, H. Hogset, A. Ramudhin. 2022. Practicing 
coopetition for food supply chain sustainability: a contextual 
perspective in the Norwegian fishing industry. International 
Journal of Sustainable Engineering, 15(1): 228–241. 

Inkinen T., E. Hämäläinen. 2020. Reviewing truck logistics: 
Solutions for achieving low emission road freight transport. 
Sustainability, 12(17): 6714. 

Iribarren D., I. Vázquez-Rowe, A.H. 2022. Estimation of the carbon 
footprint of the Galician fishing activity (NW Spain). Science of 
the Total Environment, 408(22): 5284-5294. 

Jiang X., J. Ma, H. Zhu, X. Guo, Z.H. of. 2020. Evaluating the 
carbon emissions efficiency of the logistics industry based on a 
Super-SBM Model and the Malmquist Index from a strong 
transportation strategy. International Journal of Environmental 
Research and Public Health, 17(22): 8459. 

Kristofersson D., S. Gunnlaugsson. 2021. Factors affecting 
greenhouse gas emissions in fisheries: evidence from Iceland’s 
demersal fisheries. ICES Journal of Marine Science, 78(7): 2385-
2394. 

Kuramochi T., M. Roelfsema, A. Hsu, S. Lui, A. Weinfurter, S. 
Chan, T. Hale, A. Clapper, A. Chang, N. Höhne. 2020. Beyond 
national climate action: the impact of region, city, and business 
commitments on global greenhouse gas emissions. Climate 
Policy, 20(3): 275–291. 

Kurniawati V.R., C.A. Syahrin, Y. Novita. 2021. Estimation Of 
Exhaust Gas Emissions Of Longline Vessels 51-100 Gt At 
Nizam Zachman Oceanic Fishing Port. Proceedings of 
International Conference Royal Institution of Naval Architects, 
193–199. 

Lei J., H. Topsoe, B. Co. 2024. Efficient Strategies on Supply Chain 
Network Optimization for Industrial Carbon Emission 
Reduction. Journal of Computational Methods in Engineering 
Applications, 11(1): 4-5. 

M.A C., T. Rizwan, S. Aini, M. Muhammad, I. Rusydi, R. Nellyana. 
2022. Analisis Kebutuhan BBM Pada Kapal Purse Seine > 30 
GT di Pelabuhan Perikanan Samudera (PPS) Kutaraja, Banda 
Aceh, Indonesia. Jurnal Kelautan Dan Perikanan Indonesia, 
1(3): 157–164. 

Machado F., P.R. Halmenschlager, P.R. Abdallah. 2021. The relation 
between fishing subsidies and CO2 emissions in the fisheries 
sector. Ecological Economics, 185: 107057. 

Moktadir M., J. Ren. 2024. Towards green logistics: An innovative 
decision support model for zero-emission transportation modes 
development. Transportation Research Part E: Logistics and 
Transportation Review, 189(10): 16-18. 

Nguyen Y.L.T., A.T. Le, K.N. Duc, V.N. Duy, C.D. Nguyen. 2021. 
A study on emission and fuel consumption of motorcycles in 
idle mode and the impacts on air quality in Hanoi, Vietnam. 
International Journal of Urban Sciences, 25(4): 522–541. 

Ogunwumi T., M.-E. Graves Armstrong. 2021. A systematic review 
of blue carbon as an approach for Eco-DRR: current gap and 
future research. Research Square, 3(2): 7-28. 

Parker R., I. Vázquez-Rowe, P.T. Cleaner. 2015. Fuel performance 
and carbon footprint of the global purse seine tuna fleet. Journal 
of Cleaner Production, 103: 517-524. 

Purnomoasri R., D.H. Tropical. 2022. Analisis dan Mitigasi Emisi 
Gas Buang Akibat Transportasi (Studi Kasus Kabupaten 
Magetan). ENVIRO: Journal of Tropical Environmental 
Research, 24(1): 29-36. 



A                                                                                   
 

376 

Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan 
Volume 13, Number 2, Page 369-376 Salsabila et al. (2024) 

Rahma Rizal D., F. Purwangka, M. Imron, S. Hari Wisudo. 2021. 
Kebutuhan bahan bakar minyak pada kapal perikanan di 
Pelabuhan Perikanan Nusantara Palabuhanratu. ALBACORE 
Jurnal Penelitian Perikanan Laut, 5(1): 029-042. 

Rahmadi P., A.A. Widodo, R. Marzuki. 2021. IOP Conference 
Series: Earth and Environmental Science Carbon footprint of 
tuna and tuna like production landed based at Bitung fish port. 
IOP Science, 6-8. 

Sala A., D. Damalas, L. Labanchi, J. Martinsohn, F. Moro, R. 
Sabatella, E. Notti. 2022. Energy audit and carbon footprint in 
trawl fisheries. Scientific Data 2022, 9(1): 1–20. doi: 
10.1038/s41597-022-01478-0. 

Shabir I., K.K. Dash, A.H. Dar, V.K. Pandey, U. Fayaz, S. 
Srivastava, R. N. 2023. Carbon footprints evaluation for 
sustainable food processing system development: A 
comprehensive review. Future Foods, 7(100215): 6-10. 

Shifa Shafira F., O. Rizwan, O. Kandi. 2021. Analisis Kebutuhan Air 
Bersih Dan Bahan Bakar Minyak Dalam Mendukung Aktivitas 
Penangkapan Di Pangkalan Pendaratan Ikan Ujung Seurangga, 
Kabupaten. Jurnal.Unsyiah.Ac.Id, 1(1): 10–23. 

Speirs J., P. Balcombe, P. Blomerus, I.M. Gee, K.M. Faust, M.E. 
Webber, A. Aziz, M.Z. Abidin. 2021. Reducing emissions and 
logistics costs in Indonesia: An overview. IOP Science: 7-9. 

Suryanto S., T.R. Adi, N. Watupongoh, D. Nugroho, M.A. Akbar. 
2020. Kebijakan Peningkatan Efisiensi Energi Usaha 
Penangkapan Tuna Cakalang Tongkol (Tct) Di Indonesia 
Timur. Jurnal Kebijakan Perikanan Indonesia, 8(2): 65–76. 

Suryanto S., S. Wibowo, S. Triharyuni, D. Nugroho. 2020. Pengaruh 
Aspek Teknis-Operasional Pada Jejak Karbon Kapal Perikanan 
Huhate Indonesia. Jurnal Penelitian Perikanan Indonesia, 25(2): 
103.  

 
How to cite this paper: 
Salsabila U., B.H. Iskandar, V.R. Kurniawati, F.A. 
Sondita. 2024. Carbon emissions analysis for tuna 
transportation from Samudera Kutaraja fishing port. 
Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan, 
13(2): 369-376. 
 


