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Abstract: This study evaluates the acceptance of traditional fishermen toward the use of B30 

biodiesel as a marine fuel in the coastal area of Tegal, Central Java. B30 biodiesel, a blend 

of 30% biodiesel and 70% diesel, is promoted as a renewable energy-based alternative fuel 

that aims to reduce emissions and support sustainable development. The B30 biodiesel 

available in the study area is a subsidised fuel intended for specific types of fishing vessels, 

namely those with a capacity of less than 30 gross tonnage. A quantitative approach was 

employed through laboratory analysis of three fuel samples and a perception survey among 

fishermen regarding the technical and administrative aspects of fuel distribution using a 

Likert scale method. Field observations of the subsidised fuel refuelling process were also 

conducted to assess the biodiesel B30 distribution system. The laboratory results showed 

that the fuel generally met national standards, although some samples exhibited low cetane 

numbers. On the other hand, fishermen's perceptions indicated a low level of trust in the 

fuel's quality and efficiency, particularly regarding engine performance and maintenance 

requirements. Many fishermen also expressed concerns about complex administrative 

procedures and called for quality assurance from fuel suppliers. These findings underscore 

the importance of enhancing distribution systems, streamlining regulations, and highlighting 

the benefits of biodiesel to foster trust and promote the adoption of B30 biodiesel among 

fishing communities, thereby supporting a clean energy transition in coastal regions that 

benefits local communities. 
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1. Introduction 

Green Coastal areas are regions that play a vital role and face various challenges, including 

social, economic, and environmental issues (Susman et al., 2021; Yola et al., 2022). These 

areas support local communities by providing livelihoods through fisheries and tourism, and 

the health of coastal ecosystems is closely linked to the well-being of these communities 

(Hidayati, 2021; Roisah et al., 2023; Warren & Steenbergen, 2021; Yamindago, 2015). One 

segment of the local community is fishermen, whose primary occupation is catching fish at 

sea. As their primary source of income and employment, fishermen heavily rely on fishing 

activities to enhance their earnings and improve their quality of life (Muringai et al., 2020; 
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Perret & Yuerlita, 2014; Wirajing & Nanfosso, 2025; Xu et al., 2023). 

To support fishing activities, diesel-powered boats are among the means of transportation 

used by fishermen who rely on them for their livelihoods. However, the operation of diesel 

engines, which function through combustion to generate energy transmitted to the propeller 

for vessel movement, inevitably produces exhaust gases that contain toxic compounds such 

as sulphur oxides, nitrogen oxides, and carbon, which can pollute both the air and marine 

environments (Sagin et al., 2024; Victorovych Sagin & Andriiovych Kuropyatnyk, 2018). 

Several coastal areas in Indonesia have experienced pollution, which has significantly 

affected the livelihoods of fishermen and marine resources (Baum et al., 2016). Emission 

concentrations tend to accumulate in port areas and coastal regions. Fishermen living in 

coastal areas are vulnerable to health problems due to poor air quality caused by pollution 

(Haryanto, 2017). This situation not only raises health concerns but also poses potential 

threats to the sustainability of fishery resources, as well as impacts related to climate change 

and other long-term consequences. Pollution and climate change represent significant 

pressures faced in coastal areas, necessitating comprehensive management strategies 

(Mutaqin et al., 2020; Nursyirwan et al., 2018; Rahmania et al., 2021).  

Studies have shown that particulate emissions from ships have significantly contributed to the 

decline in air quality in coastal and port areas (Corbett et al., 2007; Moldanová et al., 2013; 

Viana et al., 2014). Ship emissions have been associated with approximately 250,000 cases 

of premature morbidity and death globally by the year 2020 (Sofiev et al., 2018). The health 

threats posed by air pollution from ship emissions cannot be ignored. Even with the use of 

low-emission fuels, ship emissions continue to contribute to greenhouse gases and pose 

significant challenges to air quality (Shi et al., 2025; Sofiev et al., 2018). The majority of 

emissions from ships consist of fine particles, primarily in the form of sulphates, which 

adversely affect human health, cause acidification of seawater and coastal soils, 

eutrophication, and the formation of secondary sulphate aerosols and other harmful particles 

in the environment (Jalkanen et al., 2012; Jonson et al., 2015). Sulfate is a component of ship 

emissions formed through the oxidation of SO₂ (Ault et al., 2010). ulfur oxides (SOx) are 

pollutants emitted from ship power systems, released through exhaust stacks, and have 

significant impacts on human health, climate change, and premature morbidity (Liu et al., 

2019; Sofiev et al., 2018). SOx serve as primary precursors in the formation of sulfuric acid 

(H₂SO₄), which contributes to atmospheric aerosols and acid rain (Yuan et al., 2024). 

Secondary pollutants, such as fine particulate matter and ozone, are formed from emissions 

containing nitrogen oxides (NOx) and sulphur oxides (SOx) through atmospheric chemical 

and physical processes (Vutukuru & Dabdub, 2008). Therefore, not only sulphur oxides 

(SOx) but also nitrogen oxides (NOx), delicate particulate matter (PM2.5 – particles with 

aerodynamic diameters ≤2.5 µm), and other pollutants are components of ship emissions that 

pose serious environmental and health hazards (Sofiev et al., 2018).  
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Nevertheless, diesel engines are commonly used as the central propulsion systems for fishing 

vessels. The fuel used by most of these vessels is high-sulfur fuel (Yang et al., 2022). Given 

the harmful impact of ship emissions, cleaner fuels have become a priority for reducing 

emissions from the combustion of fossil fuels, aligning with the Sustainable Development 

Goals and global efforts to mitigate climate change. In coastal regions of Indonesia, as an 

alternative to address this issue, the use of cleaner fuels such as biodiesel for fishing vessels 

can be considered. Biodiesel is promoted as an environmentally friendly fuel, with abundant 

raw material availability in Indonesia. The implementation of biofuel programs in Indonesia 

is driven by several factors, including energy security and resilience, poverty alleviation, and 

environmental quality improvement (Wirawan et al., 2024). Studies show that biodiesel, 

derived from renewable sources such as animal fat, algae, and vegetable oils, can serve as a 

sustainable alternative fuel that significantly reduces environmental pollution and pollutant 

emissions compared to traditional diesel fuel. For example, emissions can be reduced by 44% 

by switching from conventional diesel to biodiesel in fishing vessels. This emission reduction 

includes carbon dioxide (CO₂), particulate matter, and sulphur oxides, thus promoting 

biodiesel as an eco-friendly fuel derived from renewable energy sources (Damian et al., 2025; 

C.-Y. Lin & Huang, 2012; Noor et al., 2018; Sagin et al., 2025; van Wijnen et al., 2015). 

In 2006, Indonesia officially began its biodiesel journey as a substitute for fossil fuels by 

promoting biofuel regulatory programs aimed at reducing emissions, enhancing energy 

security, and increasing palm oil consumption. Gradually, the development of biodiesel in 

Indonesia progressed, starting with a 2.5% blend in 2006. This was followed by incremental 

increases, reaching a 20% blend in 2016, known as Biodiesel 20 (B20). By 2020, the 

Indonesian government mandated a 30% biodiesel blend, making Indonesia the country with 

the highest level of biodiesel implementation in the world (Farobie & Hartulistiyoso, 2022; 

Febriansyah, Mulyono, et al., 2020; Febriansyah, Utomo, et al., 2020; Ramdhani & Setiawan, 

2021; Silalahi et al., 2020; Widrian et al., 2022). However, the application of biodiesel in 

Indonesia’s coastal areas and for fishing vessels presents both opportunities and challenges. 

The implementation of biodiesel as a clean marine fuel remains very limited compared to its 

use on land. One of the primary obstacles to the successful development of biodiesel for 

marine use is its relatively higher cost compared to other marine fuels (C.-Y. Lin, 2013a, 

2013b). Additionally, biodiesel faces significant challenges in distribution or logistics, 

particularly in integrating it into existing diesel infrastructure (Part, 2008), nevertheless, 

compared to fossil fuels, biodiesel offers an alternative fuel derived from sustainable energy 

sources (Purwanto & Lutfiana, 2023).  

This study examines the content of biodiesel fuel marketed in one of Indonesia's coastal 

regions and the local community's acceptance of biodiesel as a marine fuel, offering a social 

perspective on the opportunities and marketing of biodiesel. The opportunities and challenges 

of implementing biodiesel fuel in coastal areas extend beyond the technical aspects of 

biodiesel fuel to other factors, such as the lack of awareness and acceptance among consumers 
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regarding biodiesel. Nevertheless, the social, economic, and environmental benefits for both 

communities and the nation, in terms of sustainable development, can be realised through the 

potential application of biodiesel. Therefore, raising public awareness about the benefits of 

biodiesel and the negative impacts of fossil fuel consumption is highly necessary (G.-E. Lee 

et al., 2017; Naimah & Morgunova, 2018; Sukkasi et al., 2010). 

2. Related Works 

2.1 Biodiesel Development in Indonesia 

The Government of Indonesia has the responsibility to report its contribution to GHG 

emission reductions. As part of the national development agenda (Nawacita), which supports 

the long-term energy supply, the Government of Indonesia established an energy mix policy 

through Government Regulation Number 79 of 2014 on the National Energy Policy. This 

policy aims to increase the share of renewable energy to 23% by 2025 and 31% by 2050 as 

part of national resilience and the realisation of sustainable energy development in line with 

the Sustainable Development Goals (SDGs). Specifically for biodiesel, production is targeted 

to reach 13.9 million kiloliters by 2025 and 52.3 million kiloliters by 2050 (Kuntjoro et al., 

2021; Setya Andani et al., 2021; Widrian et al., 2022). 

Indonesia’s energy policy was initiated by the government in 2006 to shift fuel consumption 

from fossil fuels to renewable energy sources, including biofuels. To achieve this, mandatory 

requirements were established for the implementation of biofuels, along with the provision of 

subsidies. The phased implementation of biodiesel began in 2008 with a compulsory blend of 

2.5% biodiesel (Jupesta et al., 2011; Zafriana & Qurbani, 2021). This study examines the 

development of biodiesel, specifically the 30% biodiesel blend, commonly referred to as B30. 

The development journey of B30 in Indonesia is illustrated in Figure 1. 

 

Figure 1. Development Biodiesel-B30 in Indonesia  

The development of B30 biodiesel in Indonesia began in 2020. The Indonesian government 

continues to advance biodiesel blending efforts for the future. As part of efforts to achieve 

energy security amidst the decline in domestic oil extraction and to reduce dependence on 

fossil fuels, the use of biodiesel enables Indonesia to diversify its energy sources (Firdaus et 

al., 2019). The realization of domestic biodiesel utilization has continued to increase year by 

year, as shown in Table 1. (Kementerian ESDM, 2024). 

Table 1. Progress in the Utilization of Biodiesel in the Domestic Sector 
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Realized Volume of Fuel    Year  

9,29 Million kl  2021 

10,45 Million kl  2022 

12,29 Million kl  2023 

13,16 Million kl  2024 

 

The consumption of biodiesel in Indonesia has shown a consistent year-to-year increase in 

the implementation of the B30 biodiesel blend. Looking ahead, Indonesia aims to raise the 

blend ratio to 100%, referred to as B100. The progress and realization of biodiesel are closely 

linked to current regulatory policies. The elements of these policies for biodiesel development 

are outlined in Table 2. 

 

Table 2. Mandatory Policy Document on the Implementation of Biodiesel Blending in 

Indonesia 

Policy Document Major Content Year 

Presidential Instruction No. 

1  

Provision and utilization of biofuel as 

another fuel  

2006  

Ministry of Energy and 

Mineral Resource 

Regulation No. 32 

Mandatori provision, utilization and trade 

of biofuels as alternative fuel, Biodiesel 

(B2,5% – B7,5%)  

2008 

Ministry of Energy and 

Mineral Resource 

Regulation No. 25 

Mandatory the biodiesel blend ratio has 

been oncreased from B7,5% to B10% 

 

2013 

Ministry of Energy and 

Mineral Resource 

Regulation No. 25 

Mandatory the biodiesel blend ratio B15% 

and B20% 

2014 

Ministry of Energy and 

Mineral Resource 

Regulation No. 12 

Mandatory the biodiesel blend ratio has 

been oncreased from B20% to B30% 

2015 

 

2.2 Biodiesel Blend-B30 Quality Parameters 

Biodiesel fuel in Indonesia must meet specifications established by the Ministry of Energy 

and Mineral Resources. The quality standards for B30 biodiesel blend marketed in Indonesia 

are presented in the following table (Solikhah et al., 2020). 

 

Table 3. Quality Standards and Specifications of Biodiesel Blend B30 Marketed in 

Indonesia 

No Characteristics Unit 
Category Testing 

Method  B30 HSD 48 B30 HSD 51 
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Min Max Min Max 

1 Cetane Number/ 

Cetane Index  

 48 - 51 - ASTM D613 

 

45 - 48 - ASTM D4737 

2 Specific Gravity at 

150C  

Kg/m3 815 880 810 850 ASTM D4052/ 

ASTM D1298 

3 Viscosity at 400C mm2/S 2,0 4.5 2,0 - ASTM D 445  

4 Sulfur Content   % m/m - 0.25 

0.21) 

0.052) 

0.0053) 

- 0.05 

0.0051) 

ASTM D4294/ 

ASTM D 5453/ 

ASTM D 2622 

5 Distilate : 90% Vol 

Evaporation 

0C - 370 - 370 ASTM D 86 

6 Flash Point 0C 52 - 55 - ASTM D 93 

7 Cloud Point  0C - 18 - 18 ASTM D 2500/ 

ASTM D 5771/ 

ASTM D 5773/ 

ASTM D 7683 

Pour Point  0C - 18 - 18 ASTM D 97/ 

ASTM D 5949/ 

ASTM 5950/ 

ASTM D 6749 

8 Carbon Residue  % m/m - 0.1 - 0.1 ASTM D 189/ 

ASTM D 4530 

9 Moisture Content  Mg/kg - 425 - 280 ASTM D 6304/  

10 FAME Content % v/v 304)   ASTM D 7371/ 

ASTM D 7806 

11 Copper Strip Corrosion  Merit  - Class 

1 

- Class 

1 

ASTM D 130  

12 Ash Content  % m/m - 0.01 - 0.01 ASTM D 482/ 

ISO EN 6245 

13 Sediment Content  % m/m - 0.01 - 0.01 ASTM D 473  

14 Strong Acid Number  Mg 

KOH/gr 

0 0 ASTM D 664 

15 Total Acid Number  Mg 

KOH/gr 

- 0.6 - 0.3 ASTM D 664 

16 Visual Apperance    Clear and 

Bright 

Clear and 

Bright 

Visual  
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17 Colour  No 

ASTM 

- 3 - 1 ASTM D 1500  

18 Lubrisitas (HFFR wear 

scar dia @600C 

Mikron  - 4605) - 460 ASTM D 6079 

19 Oidation Stability Hour 35    EN 15751 

Minute  45    ASTM D 7545/ 

EN 16091 

20 Particulate 

Contamination  

mg/l Not regulated - 10 ASTM D 6217/ 

ASTM D 7321  

 

2.3 Properties and Characteristics Biodiesel 

Biodiesel is an ideal renewable energy fuel characterized by being biodegradable, non-toxic, 

low-emission, and environmentally friendly. Its raw materials include vegetable oils such as 

palm oil, canola l, soybean oil, algae, agricultural waste, and animal fats. Biodiesel is 

commonly known as FAME, produced using ethanol or methanol as catalysts through a 

transesterification reaction (Y.-C. Lin et al., 2011; Srikumar et al., 2024; B. Wang et al., 

2021). 

Biodiesel has a higher viscosity and oxygen content compared to fossil fuels, with an oxygen 

content of 10%–15%, which allows for complete combustion (Chong et al., 2021; Knothe & 

Razon, 2017; Wirawan et al., 2024). Biodiesel blends exhibit lower fine particulate emissions 

compared to diesel fuel (Bakeas et al., 2011; Karavalakis et al., 2016; Na et al., 2015). 

However, biodiesel is prone to oxidation, which can lead to engine deposits. This issue can 

be mitigated through various measures, such as the use of antioxidants and proper fuel storage 

procedures (Haryono et al., 2024; Sugiarto et al., 2018, 2020). Long-term storage of biodiesel 

presents significant challenges related to oxidation, water stability, and microbial growth. For 

example, the oxygen content in biodiesel results in a higher flash point and more complete 

combustion in diesel engines. Additionally, the moisture saturation level in biodiesel is 15 to 

25 times higher than that in petroleum diesel within the temperature range of 4 °C to 35°C. 

Consequently, the tendency to absorb moisture can lead to the formation of fatty acids due to 

the hydrolysis of biodiesel (Dunn, 2005; He et al., 2007; Jain & Sharma, 2010; Knothe, 2007; 

J. S. Lee et al., 2010; Ryu et al., 1996; Xin & Saka, 2010). Compared to fossil fuels, biodiesel 

offers better lubricating properties, which can extend engine life and reduce maintenance 

costs (Balat, 2006; Etim et al., 2022). Biodiesel, as a renewable energy source, is promoted 

for its ability to produce more efficient combustion due to its higher oxygen content, higher 

cetane number, and lower sulphur content. However, for diesel fuel blended with biodiesel 

known as biodiesel blends the higher the biodiesel content, the more the properties and 

characteristics resemble those of pure biodiesel. For example, the B30 biodiesel blend 

produces exhaust emissions that are 0.1–0.2 g/km, or 5–20% lower, than those of B20 

(Solikhah et al., 2020). 
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3. Material And Method 

3.1 Study Location  

The study was conducted in the coastal area of North Tegal, Central Java Province, Indonesia 

(Figure 2.). This location was selected because biodiesel blends with B30 have been marketed 

there. The B30 biodiesel blend is a fuel composed of 30% vegetable oil-based biodiesel and 

70% petroleum diesel. It is a renewable energy product that is biodegradable, non-toxic, 

hygroscopic, and corrosive and contains additives to reduce carbon monoxide, hydrocarbons, 

particulate matter, and harmful emissions from diesel engine combustion (Basha, 2014; 

Fardilah et al., 2022). 

 
Figure 2. Map of Tegal City Region  

Source: Central Agency of Tegal Region Statistic  

3.2 Experimental  

This study conducted statistical analysis using the SPSS software application and observed 

laboratory analysis results, supplemented with limited observational instruments, to assess 

the social impact of marketed biodiesel fuel on fishing communities. The parameters for 

statistical analysis were based on emerging issues within the local community regarding the 

marketing of fuel used for diesel engines on boats. Meanwhile, the laboratory analysis 

involved testing three samples with limited observations, based on compliance with the 

material data sheet standards concerning the quality of the marketed fuel. Although 

experimental methods were used as instruments in this study, further testing, analysis, and 

broader research beyond the scope described in this paper are necessary in the future to 

provide more comprehensive assessments and alternatives for biodiesel fuel, particularly B30 

biodiesel blends, as a sustainable fuel option. 

3.3 Scope of Study  

This study examines the marketing mechanisms of biodiesel fuel promoted in coastal areas 

to fishing communities, the biodiesel fuel materials marketed, and the assessment by these 

communities of both the marketing mechanisms and the fuel products.  
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4. Result and Discussion 

4.1 Biodiesel Marketing Meschanism  

The B30 biodiesel blend, marketed in the observation area, is a subsidised fuel provided by 

the government for fishing vessels of specific sizes and types. Fuel subsidies are allocated for 

ships with a gross tonnage ranging from 10 to 30 and powered by diesel engines. The SPBN 

is responsible for distributing the B30 biodiesel blend and accepts proposals for the purchase 

of subsidised fuel. Several mandatory supporting documents must be submitted to facilitate 

the purchase process, including the vessel's registration certificate, a fuel purchase request 

form, a crew list, and other relevant documents. Subsequently, the SPBN submits a request 

for subsidised fuel allocation to the local government, which verifies the compliance of the 

submitted documents before approving the purchase of the B30 biodiesel blend. Once the 

request is approved, the official approval letter will specify the volume of subsidised fuel 

permitted for purchase, measured in kiloliters. Following this, an application for fueling 

approval must be submitted to the harbour master's office to ensure that safety and security 

procedures are followed during the bunkering process from the SPBN to the vessel's fuel tank. 

The mechanism for acquiring the fuel is illustrated in Diagram 4.1 

 

Diagram 4.1. Operational Protocol for the Submission and Approval of Subsidized Fuel 

Requests  
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4.2 Analysis of Fuel Material Testing 

The testing analysis was conducted by ASTM standards. ASTM standards are developed by 

the American Society for Testing and Materials to regulate and guide the testing, 

performance, usage, and safety of various chemicals, equipment, and products. These 

standards are applied in biodiesel testing to ensure that the fuel meets specific quality criteria, 

making its contents safe and effective for engine performance while maintaining the 

appropriate chemical composition. By adhering to ASTM standards, producers can ensure the 

quality of their products, meet market eligibility requirements, and build consumer trust 

(Fernado, 2005; McCormick & Westbrook, 2007). 

This study collected fuel samples to examine the biodiesel content by the MSDS as marketed. 

The analysis focused on selected criteria relevant to basic performance in diesel engine 

combustion. The results of the testing are presented in the table below: 

 

Table 4. Test Results of the Content Values of Three (3) Biodiesel (B30) Samples in the 

Study Area 

 

The B30 biodiesel blend sample, categorized as Sample A, was collected from the fishermen's 

No Characteristics Unit 

Name of The Test Sample  

Testing Method Sample A Sample B Sample C 

Value  Value  Value  

1 Cetane Number  31,1  30,8 Unidentified   ASTM D 613 

ASTM D 4737  

2 Specific 

Gravity at 150C 

Kg/m3 855,4 854,8 852,7 ASTM D 4052/ 

ASTM D1298 

3 Viscosity at 

400C 

mm2/S 4,2 3,953 4 ASTM D 445  

4 Ash Content   % 

m/m 

0.005 0.0027 0.0933 ASTM D 482/ ISO 

6245  

5 Colour  L = 28,31 

a = 4.43 

b = 1.14 

L = 29,06 

a = 4,70 

b = 0,45 

L = 31,74 

a = 3,64 

b = 2,83 

Digital 

Colorimeter  

6 Calorific Value   Cal/g 10421,4 or 

43,6 mj/kg 

10426,3 or 

43,6 mj/kg 

10162,6 or 

42,5 mj/kg 

Bomb Colorimeter 

7 Fame Content/ 

Metil Metal 

Ester   

% 62,58 59.96 59.03 GCMS 

8 Metanol  % Unidentified Unidentified Unidentified GCMS 

9 Visual 

Apperance   

 Clear and 

Bright 

Slightly 

Turbid  

Turbid  Visual  
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refuelling station via the distribution pipe at the dispensing machine, representing the initial 

stage of distribution. Sample B was obtained from the vessel's daily operational tank. At the 

same time, Sample C was collected from the sedimentation tank of the ship, where the fuel 

had been stored for an extended period. 

The sampling criteria were selected to provide a basic assessment of key factors for achieving 

optimal combustion, and therefore, tests were conducted based on limited parameters. As 

shown in Table 4., the fuel content generally complies with the standard specifications for 

B30 biodiesel blends and aligns with the MSDS. However, there were discrepancies observed 

in the cetane number values across all three samples. Specifically, Samples A and B exhibited 

cetane numbers below the standard, while the cetane number for Sample C could not be 

identified. Further investigation is needed to evaluate these results. Additionally, in terms of 

visual appearance, Sample C appeared more turbid compared to Samples A and B, as 

observed directly through the sample testing bottles. 

 

4.3 Community Statistical Assesment  

4.3.1 Service Quality Assesment  

The assessment of biodiesel (B30) fuel sales to fishermen was evaluated based on key service 

aspects, namely price, time efficiency, and the administrative requirements necessary to 

obtain the fuel. The collected data were processed using the SPSS software and interpreted 

through the descriptive frequency analysis method. The results of the data processing, 

including tables and graphical representations of the service quality evaluation, are presented 

as follows: 

Table 5. Assesment of Price Satisfaction in Relation to Production Costs 

X1.1 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid RR 2 6.7 6.7 6.7 

S 23 76.7 76.7 83.3 

SS 5 16.7 16.7 100.0 

Total 30 100.0 100.0  

 

Diagram 4.2 Assesment of Price Satisfaction in Relation to Production Costs 
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As shown in Table 5. and Diagram 4.2, 76.7% of respondents agreed that the current fuel 

price has contributed to reducing fisheries production costs. The majority of fishers also 

expressed intense satisfaction with the pricing, indicating its perceived role in minimizing 

operational costs in capture fisheries. 

 

Table 6. Assesment of Satisfaction with the Fuel Acquisition Timeframe 

X1.2 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid TS 12 40.0 40.0 40.0 

RR 1 3.3 3.3 43.3 

S 17 56.7 56.7 100.0 

Total  30 100.0 100.0  

 

Diagram 4.3 Assesment of Satisfaction with the Fuel Acquisition Timeframe 

 
 

Table and diagram 4.3 illustrates that 56.7% of respondents agreed that fishermen find it easy 

to obtain the marketed biodiesel fuel. However, the data also reveal that 40% of surveyed 

fishermen disagreed with this statement. This divergence indicates the need for further 

consideration regarding fuel accessibility despite the statistically significant proportion of 

fishermen agreeing. 

 

Table 7. Assesment of the Ease of Obtaining Fuel Requirements 

X1.3 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid TS 13 43.3 43.3 43.3 

S 17 56.7 56.7 100.0 

Total  30 100.0 100.0  
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Diagram 4.4. Assesment of the Ease of Obtaining Fuel Requirements 

 
Table 7 and Diagram 4.4 show that 56.7% of the surveyed fishermen agree that the 

administrative requirements to obtain biodiesel fuel are relatively easy to meet. However, 

43.3% of respondents expressed their disagreement with this statement, indicating concerns 

about administrative accessibility. Although the analysis results generally indicate a positive 

satisfaction level, these findings highlight the need for further attention to improve the 

administrative process and enhance fishermen's satisfaction in obtaining fuel. 

 

Table 8. Assesment of Suitability Between Requirements and Fuel Recipients 

X1.4 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid TS 5 16.7 16.7 16.7 

RR 19 63.3 63.3 80.0 

S 6 20.0 20 100.0 

Total  30 100.0 100.0  

 

Diagram 4.5. Assesment of Suitability Between Requirements and Fuel Recipients 

 
Table 8 and Diagram 4.5 present the results of the analysis which show that 63.3% of 

fishermen express doubts about the suitability between the established eligibility criteria and 

the actual recipients of subsidised fuel. The biodiesel used by fishermen is a type of fuel 

subsidised by the government, which requires meeting specific criteria, such as the vessel's 

gross tonnage, the kind of vessel, and other administrative requirements. However, based on 

observational data, more than 50% of fishermen doubt that the distribution of subsidised fuel 

has been targeted correctly. 
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4.3.2 Product Assesment Analysis 

Biodiesel B30 is a type of fuel allocated for the operational needs of fishing vessels. In the 

study area, various types of fuel are available to fishermen. However, Biodiesel B30 has 

become the primary choice due to government subsidies, making it more economically 

accessible. Nevertheless, fishermen still have expectations that the subsidies provided do not 

compromise the quality and performance of the fuel they consume. This study relies on survey 

data obtained from a sample of the local fishing population to evaluate their level of trust in 

the quality and operational performance of the subsidized Biodiesel B30 available in the 

region. 

Table 9. Assesment of the Suitability of Fuel Content Based on MSDS 

X2.1 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid TS 9 30.0 30.0 30.0 

RR 21 70.0 70.0 100.0 

Total  30 100.0 100.0  

 

 Diagram 4.6. Assesment of the Suitability of Fuel Content Based on MSDS 

 
Based on the data presented in Table 9 and Diagram 4.6, the survey results indicate that 70% 

of fishing respondents expressed doubts about the compliance of the subsidised fuel content 

with the specifications stated in the material data sheet or applicable technical standards for 

fuel. This level of doubt is influenced by numerous complaints from fishermen, who state that 

since using this type of fuel, the frequency of engine maintenance for their boats has 

increased. Nevertheless, to ensure a clear understanding of the relationship between fuel use 

and the increased intensity of engine maintenance, further studies are needed, including an 

analysis of fuel composition, engine operational hours, maintenance methods applied, and 

other technical variables. 

 

Table 10. Assesment of Fuel Efficiency Trust on Ship Engines 

X2.2 

 Frequency Percent Valid Percent Cumulative 

Percent 
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Valid TS 12 40.0 40.0 40.0 

RR 10 33.3 33.3 73.3 

S 8 26.7 26.7 100.0  

Total  30 100.0 100.0  

 

Diagram 3. Assesment of Fuel Efficiency Trust on Ship Engines 

 
 

As shown in Table 10. and Figure 3., 40% of respondents disagreed with the statement that 

the type of fuel provides efficiency in fuel usage for ship engines, while another 33.3% 

expressed uncertainty. These findings indicate a relatively low level of confidence among 

fishermen regarding the fuel efficiency of reducing consumption. This perception also raises 

important questions about the basis of assessment used by the fishermen, particularly whether 

their evaluation is supported by documented operational data comparing the performance of 

this fuel with alternative fuels previously used. 

 

Table 11. Assessment of Fuel Quality Trust on Ship Engine Performance 

X2.3 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid TS 7 23.3 23.3 23.3 

RR 21 70.0 70.0 93.3 

S 2 6.7 6.7 100.0 

Total  30 100.0 100.0  

 

Diagram 4.8. Assessment of Fuel Quality Trust on Ship Engine Performance 
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Based on Table 11. and Diagram 4.8, 70% of respondents expressed doubts about the quality 

of B30 Biodiesel fuel. The fishermen questioned whether the fuel met the proper standards 

and whether it could positively impact the performance of boat engines. This level of doubt 

aligns with the findings in Table 2.5 and Diagram 2.5, where fishermen reported 

unsatisfactory experiences related to engine maintenance when using this type of fuel. 

Nevertheless, these doubts require further examination by considering various other factors 

that may influence the fishermen’s perceptions of this fuel type. 

 

Table 12. Assessment of the Impact of B30 Biodiesel on Ship Engine Maintenance 

X2.4 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid TS 5 16.7 16.7 16.7 

RR 24 80.0 80.0 96.7 

S 1 3.3 3.3 100.0 

Total  30 100.0 100.0  

 

Diagram 4.9. Assessment of the Impact of B30 Biodiesel on Ship Engine Maintenance 

 

Based on Table 12. and Diagram 4.9, the data show that similar to the findings in Table 

2.7, as many as 70% of fishermen express doubts about the influence of fuel on the 

maintenance process of the diesel engine on their boats. This finding indicates that a 

portion of the respondents still doubts the correlation between the use of fuel and the 

performance and maintenance of their engines. However, the direct aspect of fuel's 

influence on performance and maintenance is not the focus of this study; therefore, it 

is recommended that this could be a topic for future research. 

5. DISCUSSION 

5.1 . Composition and Storage of Biodiesel Blends. 

5.1.1 Testing Composition Parameters  

A. Cetane Number  

The cetane number is a crucial parameter for evaluating the ignition quality of fuel under 

compression. A high cetane number improves fuel efficiency, reduces exhaust gas emissions 
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and engine noise, and enhances engine durability due to a better and measurable ignition 

quality—specifically, the ignition delay, which is the time between fuel injection into the 

combustion chamber and the top dead centre of combustion or the start of the combustion 

process (Bezaire et al., 2010; Ickes et al., 2009; Moser et al., 2009). Emissions of carbon 

monoxide (CO), nitrogen oxides (NOx), and hydrocarbons (HC) can be reduced by increasing 

the cetane number. However, an excessively high cetane number may also lead to increased 

emissions of CO and NOx (Li RuiNa et al., 2014; Z. Wang et al., 2012; Yu et al., 2011). Studies 

show that two cetane number samples in the B30 biodiesel blend testing met the marketed 

biodiesel quality standards, while one sample showed a cetane number below the standard. 

Nevertheless, further research on other influencing factors is necessary to assess the 

substandard cetane number result. 

B. Specific Gravity  

Biodiesel has a higher specific gravity than other fossil fuels, and it varies with temperature. 

Specific gravity is a property related to the molecular structure of biodiesel, increasing 

proportionally with the carbon chain length and being inversely proportional to the number of 

double bonds (Boudy & Seers, 2009; Fernandes et al., 2014). Studies show that all tested 

samples had values within the minimum and maximum range of standardized biodiesel quality. 

Therefore, the specific gravity content demonstrates that biodiesel is an efficient fuel, as 

particular gravity influences the efficiency of the combustion process. 

C. Viscosity 

Kinematic viscosity and density are two key properties of biodiesel directly related to the 

standard requirements for diesel engines (Giakoumis & Sarakatsanis, 2018; Özgür & Tosun, 

2017). The viscosity of a liquid affects several key parameters, including fuel lubrication 

quality, engine emission deposits, spray characteristics, exhaust gas formation, and the 

injection of fuel into the combustion chamber. Therefore, fuel atomization with high viscosity 

can have negative impacts, as it may result in poor fuel spray, leading to incomplete combustion 

in diesel engines, which in turn can cause sediment deposits in the engine and changes in smoke 

and exhaust gas emissions (Dafsari et al., 2019; Jarrahian et al., 2015; Li et al., 2020; Xiong et 

al., 2021). Biodiesel’s kinematic viscosity is relatively high and significantly influences the 

atomization effect, droplet size, engine operating conditions, jet stream penetration, and overall 

combustion quality (Xiao et al., 2023). Biodiesel is a complex mixture of esters, and its overall 

viscosity performance is affected by any changes in its components (X. Wang et al., 2022). 

Studies show that viscosity testing on all fuel samples indicated values within the standard 

range and close to the upper limit of quality standards. This suggests that the marketed fuel has 

a good viscosity level, which supports effective fuel spray during injection into the combustion 

chamber. 

D. Ash Content 

Ash content in biodiesel fuel refers to the residual solid matter that remains after the biodiesel 

sample is completely burned under controlled conditions. This ash consists of inorganic 
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materials such as metals, salts, or other non-organic compounds that do not combust along with 

the fuel. 

E. Colour  

The physical characteristics of colour in biodiesel fuel can provide initial information about 

its quality, purity, and the raw materials used in the production process. However, colour is not 

a primary parameter in biodiesel quality standards, as it can vary due to differences or issues 

in the production process. While colour can serve as a visual indicator, it still requires 

confirmation through laboratory tests, such as density, water content, glycerol, FAME, and ash 

content, among others. 

F. Caloric value  

The calorific value of biodiesel fuel is generally lower compared to other fossil fuels due to 

its higher oxygen content. The addition of ethanol to biodiesel blends can further reduce the 

calorific value (Madiwale et al., 2017). Calorific value is a crucial parameter in evaluating the 

energy content of a fuel, representing the amount of heat energy released during combustion 

under constant pressure, with all combustion products, except water, in a gaseous state. Fuels 

with higher calorific values typically produce more energy and have the potential to reduce 

fuel consumption and emissions (Bai et al., 2024; Bakar et al., 2024; Markowski et al., 2020). 

Therefore, calorific value is closely related to fuel efficiency and plays a significant role in 

minimizing the environmental impact of exhaust gas emissions. 

G. Fame Content  

Fatty Acid Methyl Ester (FAME) content is a key parameter used to distinguish biodiesel from 

petroleum diesel due to its environmentally friendly nature and renewable energy source 

(Wategave et al., 2021). FAME content is one of the essential criteria that biodiesel must meet 

to comply with specific quality standards, ensuring appropriate emissions and engine 

performance. FAME in biodiesel is biodegradable and environmentally friendly; however, the 

rate of biodegradation can vary depending on the specific composition of the FAME and 

environmental conditions (Thomas et al., 2017). Based on this study, the FAME content meets 

the standard, with a value above 30% by volume. Therefore, the B30 blend's FAME content, 

resulting from the transesterification process, has fulfilled the required quality standards. 

H. Methanol 

Methanol is one of the components used in biodiesel to improve the combustion process, 

addressing the adverse effects of high viscosity that can lead to poor atomization and reduced 

combustion efficiency (Chaichan, 2018; Xie et al., 2025). The addition of methanol to biodiesel 

enhances thermal efficiency and increases cylinder pressure under low-load conditions. It also 

results in a longer ignition delay during the combustion process when the methanol 

concentration is higher. Moreover, peak combustion pressure tends to decrease under light load 

but increases under medium and heavy load conditions (An et al., 2015; G. Lin et al., 2015; 

Yellapragada et al., 2019). 
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5.1.2 Biodiesel Storage  

Storage media such as ship holds or tanks, ground storage tanks, and fuel tanks for vehicles, 

vessels, and generators can be used to store B30. Storing B30 requires careful attention to the 

storage media and material composition to ensure the fuel quality remains stable. 

A. Ground Storage Tank  

Referring to the guidelines for the handling and storage of biodiesel and B30 biodiesel blends 

issued by the Ministry of Energy and Mineral Resources, the storage of B30 biodiesel blends 

in underground tanks is not recommended for periods exceeding three months unless the tank 

is equipped with an air filter that is routinely inspected and maintained. This ensures that when 

the biodiesel blend is dispensed from the tank, the air entering the vapour space is free from 

microbial contamination. When storing biodiesel in underground tanks, several fuel parameters 

must be carefully monitored, including water content, acid number, cloud point, and oxidation 

stability. One of the biodiesel samples in this study was taken from an SPBN tank. SPBN is a 

station specifically designated for selling fuel to fishermen. SPBN is similar to SPBU but offers 

a more limited range of fuel types. SPBN stores its fuel in underground tanks. According to the 

guidelines, the storage of B30 in underground tanks requires specific conditions such as: 

1) The tank temperature must never fall below the cloud point of biodiesel or must be 

stored in a location with a temperature above 20°C; 

2) The tank must be free from water contamination; 

3) The tank must be equipped with a draining facility; 

4) The storage tank material and its accessories must be compatible with the properties 

and characteristics of biodiesel.  

B. Ship Tank 

Onboard a vessel, B30 can be stored in the hold or the fuel tank. According to the Guidelines 

for the Handling and Storage of Biodiesel and Biodiesel Blends issued by the Ministry of 

Energy and Mineral Resources, storing B30 in a ship's fuel tank that is not used regularly is not 

recommended unless periodic quality inspections are conducted and the results still meet the 

required specifications. Consumers, particularly fishermen need to have a clear understanding 

of the characteristics of B30 when storing it. Some of the key aspects they need to understand 

include:  

1) Biodiesel tends to absorb water. If storage is intended to last more than three months, 

the fuel tank should be filled to prevent water vapour condensation in the tank space.; 

2) Biodiesel has a slightly higher density compared to petroleum diesel, which may lead 

to fuel separation if stored for more than three months. Therefore, it is recommended to run the 

engine periodically, even if it is seldom used. 

3) Biodiesel has solvent properties that can dissolve dirt and residues on tank walls and 

piping. 

4) B30 is highly influenced by vessel activity; therefore, fuel quality monitoring should 

be conducted by sampling, sounding, and draining at least once a week. 
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5.1.3 Continuation of Biodiesel Implementation for Local Communities 

Globally, from annual energy consumption of 40 million tons of fuel, fishing vessels produce 

approximately 100 million tons of CO₂ emissions, with around 75%–90% of fuel consumption 

used for propulsion power (Suryanto et al., 2025). n 2011, the capture fisheries sector was 

estimated to consume 40 billion litres of fuel, accounting for 1.2% of global oil consumption 

and generating approximately 179 million tons of CO₂-equivalent GHG emissions. Between 

1990 and 2011, GHG emissions from global fisheries increased by 28%, with fishing vessels 

consuming the largest share of energy in the seafood value chain, resulting in significant 

emissions that are harmful (Basurko et al., 2016; Jafarzadeh et al., 2017; Parker et al., 2018). 

The fisheries sector, therefore, makes a considerable contribution to global carbon emissions 

(Hua & Wu, 2011). However, the implementation of mandatory biodiesel usage in local areas 

still faces numerous challenges, including regional-level regulations for biodiesel development 

and the actual fuel usage ratio among local communities (Widrian et al., 2022). 

The continued implementation of biodiesel fuel for local communities requires consideration 

of several key aspects, including: (1) Carbon Tax Regulations: Increasing the price of fossil 

fuels to incentivize the use of cleaner energy sources is a regulatory design within carbon tax 

policies aimed at reducing greenhouse gas emissions. This approach encourages consumers to 

switch to cleaner fuels, optimize vessel operations, improve energy efficiency, and invest in 

more efficient technologies (Baranzini & Weber, 2023; Gao et al., 2023; Jinwen et al., 2010; 

Koričan et al., 2025; Litman, 2009; Núñez Sánchez, 2025). However, carbon taxes must be 

carefully designed with a detailed regulatory framework to ensure wise implementation—such 

as Indonesia’s inclusion of carbon tax provisions under Law No. 7 of 2021 on the 

Harmonization of Tax Regulations. (2) Increasing the Biodiesel Blend Ratio for Fishing Vessel 

Diesel Engines: Fuel specifications with specific standards for marine biodiesel are essential 

to meet maritime industry requirements. ISO 8217 is considered the standard for marine fuel, 

although it primarily applies to commercial vessels (Galle et al., 2012). Nevertheless, in 

Indonesia, biodiesel blends marketed to local communities in coastal areas have adopted the 

B40 policy, which comprises 40% biodiesel and 60% fossil fuel. (3) Regulatory Simplification: 

Subsidies for biodiesel sales to local communities should promote a significant increase in 

consumption. High subsidies for energy development necessitate strategies for the effective 

use and optimization of that energy (Adiatma & Prasojo, 2021; Husada et al., 2023). This study 

shows that local communities require simplified regulations to access subsidized fuels, which 

could help reduce their operational time in capture fisheries production. (4) Outreach on 

Renewable Energy Sources: Not all local coastal communities are aware of the role of 

renewable energy sources, particularly biodiesel. Therefore, relevant stakeholders need to 

conduct technical and comprehensive outreach regarding renewable energy to local coastal 

communities. Such efforts could raise awareness and encourage a shift toward renewable 

energy sources, such as biodiesel. 
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6. Conclusion and Recommendations 

Introducing biodiesel blends into maritime transportation, including fishing vessels, 

presents additional challenges, such as the need for comprehensive field testing, the 

establishment of marine-standard specifications, and enhancing price competitiveness. 

Strategies to address these barriers include offering tax incentives, providing subsidies, 

and adopting fuel-compatible systems within existing fuel infrastructure [120]. The 

B30 biodiesel blend distributed to local communities in coastal regions has met the 

marketing standards for B30 biodiesel blends in Indonesia. However, the level of trust 

among local communities regarding the quality of the biodiesel blend remains low, 

primarily due to local concerns that the use of biodiesel may increase the frequency of 

maintenance and repairs of diesel engines onboard vessels. 

The study indicates that trust in biodiesel blends among local communities would 

significantly improve if accompanied by protection or guarantees related to engine 

maintenance and repairs, especially in cases where the fuel content does not meet the 

MSDS specifications. This approach would not only promote biodiesel as an 

environmentally friendly and low-emission fuel but also ensure that consumers are 

protected against potential risks associated with the marketed product. Furthermore, 

more efficient or simplified biodiesel marketing and distribution strategies by 

policymakers could boost fuel distribution demand from local communities, 

considering their limited time for capture fishery production and operational activities 

at sea. Therefore, these comprehensive measures could significantly enhance biodiesel 

adoption among local communities, enabling their marine operations to contribute to 

government programs aimed at environmental protection and sustainable development 

in coastal regions. 
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