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ABSTRACT 
Jambal roti is a product made from fermented manyung fish. Its texture is masir (grainy) and 
it has specific aroma. The objective of the study was to identify sustainability status of jambal 
roti based on 5 aspects, namely economic, socio-cultural, technological-infrastructure, 
qualityand food security, and law-institutions. Once the researchers analyzed sustainability 
status of the products, they identified sensitivity of each attribute and then, determined 
suitable management strategy. Total Plate Counts test was conducted to describe 
organoleptic, water, salt, ash and formalin content in the product. The data analysis 
techinuque was rapfish analysis which consisted of Multi Dimensional Scaling (MDS), and 
leverage, and monte carlo analysis. Pareto analysis was conducted to determine sensitive 
attributes, while SWOT analysis was conducted to determine suitable business management 
strategy for the product. The index of the 5 sustainability dimensions was 47.96% (poor). Out 
of the 38 sensitive attributes, there were 19 sensitive attributes affecting sustainability status 
of this product. The most important strategies for this jambal roti business were to improve 
product quality (developing Standard Operating Procedure), conduct training on Good 
Manufacturing Practice (GOP), apply a proper Standard Sanitation Operational Procedures, 
develop clusters so that this product can be sold in exhibitions, and increase supply of this 
product gradually.  
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Jambal roti is one of the superior fishery products in Indramayu. Jambal roti is 
fermented manyung fish (Arius thalassimus) with grain-coat texture and specific aroma. The 
term jambal roti is derived from the flaky texture of the fish which looks like bread once the 
fish is fried. The texture is easily destroyed, soft and compact due to the fermentation 
process, which is decomposition of protein and fat compounds into simple compounds 
consisting of ketones, methyl ketones, butylaldehydes and amino acids. Fragrance due to 
the fermentation process as a result of the work of proteolytic enzymes produced by 
microorganisms. 

In terms of background of education, between 23 and 55% of people living Indramayu 
did not graduate elementary schools, between 33 and 47% graduated elementary school and 
only 7% are university graduates. Generally, those people have their own homes (with and 
without Freehold Title, use gas for cooking (87-100%), and have access to electricity (97-
100%). Their monthly income is between 1 and 3 million rupiahs (Nugroho, et al., 2016). 

The goal of sustainable fisheries development in Indonesia is to develop diversification 
and markets for products made of fish, shown increasing supply of marine and fishery 
products, improvement in fishery product branding and market share abroad, and 
improvement in quality and hygiene of products made of fish. There is need of research on 



Eurasia: Economics & Business, 8(26), August 2019 
DOI https://doi.org/10.18551/econeurasia.2019-08 

53 

sustainability of jambal roti business as superior fishery product in Indramayu. Indramayu 
produced 5,149.3 tons of fish in 2010, 5,178.7 tons in 2011, 5,326 tons in 2012, 14,077.73 
tons in 2013, 2,156 tons in 2014, 13,296 tons in 2015, and 13,585 tons in (DKP of 
Indramayu, 2018). 

Nugroho and Sulistiono (2016) argued that, although Indramayu fishermen are facing 
several problems including limited capital, knowledge, and skills, as well as environmental 
change, but they admit that fishing is more profitable compared to other types of occupation. 
This product is a source of livelihood for the community in Indramayu and therefore, fisheries 
sector in the area should be maintained well. Issues related to management can be identified 
based on several several attributes of sustainability, namely food quality and food security, 
economic, social and cultural condition, technology and infrastructure, as well as law and 
institutions (Fauzi and Anna, 2005; Budiharsono, 2007). Sustainability status is used as a 
reference to look for sensitivity of each of the attributes. Sensitive is used to determine 
management strategies in order to create sustainable fisheries (jambal roti) business. The 
research objectives are 1) identifying sustainability status of jambal roti business, 2) 
analyzing sensitivity of each the 5 (five) dimensions of sustainability, and 3) determining 
effective strategy to develop sustainable jambal roti business. It is expected that results of 
this study can provide scientific information about sustainability status of jambal roti 
business, and a reference for the Marine and Fisheries Service of Indramayu and other 
agencies. 
 

LITERATURE REVIEW 
 

BSN (2017) explained that there are several processes in making jambal roti, namely 
scaling, aging, fermentation and drying. Indriati et al (2006) stated that factor that help 
identify lactic bacteria in fermented fish in use of large amount of salt during fermentation. 
Salt extracts water and nutients from fish tissue and inhibits other unwatedbacteria. Lactic 
acid bacteria have antibacterial properties. According to Ariyani et al (2007) the stages of 
making jambal roti products include weeding and washing, salting 1, salting 2, washing, 
splitting, soaking, then draining and continuing drying. Factors affecting the success of the 
processing of jambal roti are the concentration of salt and time of fermentation which will 
affect the appereance aroma, texture and taste of jambal roti product (Rochima, 2005). Food 
quality and safety requirements jambal roti products accordingly SNI 837: 2017 sensory 
parameters minimal 7.0, water content max. 50 %, salinity 15 – 20 %, acid insoluble ash 
content max 0.3, microbial contamination (Escherichia coli <3 AMP/g, Salmonella negative), 
metal contamination (Cadmium max. 0.1, lead max. 0.3, mercury max 0.5) physical 
contaminat = 0.  

Schumann (2010) adding the concept of sustainable development the interaction 
between social, economic environmental dimensions which is called the triple bottom 
concept. Fauzi and Anna (2005) the fisheries development paradigm basically undergoes an 
evolution from the conservation paradigm to the rationalization (economic) paradigm then to 
the social paradigm. In the view of development, they must accommodate these three 
aspects. In the management of fisheries resources there must be integration between 
environmental, economic and social aspects, partiality towards fishermen and formal 
institutional arrangements (Adam, 2012). Economic dimensions include aspects of demand 
and supply of commodities produced, price fluctuation, market condition, the level of 
community dependence on products, contributions to gross regional domestic products 
(Nababan et al, 2008). Erwina (2015) explain to improve the status of sustainability by using 
local knowledge, related to fisheries management and assessing conflict between fishermen. 
Improvement the status of sustainability in the technological and infrastructure dimensions is 
technological improvement and infrastructure improvement as well as improving the quality 
and safety of the products produced (Affiani, 2014). According to Hasim et al (2012) 
attributes that have an influence on institutions include the existence of local regulation, local 
institutions, synchronization of cross-sector mechanism policies, special institutional 
partnerships, roles of community leaders, customary and religious law institutions. 
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METHODS OF RESEARCH 
 
Time and Location of the Research 

The research was carried out from October 2018 to March 2019 at Karangsong Fish 
Auction in Indramayu, jambal roti processing unit of Indramayu District, Central Bureau of 
Statistics of Indramayu, and Marine and Fisheries Service of Indramayu. 
 
Data Collection Methods 

The data collection methods were surveys, observations, interviews, questionnaires, 
and laboratory tests. This study can be categorized as a case study where information was 
obtained from observations, literature study, reports/statements from resourceful individuals 
or institutions (Nasution, 2011). The sampling technique was purposive random sampling. 
Samples of manyung fish were obtained from Karangsong Fish Auction, while samples of 
jambal roti were obtained from jambal roti processing unit of Indramayu. The total 
participants were 21 (twenty one) participants. 
 
Data Analysis Method 

In order to analyze sustainability of jambal roti business, Rapfish-JRI was conducted. 
Rapfish-JRI is a modification and development of the Rapfish method used to assess the 
sustainability status of capture fisheries (Pitcher and Preikshot, 2001; Kavanagh and Pitcher, 
2004). The analysis consisted of several stages, namely 1) reviewing attributes in each 
dimension of sustainability (economics, socio-culture, infrastructure and technology, food 
quality and safety, and law and institutions, 2) scoring (between 0 (poor) and 3 (very good)) 
based on field observations, 3) conducting Multi Dimensional Scaling (MDS) analysis to 
determine sustainability status of the jambal roti business, 4) conducting leverage analysis to 
rank sensitive attributes Root Mean Square (RMS) was used to determine their ranks; the 
higher the RMS score is the greater role the attributes had in improving sustainability status 
of the business, 5) conducting Monte Carlo analysis to predict effect of errors in data 
analysis(the level of confidence was 95%). Results of the analysis were represented in the 
Monte Carlo index, 6) determining Stress Value and Coefficient of Determination Coefficient 
(R2) to determine whether or not the addition of attributes reflected by S-Stress (Standardize 
residual sum of square). The sustainability index ranges were < 24.99 or unsustainable, 
25.00 – 49.99 or insufficient/ less sustainable, 50.00 – 74.99 or fairly sustainable, and >75.00 
or very sustainable (Suryawati and Purnomo, 2011; Hikmah et al., 2011; Sari and 
Koeshendrajana, 2011; Marzuki, 2013). Pareto analysis was used to determine sensitive key 
factors. Pareto analysis was adjusted to the need that referred to the sustainability index 
value of 80–20 which means that attributes with a cumulative value limit of <80% are 
sensitive attributes (Lind et al., 2014). Analysis of business management strategies was 
carried out using SWOT analysis (Rangkuti, 2015).  
 

RESULTS AND DISCUSSION 
 

Geographically, Indramayu Regency, Indonesia, is located at 107 ° 52´ - 108 ° 36´ East 
Longitude and 6 ° 15´ - 6 ° 40´ South Latitude. In terms of topography, most of areas in 
Indramayu are either flat areas or slopes with between 0 and 20% degree of slope. This 
situation affects drainage system in the area. Some areas are flooded due to heavy rain. The 
biggest fishing center in Indramayu is Karangsong Fish Auction (TPI) and Karangsong Fish 
Landing Center (PPI). Most capture fisheries in West Java come from Indramayu. 
TIndramayu produced 136,048.3 tons of fish or 50.2% of the total capture fisheries 
production in West Java and 139,048.2 or 63.78% in 2016 (National Bureau of Statistics of 
West Java, 2016). 

 
Economic Dimension 

Results of the analysis show that the economic dimension sustainability index is 
48.18%. or between 25.00 and 49.99 (less sustainable). The leverage and Pareto analysis 
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found 3 attributes sensitive to the sustainability index value, namely (1) availability of capital 
(RMS - 5.05), (2) contribution of fisheries to Gross Regional Domestic Products (RMS - 
4.06), (3) consumer’s dependence on the product (RMS - 3.33). Figure 1 and Figure 2 
showed sensitivity index of the attributes of economic dimension. 
 

 

Figure 1 – Leverage Diagram of Economic Dimension Attributes 

 
Availability of capital was the most sensitive attribute and therefore, has a very 

significant role in sustainability status of the jambal roti business. The jambal roti processing 
business required relatively large capital for operating costs;, raw materials and cold storage 
cost around 250 million rupiahs. 

 

Figure 2 – Pareto diagram of the economic dimension 

 
Gross Regional Domestic Product (GRDP) of Indramayu in 2016 on current prices 

reached 66,467,586.21 million rupiahs. The constant side, which did not get affected by 
inflation, reached 56,706,182.92 million rupiahs (National Bureau of Statistics of Indramayu, 
2017). Fisheries had low contribution on GRDP of Indramayu. Agriculture, forestry and 
fisheries had 19.75% contribution towards GRDP of the area. Syarief et al. (2014), stated 
that the most important strategy to develop fisheries sector in Indramayu District was to 
conduct human resource development program such as technical training or training on 
entrepreneurship. 

This attribute was also sensitive to the sustainability index. The results showed that 
most consumers responded negatively, which meant they did not depend on jambal roti. 
Factors that influenced low level of consumer’s dependence on jambal roti were consumer’s 
preference (consumers did not really like fish), pricing (price of jambal roti was high) and 
availability of alternative products which are more attractive and affordable.  
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Social and Cultural Dimension  
Results of analysis on the socio-cultural dimension showed that sustainability index 

value of the dimension was 49.62%, or between 25.00 and 49.99 (less sustainable). The 
leverage and pareto analysis identified 3 out of 8 (eight) attributes sensitive to sustainability. 
Those three were (1) duration of processing jambal roti fish (RMS - 8.17); (2) frequency of 
social conflict (RMS - 6.77); (3) utilization of local knowledge (RMS - 4.45). Figure 3 and 4 
described sensitivity index of the attributes of socio-cultural dimension. 
 

 
 

Figure 3 – Leverage Diagram of the Socio-Cultural Dimension Attributes 

 
Processing duration was the most sensitive attribute of the socio-cultural dimension. 

Nearly all jambal roti processing bussinesses in Indramayu have been in business for more 
than 15 years. This could increase revenue because it affected productivity increase both 
efficiency and income. Long lasting business also meant more business relations (Asmie, 
2008). 

Frequency of Social Conflict was the second most sensitive attribute of the dimension. 
Based on the interviews, there were very few social conflicts taking place in the jambal roti 
processing business due to high tolerance and togetherness between business owners and 
the community. 
 

 
 

Figure 4 - Pareto diagram of the Social culture dimension 

 
The use of local knowledge for processing the jambal roti was the third most sensitive 

attributeof the socio-cultural dimension. Higher knowledge about processing was the 
requirement to improve quality of the jambal roti. 
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Technology and Infrastructure Dimensions 
Results of the analysis indicated that sustainability index value of the technology and 

infrastructure dimension was 41.43%or between 25.00 and 49.99 (insufficient / less 
sustainable). The leverage and Pareto analysis obtained 3 (three) attributes sensitive to 
sustainability, namely; (1) UPI location (RMS - 3.39), (2) support for facilities and 
infrastructure (RMS - 1.31), and (3) electricity (RMS - 1.20). The sensitivity of the attributes 
on the technology and infrastructure dimensions is presented in Figure 5 and 6 described 
sensitivity index of each attribute of technology and infrastructure. 
 

 
 

Figure 5 – Leverage diagrams of the Technology and Infrastructure Dimension Attributes 

 
Location of was the most sensitive attribute of sustainability. The fish processing unit 

location is less than 1 kilometer away from residential area. Such close proximity between 
the two locations caused several negative impacts. The fish processing units caused 
disturbing odor due to waste they dumped and dust and flies from the residence interrupted 
the fish production process. 
 

 
 

Figure 6 – Pareto Diagram of Technology and Infrastructure Dimension 

 
Facilities and Infrastructure support was the second from sensitive attributes of 

technology and infrastructure. The fish processing units have a separate production room, 
but did not have sufficient facilities for sanitation yet. As the effect, staffs suffered from 
pathogenic bacterial contamination (Escherichia coli and Salmonella sp). SNI stated that 
when we run laboratory test edible jambal roti fish should not contain Escherichia coli <3, or 
Salmonella sp (BSN, 2017) 

Electricity is an important factor in processing unit. Referring to the feasibility standard 
of fish processing unit, fish processing unit should be equipped with sufficient facilities, for 
instance electricity and generators to maintain production. 
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Food Quality and Food Safety Dimension 
Results of the analysis showed that sustainability index value of the food quality and 

food safety dimension was 34.12% or between 25.00 and 49.99 (less sustainable). The 
leverage and Pareto analysis identified 6 (six) attributes sensitive to sustainability, namely: 
(1) formalin content (RMS - 13.30), (2) microbial contamination (RMS - 12.21), (3) water 
content (RMS - 9.05), (4) Organoleptic test on finish product (RMS - 6.8), (5) ash content 
(RMS - 6.76), (6) and salinity (RMS - 6.75). Figure 7 and 8 described sensitivity index of 
each attribute of the food quality and food safety. 
 

 
Figure 7 – Leverage Diagrams of the Food Quality and Food Safety Dimension Attributes 

 
Formalin content is the most sensitive attribute to the sustainability of jambal roti. The 

Formaldehyde Test Kit / Merck laboratory test results showed that the samples, obtained 
from 5 (five) jambal roti processing units in Indramayu did not contain any formalin.  
 

 

Figure 8 - Pareto Diagram of Food Quality and Food Safety Dimension 

 
Microbial contamination (Total Plate Count) was the second most sensitive attribute to 

sustainability of the jambal roti processing business. Microbial contamination shows how fish 
is handled after being captured, in Fish Auction Place (TPI), when it is transported to 
supplier, and during processing, storage, and distribution. Of the 5 (five) fish processing 
units, 2 (two) processing units produced products containing high ALT content (higher than 
1.0 x 105 Colonies/gram) while the other 3 produced safe and edible products (ALT content 
was 1.0 x 105 Colonies/gram). 

Water content is the third most sensitive attribute. Winarno (2002) stated that the water 
content in food affects food resistance to microbial attacks expressed by aw (the amount of 
free water that can be used by microorganisms for growth), thus affecting shelf life of the 
food. (SNI 8376: 2017), the maximum moisture content of jambal roti is 50% (SNI 8376: 
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2017). The analysis showed that out of the five fish processing units, only one was able to 
meet the SNI water content standard. 

Organoleptic Test on the Finish was the fourth most sensitive attribute. Based on the 
SNI 2346: 2015, organoleptic test on a finish product consists of appearance, smell, taste, 
texture, and fungi. The minimum organoleptic test score is 7. Results of analysis showed that 
none of the samples met the minimum organoleptic test score. This may be caused by 
several factors, namely enzymatic quality deterioration (autolysis), high moisture content and 
fat oxidation. 

Ash content is the fifth most sensitive attributes the food quality and safety dimension. 
Total ash content is used to determine quality of food processing, detect type of ingredients 
used, which can represent nutritional value a food item (Kaderi, 2015). Based on the SNI 01-
2354.1-2006, the maximum acidic insoluble ash content of jambal roti is 0.3%. Result of 
analysis that total ash content of the samples was higher than 7%. It is predicted that such 
high ash content was influenced by the low purity of salt, and dust and dirt contamination in 
drying process. 

Salt content is the sixth most sensitive attribute of the food quality and food safety 
dimension. Results of analysis showed that salt content of the samples was 7%. The Based 
on the (SNI 8376: 2017), standardized salt salt content of jambal roti is 15-20%. The low salt 
content may be caused by high water content and customer’s preference (some consumers 
are not fond of overly salty fish).  
 
Law and Institution Dimension 

Results of the analysis showed that sustainability index value of law and institution 
dimension was 66.46% or between 50.00 and 74.99 (fairly sustainable). The leverage and 
Pareto analysis identified 4 (four) attributes sensitive to sustainability, namely (1) existence 
and role of local community leaders (RMS - 7.7), (2) role of formal institutions that support 
the fish production process (RMS - 7.2), (3) formal and informal regulations for the fish 
production process (RMS - 6.94), and (4) informal institutional roles that support the fish 
production process (RMS - 6.4). Sensitivity score of each attribute of law and institution 
dimensions can be seen in Figures 9 and 10. 
 

 
Figure 9 – Leverage Diagram of the Law and Institution Dimension Attributes 

 
Existence and role of local community leaders is the most sensitive attribute to 

sustainability. It aims to provide insight about management of the jambal roti business which 
included supply of raw materials, processing, storage, packaging and distribution. 

Role of formal institutions that the fish production processwas the second most 
sensitive attribute. Formal institutions played a role in supporting management of legal status 
and licensing As well as implementation of standardization and certification of product 
quality. Majority of the jambal roti processing units in Indramayu do not have Household 
Food Industry Permit (PIRT) from the Health Services.  

Formal and informal regulation for the fish production process was the third most 
sensitive attribute to sustainability. One example of this regulation is issuance of Home 
Industry Food Permit(PIRT). PIRT is a household scale food production permit from BPOM 
(Drug and Food Control Agency). Purpose of PIRT training and counseling is to make food 
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processors aware of and responsible for importance of quality, service, and security of food 
produced. 
 

 

Figure 10 - Pareto Diagram of the Law and Institution Dimension 

 
Role of Local Institutions (Informal) in supporting the fish production business is the 

fourth most sensitive attribute of the law and institution dimension. One of the priorities of the 
general policy on fisheries and marine development in Indramayu is to increase value of the 
available fisheries and marine products.  
 
Validity Test and Multidimensional Scaling Accuracy Test 

Monte Carlo analysis is used to find out whether attributes are reliable to explain each 
dimension as a whole. Table 1 showed stress and coefficient of determination, results of the 
Rap-JRI analysis. 
 

Table 1 - Rap-JRI Sustainability Index Value, Monte Carlo Analysis and Their Ratio 
 

 
Dimension 

Index value Ratio 

Rap Analysis with 
MDS 

Monte Carlo Analysis 

Economy 48,18 47,93 0,25 

Social and culture 49,62 48,81 0,81 

Technology and Infrastructure 41,43 41,33 0,10 

Quality and food security 34,12 35,07 0,95 

Law and institutions 66,46 64,54 1,92 

 
Table 2 – The Rap-JRI Sustainability Index Value, Number of Iterations, Stress Value and Coefficient 

of Determination 
Dimension Rap Analysis 

with MDS 
Iteration Stress Determination 

coefficient/Squared 
Correlation (RSQ) – (R

2
) 

Economy 48,18 2 0,137  0,94 

Social and Culture 49,62 2 0.135 0,946 

Technology and Infrastructure 41,43 2 0,163 0,917 

Quality and food security 34,12 2 0,134 0,936 

Law and institutions 66,46 2 0,132 0,952 

Average 47,96    

 
Monte Carlo analysis is used as a simulation method to evaluate the impact of random 

errors in statistical analysis performed on all dimensions (Kavanagh and Pitcher, 2004). 
Coefficient of determination (R2) was an interval between 0.917 and 0.952 and R2 
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(Determination Coefficient) was higher than 80%. Stress was between 0.13 and 0.16; in 
other words, its ratio was 0.03. In the Rapfish analysis, good stress value is below 0.25. 
Stress values and coefficient of determination from the Rap-JRI analysis were shown in 
Table 2. 
 
Strategy for Jambal Roti Processing Business based on SWOT Analysis 

Komadin et al. (2013) stated that the strategy to increase investment in Indramayu 
aimed at developing industrial clusters, upstream to downstream agroindustry, and licensing 
and investment service institutions, and improving the quality of human resources. Important 
strategies for developing the jambal roti processing business were 1) improving quality of 
production, role of community leaders, institutions and regulations by applying Good 
Manufacturing Practice (GMP) and proper Standard of Sanitation Operational Procedures 
(SSOP), 2) developing clusters to overcome several issues such as participating in an 
exhibition to introduce jambal roti to wider market, 3) developing Standard Operating 
Procedures (SOP) for processing the jambal roti, 4) allocating the available capital to 
increase production quantity gradually, and 5) developing other businesses in fisheries 
sector together with the community. 
 

CONCLUSION 
 

The average sustainability index of the jambal roti business in Indramayu is 47.96% 
(less sustainable). The sensitive attributes of the economic dimensions are availability of 
capital, contribution of fisheries to GRDB, and consumer dependence’s on the product 
(jambal roti). The sensitive attributes of the socio-cultural dimension are duration of fish 
processing, frequency of conflict, and utilization of local knowledge. The sensitive attributes 
of the technology and infrastructure dimensions are fish auction (UPI location), support for 
facilities and infrastructure, and electricity. The Sensitive attributes of the food quality and 
safety dimensions are formalin content, microbial contamination, water content, ash content, 
salt content, and organoleptic test on the finish product. The sensitive attributes of the law 
and institution dimensions are role of community leaders and formal institutions, and 
availability of formal regulations and informal institutions. Strategies to develop jambal roti 
business in Indramayu Districtare improving quantity and quality of fish production, 
increasing role of leaders and formal institutions, conducting training, developing clusters and 
participating in exhibitions to introduce jambal roti to more customers, and developing 
Standard Operating Procedure (SOP) 
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