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Abstract 
 

Food safety is an important element for human health. This study aims to identify risk and risk priority in the food supply chain. The case 

study used is a supply chain of fish crackers in SMEs. Data collection is done through observation and interview. Data processing is 

performed by calculating the likelyhood (L) and Impact (I) values. The results showed there were 6 actors in the supply chain of fish 

crackers, and 14 types of risk event. Based on the value of risk score known that the production environment and production equipment 

is the risk event that has the highest score. Therefore, production environment and production equipment is a priority risk that requires 

mitigation measures. 
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1. Introduction 

Supply chain management (SCM) is one of the concepts that 

small and medium enterprises (SMEs) can use to improve prod-

uct quality [1]–[7]. Therefore, SMEs must be able to integrate 

various activities in the supply chain such as manufacturer, sup-

plier and costumer [8]. Moreover, implementation of supply 

chain management in SMEs has a positive effect on operational 

capability, especially in increasing the value of the SMEs [9]. In 

addition, SCM on SMEs is useful for shortening delivery times, 

ensuring timeliness, saving costs and minimizing risk [10]–[14]. 

This SCM can use to make decision for management. There are 

many of method of decision support e.g. Fuzzy, SAW, TOPSIS, 

and others [15]–[20]. 

One of the SMEs that is important for the growth of the country 

is food. Food SMEs are important because they have a 

significant impact on world economic growth and have complex 

supply chain structures [21]. The effect is shown through 

contribution to GDP that reached 4.4% in Europe, 25% of GNP 

in Greece [22]. In Indonesia, there was a growth in food SMEs, 

reaching 9.23% in 2017, 8.46% in 2016. While contribution to 

non-oil GDP reached 34.33%. 

Nevertheless, food-borne disadvantages are common in many 

countries. There are 351,000 deaths caused by 22 diseases 

sourced from bacteria contaminated food since 2010 [23], 295 

incidents of fruit and vegetables, meat and processed products, 

cereals and processed products in Beijing, China [24]. In 

Indonesia, BPOM in 2011, 2012 and 2013 stated that food 

poisoning is dominated by food produced by home industry 

(39%), catering industry (20%), food industry (21%) and 

processed food industry (13%). As for food poisoning is 

dominated by microbiological agents (46%) and chemical agents 

(18%). The phenomenon shows that food security has an 

important role for human health. 

 Therefore, risk analysis is needed to avoid contamination of 

food.  Risk analysis in food supply chains is an important issue, 

as SMEs are often unaware of the risks until those risks arise 

and become a problem for the company, which requires a lot of 

resources to solve them, whereas risk identification from the 

start in supply chain management is able to increase the market 

share of SMEs [25]. However, there are limitations to current 

risk analysis methods, most of which are discussion of specific 

risk analysis on food safety from chemical hazards or toxic 

substances in the production process. There are not many studies 

discussing risk analysis in the supply chain context [26][27]. 

Most research on food risk analysis  in the supply chain has not 

been discussed about food safety, for example in agro-industry, 

and fresh meat [28]–[30].  

Given these limitations, further discussion of food safety risk 

analysis on food supply chain is needed. Because, safe and 

healthy food is a global and strategic issue that can improve the 

competitiveness of export products. Therefore, food needs to be 

properly addressed by recognizing the various risks contained in 

the food supply chain system of SMEs. This study aims to 

identify risk and risk priority in the food supply Chain. 

2. Literature Review 

A. Food supply chain 
The food supply chain is the whole process, from raw materials 

to the food consumed, and the inclusion of many actors. Food 

supply chains have different characteristics than other supply 

chains. This is caused by food perishable product so the 

requirement for temperature and humidity environment in 

logistic process very rigorous [31]. Supply chains for fresh food 

types, involving many agents to deliver products from farmers 

to end-consumers, so policy is needed to obtain an economical 

supply chain, because the relationship between agents in the 

chain will affect the price.  
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The structure of the supply chain differs based on the type of 

food [32] or its marketing area [33]. To simplify the structure, 

food supply chains can be classified based on the number of 

operators involved, distance, production and cultural 

background (socio-cultural) [34]. In its implementation, the 

success of the process in the food supply chain depends on 

environmentally friend operations, specificity of territorial 

brands, direct and ethical relationships between producers and 

consumers, organic production, food safety and traceability, 

cultural heritage, consumer's health, origin identification of 

products, local work , cooperation, and pride [34]. 

 

B. Food safety 
Food safety is a necessary condition and effort to prevent food 

from possible biological, chemical and other contamination 

which may disturb, harm and endanger human health (Law No. 

7 of 1996 on Food). Food safety is the basic right of all consum-

ers, therefore the Government controls and regulates it specifi-

cally through the establishment of different laws, regulations 

and standards between countries, depending on the level of in-

come and technological development [35]. 

Therefore, in an effort to improve local food safety, producers 

producing local food products need to pay attention or develop 

good practices in handling and processing local food products. 

Each food safety institution in each country has the legality and 

standard of food safety in accordance with the internal condi-

tions of the country. Currently, the issue of food safety is a ma-

jor concern because of the development of science that can in-

crease consumer awareness to consume safe food [36]. Essen-

tially, food safety in the supply chain has a focus on avoiding 

the product from the risk of chemical, physical and biological 

contamination. For example, on fresh products (fruits and vege-

tables) the food safety system is focused on the risk of chemical 

and microbiological contamination along the supply chain. The 

risk is avoided by implementing some food safety standards, at 

each stage of the supply chain [37].  

 

C. Risk Analysis 

Risk Analysis (RA) is one of the processes in supply chain risk 

management (SCRM) that aims to identify, assess and evaluate 

risks that may arise and affect the supply chain [38]. In addition, 

RA can be used to estimate human health and safety, take risk 

measurements, and communicate with steaksholders the risks 

and outcomes [39]. Risk analysis is a scientific process to 

address risks for risk assessment, especially to determine food 

safety policies, guidelines and other recommendations to 

improve consumer protection [40].   

In  food safety, risk analysis can provide a domino effect on the 

supply chain, increasing the cost of mitigation [41]. Some 

sources of risk that are not managed properly result in risks that 

are negative impacts on food products, such as contaminated 

Salmonella ssp, S.aureus, E Coli, Shigella spp, Fecal coliform 

[42]. Due to its unique characteristics, agricultural food products 

are highly vulnerable to risks, especially those from antibiotics 

resistance, weather related risks and natural disasters, policy and 

institutional risks, and unethical issues [43][44].  

3. Methodology Research 

The research object is a supply chain for fish products produced 

by SMEs. Specifically selected fish products are fish crackers. 

The research was conducted in East Java, Indonesia. Data col-

lection is conducted through observation and interviews with 

SMEs entrepreneurs. 

The study was conducted through three stages: risk 

identification, risk measurement and risk prioritization. The 

process business used in the supply chain refers to the SCOR 

(Supply chain operation Reference) concept with the following 

research framework [45].  

 

         Fig.1: Research framework [45] 

 

a. Identify risk event 

At this stage will be identification of various types of risk 

event in the supply chain of fish crackers. Identify the type 

of event ricks performed for each stage of the business 

process (source, make, deliver).  

b. Risk measurement 

This stage is done to know the impact of risk event. 

Measurements begin with assessing likelihood (L) and, 

impact (I). Assessment is done by experts who know the 

food safety system on the supply chain of fish crackers, with 

a scale of 1-10. 

c. Determination risk score (RS) 

The RPV shows the value of the impact of the risk event. 

RPV is obtained by the equation: 

 

RS= IxL  

 

Furthermore, RPV ranking will be conducted to determine the 

priority of risk. RPV can be used by decision makers to establish 

strategic steps of risk elimination 

4. Results 

Fish crackers are crackers with the main raw material of fish. 

The composition of fish crackers is fish and flour.  

Fig.2: Fish (raw material) 
 

 
 

 

 
Fig.4: Fish crackers (product) 

Fig.3: Crackers manufacturer in SMEs 
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The result of observation and interview shows that the model of 

fish cracker supply chain is as follows: 

 
Fig.5: Supply chain of  crackers 

 
Figure 2 shows the raw materials used for the manufacture 

of fish crackers. The raw materials come from ponds originating 

in the area of SMEs. Figure 3 shows the process of making 

crackers in SMEs (production chamber and cracker drying). In 

this study, SMEs that were used as research objects were SMEs 

that had 1-5 workforce. Figure 4 is a cracker produced by SMEs. 

Packaging fish krupuk done with a certain size, for example ½ 

kg, 1 kg etc. 

The supply chain of fish crackers in SMEs is shown in 

figure 5. Based on the figure, there are five actors in the supply 

chain of fish crackers: farmer, fish distributor, manufacture, 

distributor of crackers, wholesaler of crackers and consumer. In 

this case study, it appears that consumers have a special 

behavior that can buy goods from SMEs or through distributors / 

wholesalers. 
 

Table.1: Risk Identification 

Process 

Business 
Actors Activity Risk event 

Source Farmers Breeding fish 

as raw material 
of crackers 

1. Fish food (R1) 

2. Pond environment (R2) 
3. The process of 

harvesting fish (R3) 

Fish 
distributor 

Distributing 
fish from 

farmers to 

SMEs 

4. The type of vehicle used 
(R4). 

5. Fish packaging system 

(R5). 

Make Crackers 
manufacture 

The production 
process of 

crackers 

6. The production 
environment (R6). 

7. Production equipment 

(R7). 
8. Additional raw materials 

(R8) 

9. Packaging system of 
crackers (R9) 

Deliver Distributor 

of cracker 

Market the 

crackers 

10. Type of vehicle for 

delivery of crackers 
(R10). 

11. Product storage 

system (R11) 
12. Product display 

environment (R12). 

Wholesaler 
of crackers 

Consumer Buyers of 
crackers 

13. Method of frying 
crackers (R13) 

14. Method of serving 

crackers (R14) 

Table 1 is the result of the identification of food safety risk on 

the supply chain of fish crackers. The results showed there were 

14 types of identified food safety risks. Furthermore, risk 

assessments based on the value of likehood (L) and Impact (I).   

 
Table.2: Risk Measurement 

Risk Identification 
Likelihood 

(L) 

Impact 

(I) 
Risk Score 

R1 5 7 21 

R2 7 7 49 

R3 2 3 5 

R4 7 6 42 

R5 8 7 56 

R6 8 8 64 

R7 8 8 64 

R8 4 5 20 

R9 3 4 12 

R10 3 3 9 

R11 3 2 6 

R12 2 2 4 

R13 5 6 30 

R14 3 2 6 

 

Fig.6: Risk score 

 

Table 2 is the result of assessment of likehood and implact given 

by experts. Likehood represents an opportunity for risk. Impact 

shows the magnitude of the impact of these risks. The value of 

likehood and implact are used as the basis for determining risk 

scores. 

Figure 6 is the calculation result for each identified risk event 

type. Based on figure 5 can be known score for each type of risk 

event. The score value at each risk event shows the amount of 

risk. That is, the greater the value of risk scores, the greater the 

chances of risk and the impact caused.  

Fig.7: Priority risk 
 

Based on the risk scores of each identified risk event, risk 

prioritization is prepared (Figure 6). Priority risk indicates the 

type of risk that requires immediate and appropriate mitigation 

measures. The calculation results show that the risk event that 

requires correct mitigation action is R6 and R7. 
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5. Discussion 

In the context of food safety on the supply chain fish crackers 

there are 14 types of risk events that need attention. The highest 

risk event is the production environment (R6) and production 

equipment (R7). Therefore, SMEs actors need to pay attention to 

environmental factors and equipment. Therefore, to reduce the 

risks posed, it is necessary to immediately provide information 

to SMEs perpetrators about environmental management and 

maintenance of food production equipment. 

If the risk event is not immediately anticipated, the meal will be 

feared when disease happen caused by food (crackers). 

Vitalis[46] States that food-borne diseases are an emergency 

condition that affects the quality of human life, and affects eco-

nomically, because it encourages financing in terms of health 

and absenteeism at work or school. 

6. Conclusion 

Implementation of food safety system has an important 
role in keeping food safe for consumer consumption. This must 

be realized by SMEs actors, because now consumers 

increasingly concerned about food safety. Food safety systems 

in the food supply chain must be considered in all aspects of the 

business process, from sources (raw materials), processes, 

transportation and distribution systems. Every stage of the 

business process in the food supply chain has different types of 

risks and impacts on food safety. 

This study shows that there are six actors in fish chips cracker 

system, namely: farmers, fish distributor, crackers manufacture, 

distributor of cracker, wholesaler of saler and consumen. Every 

stage in the business process of fish krupuk supply chain has a 

different risk event. Overall there are 14 risk events in the 

supply chain of fish crackers in SMEs. Each risk event has a 

different risk score according to the expectedness and impact 

value. In this research, the highest risk score is shown in risk 

event production environment and production equipment. 

Furthermore, SMEs actors need to pay attention to managing the 

environment and maintaining the production equipment so as 

not to have a negative impact on food safety. 

This study is limited to risk assessment on food safety in fish 

supply chips. In this research has not been discussed about the 

preparation of mitigation strategies to avoid risk. Therefore, 

subsequent research is expected to be directed at the selection of 

mitigation strategies with various methods, eg with analytical 

hierarchy process (AHP), monte carlo, optimization etc. 
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