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Abstract: The Indonesian fishing industry developed by 1.4% in 2020, compared to the previous 
year, as shown by the existence of around 773 seafood factories. Such growth caused the emergence 
of different working conditions due to the use of complex machines. In 2019, the industrialization 
process generated an immense potential for accidents on occupational health as the mishaps 
increased from 60 to 270 cases. For this reason, this study aimed to identify the value and level of 
risk, using HIRARC (Hazard Identification Risk Assessment and Risk Control) following AS/NZS 
4360:2004 standards. The study was conducted at the fish meatball company located in East Java, 
for six months. The results showed that the company could manage the occupational health and 
safety, as indicated by the reduction of the levels of risk from acceptable (33.4%), priority 3 (14.3%), 
priority 2 risk (38.1%), priority 1 risk (9.5%), and very high risk (4.8%) to acceptable (76%) and 
priority 3 (24%). The risk assessment matrix had shifted from yellow (moderate) to green (low). 
Some recommendations implemented in the workplace included creating a safety organization, 
organizing training sessions among employees, fostering a safety culture, applying ergonomic 
principles, and controlling work hours. 
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Introduction 
 

Indonesia has an important position in the main economic activities of fisheries, with abundant marine wealth 

resulting in bountiful seafood industry development [1][2]. The growth in seafood production reached around 

7% per year, placing Indonesia as the largest producer in Southeast Asia [3]. The operation of about 773 or more 

seafood processing facilities showed a 1.4% increase in 2020, compared to the previous year[4]. Fish processing 

plants serve to prepare wild-caught or farmed seafood for final retail and consumption. They play a crucial role 

in preserving seafood, which are highly perishable; they help protect fish after harvest. On the other hand, the 

rapid development of the industry creates a diverse workplace and is also accompanied by greater risks and 

more diverse hazards due to increasingly complex machines and work equipment to support production. 

 

According to the International Labor Organization (ILO)’s data, in 2020, over 2.78 million people died from 

workplace-related accidents or diseases, equating to one death every fifteen seconds. Whereas the rate of fatal 

work injury per 100,000 full-time equivalent workers of fisheries, agriculture, and forestry industries reached 

the top 14 [5]. In Indonesia, the largest number of work-related accidents in the seafood manufacturing 

industries was found in East Java; 60 accidents occurred in 2016, increasing to 270 in 2019 [6][7]. Despite the 

dependence of the country on the seafood processing business, researchers and industry management have not 

significantly compromised and discussed the importance of occupational health and safety (OHS) to support the 

seafood processing industry's sustainability [8]. Studies of OHS in Indonesian fisheries only focused on the 

capture fisheries field regarding safety at small-scale fishing vessels [9], creating decent work for fishermen 

[10][11], ergonomic awareness among fishermen [12], safety of purse seine fishermen at the ocean fishing port 

(PPS) [13], and OHS risk assessment for informal jobs such as fishermen [14]. Whereas, the seafood manu-

facturing industries have not been widely revealed, even though [15] stated that certain hazards encompassing 

physical, biological, dropped objects, repetitive work injuries, exposure to chemicals, heat and cold, as well as 

confined space and noise are likely to occur during the production. 

 

OHS issues among seafood workers are more frequent because of the increased consumption and processing of 

seafood. [16] reported that workers who process fish are likelier to report OHS issues, such as injuries, skin and 
respiratory allergy symptoms, and other health issues. The increased levels of seafood production and 
processing also arise the use of hazardous materials, large machines, complex tools, and incompatible standard 
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operation procedures, despite the workers’ lack of skills and work training and nescience about new sources of 
hazards, that leads to the potential of work accidents [17][18]. These workplace health issues have caused 
afflicted workers to be more incapacitated and absent more frequently. 

 
The fish meatball company located in East Java that is classified as a semi-modern company since it combines 
human and machine powers. As a seafood processing plant, it must consider replacing any damage related to 
its operation and providing medical and maintenance costs. In fact, the company had not yet implemented an 

acceptable OHS program. Deaths, injuries, and diseases can be avoided with the help of OHS programs that 
proactively remove and regulate dangers by following certain standards[19]. Several standards governing risk-
management include Indonesian Government Regulation no. 12 of 2012, International Standardization 
Organization (ISO) 45001:2018 and Australian Standard/New Zealand Standard AS/NZS 4360. Safety studies 

can uncover stakeholders’ knowledge, attitudes, and behaviors, an understanding of which is critical for developing 
effective OHS interventions [20][21]. However, the literature shows limited data about research that revealed 

the risk assessment in fish meatball industries in Indonesia to explore views regarding safety conditions at the 
workplace, which can be a decisive factor in preventing fatalities, injuries, and illnesses. For this reason, this 

current study aimed to fill this gap by exploring, identifying, and analyzing hazards in the fish meatball company 
using AS/NZS 4360 standards, which provide general guidelines for risk management and can be widely applied 
in various activities, decision-making, and operations within companies. The standards have been commonly 
used in public, private, and people’s companies an even at group or individual levels. AS/NZS 4360 helps companies 

in terms of determining contexts, identifying hazards, carrying out risk assessments, and implementing risk 
control. As a result, the company became able to take precautionary measures against potential threats. The 
results of this study can also be used as a benchmark for further OHS studies of seafood industries in Indonesia. 
 

Methods 
 
This research was conducted at the fish meatball industry. The object of this study was the production area of 
surimi and fish meatballs. The researchers collected the data by way of literature studies and field surveys 

through interviews with company management and several employees for six months, from June to December 
2022. As many as 25 employees, one general manager, and one production department supervisor, were 
interviewed. The method used in this study was HIRARC (Hazard Identification, Risk Assessment and Risk 
Control) to identify the value and level of risk of potential hazards. The procedure included determining the 

characteristics of potential hazards and evaluating the impacts that may arise using a risk assessment matrix. 
Risk assessment was conducted according to the Australian Standard/New Zealand 4360:2004 Standards for 
Risk Management [22]. 

 

 

Table 1. Semi-quantitative factor risk analysis [22] 
Category Description Rating 

Consequences 

Catastrophe Mass death; permanent damage to the environment 100 

Disaster Death; permanent locational damage to the environment. 50 

Very Serious Permanent disability; temporary environmental damage 25 

Serious 
Serious effects on workers but not permanent; adverse environmental impact but 

not major 
15 

Important Requires medical assistance; exhaust emissions occur but do not cause damage 5 

Noticeable 
Minor injury or illness; minor loss of production; minor loss of equipment or 

machinery but no effect on production 
1 

Exposure 

Continuously > 1 per day 10 

Frequently > about 1 per day 6 

Occasionally > 1 per week/month 3 

Infrequent > 1 per month/year 2 

Rare Unpredicted 1 

Very Rare Very unpredicted 0.5 

Probability 

Almost certain The most likely occurrence 10 

Likely The chances of an accident are 50:50 6 

Unusual but Possible It's not common, but it might happen. 3 

Remotely Possible The probability of an accident occurring is very small. 1 

Conceivable There hasn't been an accident in years, but it might happen. 0.5 

Practically Impossible Very unlikely 0.1 
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The data obtained were analyzed with a predetermined analysis and then processed into informative and 

comprehensive data. Data processing was carried out using a semi-quantitative descriptive method. At the same 

time, the risk calculation was done based on William T. Fine's formula [23]. The value of risk was determined by 

the values of the impact (consequences), exposure, and likelihood (probability) as shown in Equation (1): 

 
𝑅𝑖𝑠𝑘 𝑆𝑐𝑜𝑟𝑒 = 𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒𝑠 𝑥 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑥 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 

 

The risk matrix was developed based on the level of impact (consequence), exposure, and likelihood (probability) 

of various possible risks, as seen in Table 1. 

 

The level of risk score is shown in Table 2. 

 

 
After the risk score of each threat was obtained, some recommendations were arranged by management to 

reduce the level of risk. The actions comprised prevention, detection, control, mitigation, and emergency response 

to oversee the hazards. Eventually, the basic and final of risk values can be plotted in the risk matrix using the 

Equation (2). 

 

𝑅𝑖𝑠𝑘 𝑀𝑎𝑡𝑟𝑖𝑥 𝑉𝑎𝑙𝑢𝑒 =
𝑇𝑜𝑡𝑎𝑙 𝑅𝑖𝑠𝑘 𝑉𝑎𝑙𝑢𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑎𝑢𝑠𝑒𝑠/𝑇ℎ𝑟𝑒𝑎𝑡𝑠
 

 
Results and Discussions 

 
Fish Meatball Production Process Flow 

 
Figure 1 illustrates the workflow for producing fish meatballs at the industry.  
 

 

Table 2. Level of risk 

Risk Level Degree Action Hierarchy of control 

350 Very High Stop the activity until the risk is reduced Engineering 

180 – 350 Priority 1 Requires immediate corrective action Administrative 

70 – 180 Substantial Requires corrective action Training 

20 – 70 
Priority 3 Requires attention and supervision Personal Protective 

Equipment (PPE) 

20 
Acceptable The intensity of activities that pose a risk is reduced 

to a minimum 
- 

 

 

Figure 1. Meatball production process flow 

(1) 

(2) 
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The surimi production process at industry commenced with raw materials loading from suppliers and was then 

followed by weighing I and washing in the column to clean the dirt on the fish’s body at 7°C. The clean fish were 

conveyed to the meat-bone separating machine to separate between the meat, skin, and bones prior to being 

washed at bleaching I with a salt and calcium chloride solution at 100°C in the first holding tank. Next, the fish 

meat was detached from the water at the rotary screen I and then forwarded to the second tank to be washed 

(bleaching II). The step was followed by the water separation process at the rotary screens II and III. Afterwards, 

the fish meat was pumped into the refining machine to separate the remaining fine thorns and scales. Then the 

screw press process was carried out to reduce the water content in the fish meat. Sugar and sodium 

tripolyphosphate (STTP) were poured and mixed evenly with meat. Then surimi was ready to be molded with 

a weight of 10 kg to be packaged using PP (polypropylene) plastic and frozen using a contact plate freezer 

machine. 

 

Meanwhile, the fish meatball production began with the preparation of raw materials utilizing surimi that had 

been thawed and cut into smaller pieces. This process also used cassava starch, STTP, isolated soy protein flour 

(ISP), palm oil, salt, sugar, flavoring, egg powder, and ice cubes. All ingredients were mixed gradually until they 

reached desired texture. The finished dough was then brought to the molding machine and the boiling processes, 

which consisted of 2 stages: the first boiling carried out for 15 minutes at 45°C - 50°C and the second one at a 

temperature of 95°C - 100°C for 20 minutes to elude the denaturation process and attain a perfect texture. At 

the next stage, the fish meatballs were cooled by soaking them in cold water and put them into a freezing 

machine, namely IQF (Individual Quick Frozen), at a temperature of -30°C. These frozen fish balls were 

packaged with a weight of 250 g and then eventually stored in cold storage at a temperature of -25°C. 

 

Risk Calculation 
 

The risk assessment was conducted by recording the risks of hazards that occurred during the production 

process through direct interviews with employees and observations in the plant. The calculation involved two 

types of risk: basic and existing. In this term, the former refers to the risk that already existed in the workplace, 

while the latter means that occurring after the application of preventive and control measures in the fish meatball 

production. The results of the risk assessment at the company can be seen in Table 3. 

 
A risk assessment was conducted to investigate the efficiency of risk control in the workplace. As shown in Table 
3, risk reduction outcomes were produced by subtracting the basic risk value from the existing risk value and 
then multiplying the results by 100%. Risk reduction means the percentage of risk that a company can diminish 
through implementing risk management [24]. Overall, 21 types of risks have been found that potentially induce 
accidents in OHS of fish meatball production. Meanwhile, the distribution of both basic and existing risks can 
be seen in Figure 2. 
 

 

 
Figure 2. Basic and existing risk values 

Acceptable Priority 3 Substantial Priority 1 Very High

Basic Risk 7 3 8 2 1

Existing Risk 16 5 0 0 0
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The basic risk calculation showed the following results: acceptable (33.4%), priority 3 (14.3%), priority 2 risk 
(38.1%), priority 1 risk (9.5%), and very high risk (4.8%). After risk control was implemented in the company, as 
shown in Table 3, there was a significant decrease in the existing risk, namely 16 acceptable (76%) and five 
priority 3 (24%) risks. The elimination was conducted based on the actions shown in Table 4. 

Table 3. Level of risk in the fish meatball industry 

No Process 
Causes/ 

threats 
Consequences 

Basic risk 

value 

Risk 

value 

Risk  

level 

Existing risk 

value 

Risk 

value 

Risk  

level 

Risk 

reduction 

(%) 

C E P   C E P    

1. Surimi 

production 

process 

Slips, trips, 

and falls 

Sprain; 

dislocation 

1 6 6 36.0 Acceptable 1 2 3 6.0 Acceptable 83.3 

Electricity Injury; death 50 1 1 50.0 Priority 3 15 0.5 0.5 3.8 Acceptable 92.5 

Struck down 

by 

deadweight 

(Dropped 

object) 

Minor/severe 

finger injury 

15 3 3 135.0 Substantial 5 3 3 45.0 Priority 3 66.7 

Punctured 

by fishbone/ 

spine 

Injury/infection 15 6 10 900.0 Very High 1 6 10 60.0 Priority 3 93.3 

Sharp tools 

cut 

Minor/severe 

fingers 

25 1 3 75.0 Substantial 5 1 1 5.0 Acceptable 93.3 

Sprained on 

the hand 

Minor injury 1 3 6 18.0 Acceptable 1 3 3 9.0 Acceptable 50.0 

Minor hand 

injury 

Minor injury 1 10 10 100.0 Substantial 1 3 10 30.0 Priority 3 70.0 

2. Fish meat 

dough 

process 

Slips, trips, 

and falls 

Sprain, dislocate 1 3 3 9.0 Acceptable 1 1 3 3.0 Acceptable 66.7 

Sharp tools 

cut 

Minor/severe 

finger injury 

25 1 3 75.0 Substantial 5 1 1 5.0 Acceptable 93.3 

Noise Hearing 

disorders 

25 1 6 150.0 Substantial 1 1 6 6.0 Acceptable 96.0 

3. Fish ball 

production 

process 

Exposed to 

hot water 

Minor/severe 

injury 

5 6 6 180.0 Substantial 1 6 10 60.0 Priority 3 66.7 

Struck down 

by 

deadweight 

(Dropped 

object) 

Minor/severe 

injury 

1 3 1 3.0 Acceptable 1 3 1 3.0 Acceptable 0.0 

Slips, trips, 

and falls 

Sprain; 

dislocation 

1 3 3 9.0 Acceptable 1 3 3 9.0 Acceptable 0.0 

Hot 

surface/heat 

stress/hot 

room 

temperature 

Burnt/dehydra-

tion 

5 6 10 300.0 Priority 1 1 6 6 36.0 Priority 3 88.0 

Insufficient 

lighting 

Eye discomfort 

(burning, etc.) 

and headaches 

1 2 3 6.0 Acceptable 1 2 3 6.0 Acceptable 0 

Noise Hearing 

disorders 

15 1 6 90.0 Substantial 1 1 6 6.0 Acceptable 93.3 

4. Fish 

meatball 

packaging 

Sitting too 

much 

Back pain 15 2 10 300.0 Priority 1 1 2 6 12.0 Acceptable 96.0 

Stuck in the 

vacuum 

sealer 

Minor injury 5 3 6 90.0 Substantial 1 1 6 6.0 Acceptable 93.3 

Struck down 

by 

deadweight 

(Dropped 

object) 

Minor/severe 

injury 

5 2 6 60.0 Priority 3 1 2 6 12.0 Acceptable 80.0 

Insufficient 

lighting 

Eye discomfort 

(burning, etc.) 

and headaches 

1 2 3 6.0 Acceptable 1 2 3 6.0 Acceptable 0.0 

Boredom Lack of 

concentration, 

leading to injury 

1 3 10 30.0 Priority 3 1 1 10 10.0 Acceptable 66.7 
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Table 4. Occupational accidents hazard in fish meatball industry 
Causes/threats Prevention Potential consequences Detection Control Mitigation Emergency response 

Slips, trips, and 
falls 

Proper making and signage** (√) 
Sufficient level of lighting* (√) 
Non-slip surfaces** (√) 
Personnel protective equipment (PPE)* (√) 
Proper location design* 
HSE awareness (e.g., health monitoring, etc.)* (√) 
Specialized inspection personnel** 
Trained and competent personnel* (√) 
Performing routine inspection and maintenance* (√) 
Designed and scripted in the proper language** (√) 
Strategic and eye-catching location and design** (√) 
Material selection and applications** 
Good housekeeping** (√) 
Proper QA/QC* (√) 
Budget for purchasing PPE** 
Workshop training and awareness program* (√) 
Routine socialization** (√) 
Providing campaign signage/poster** (√) 
HSE induction** 
Modifying, if necessary** 

Personnel serious 
injuries/fatalities 
Reputation loss 

CCTV* (√). Cleaning 
equipment* (√) 
Spill and drainage 
system* (√) 

Signage of spills and 
wet areas**  
(√) 

Emergency response*(√) 
First Aid Tool* (√) 
Insurance* (√) 
Social media policy** (√) 
Public communication 
officer** (√) 

Electricity Material selection* (√) 
Design and specifications, codes, and standards* (√) 
Independent review and verification of the design* (√) 
Maintenance and inspection* (√) 
Maintenance procedure* (√) 
Specialized inspection personnel** 
Trained and competent personnel* (√) 
Proper QA/QC* (√) 
Budget for purchasing PPE** 
Workshop training and awareness program* (√) 
Routine socialization** (√) 
Providing campaign signage/poster** (√) 
HSE induction** 

Personnel serious 
injuries/fatalities 
Production loss 
Reputation loss 

Active and 
passive 
firefighting** 
CCTV* (√) 
Neat cabling 
system** (√) 
System design 
coverage** 

Emergency 
Shutdown System 
(ESD)** 
Certified Electrical 
Equipment* (√) 

Fire Extinguisher* 
(√) 

Escape and Evacuation 
Routes* (√) 
Muster Area* (√) 
General Alarm* (√) 
Fire Blanket** 
Emergency Response* 
(√) 
First Aid Tool* (√) 
Insurance* (√) 

Struck down by 
deadweight 
(Dropped object) 

Proper making and signage** (√) 
Providing adequate barriers** 
Using proper PPE** (√) 
Quality PPE** 
Selection and application of proper PPE** (√) 
Budget for purchasing PPE** 
Performing routine inspection and maintenance* (√) 
Manual handling procedures** (√) 
Designed and scripted in the proper language** (√) 
Strategic and eye-catching location and design** (√) 
Workshop training and awareness program 
Routine socialization* (√) 
Providing campaign, signage/poster** (√) 
HSE awareness (e.g., health monitoring, etc.)* (√) 

Personnel serious injuries/ 
fatalities 
 

CCTV* (√). 
System design 
coverage** 

Equipment 
orientation location 
and equipment 
geometry where 
possible** (√) 
Certified 
equipment** (√) 

Signage of heavy 
and sharp 
materials** (√) 
SOP of the process** 
(√) 

Emergency Response* 
(√) 
First Aid Tool* (√) 
Routine socialisation* (√) 
Insurance* (√) 
Social media policy** (√) 
Public communication 
officer** (√) 

Punctured by fish 
bone/spine. 
Sharp tools cut 
Sprained on the 
hand 
Minor hand injury 

Noise Personnel protective equipment (PPE)* (√) 
Selection and application of proper PPE** (√) 
Quality PPE** 
Proper making and signage** (√) 
Workshop training and awareness program* (√) 
Routine socialization** (√) 
Providing campaign signage/poster** (√) 

Personnel serious injuries/ 
fatalities 
Reputation loss 

Noise 
detector**. 
System design 
coverage** 

Certified 
equipment* (√) 

Noise enclosures and 
walls* (√) 

Emergency Response* 
(√) 
First Aid Tool* (√) 
Routine socialisation* (√) 
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Causes/threats Prevention Potential consequences Detection Control Mitigation Emergency response 
HSE awareness (e.g., health monitoring, etc.)* (√) 

Exposed to hot 
water 

Proper making and signage** (√) 
Using proper PPE (√)** 
Quality PPE** 
Selection and application of proper PPE** (√) 
Budget for purchasing PPE** 
Performing routine inspection and maintenance* (√) 
Manual handling procedures** (√) 
Workshop training and awareness program* (√) 
Routine socialization** (√) 
Providing campaign signage/poster** (√) 
HSE awareness (e.g., health monitoring, etc.)* (√) 

Personnel serious injuries/ 
fatalities 

Insulate hot 
surface* (√) 
Active and 
passive 
firefighting** 
CCTV* (√) 
System design 
coverage** 

Emergency 
Shutdown System 
(ESD)** 
Certified 
equipment* (√) 

Fire Extinguisher* 
(√) 
Dry Chemical Fire 
Extinguisher** 
First Aid Tool* (√) 

General Alarm* (√) 
Fire Blanket** 
Emergency response* (√) 
Routine socialisation* (√) 
Insurance* (√) 

Hot surface/ heat 
stress/ hot room 
temperature 

Proper making and signage** (√) 
** (√) 
Designed with protection cage for equipment and 
piping at high temperature** 
Perform campaign posters in the workplace** (√) 
Designed and scripted in the proper language** (√) 
Proper and good planning** 
Time management/working hours restrictions** (√) 
Strategic and eye-catching location and design** (√) 
Sufficient amount and competency of workers** 
Company general rules* (√) 

Personnel serious 
injuries/fatalities 
Production loss 
Reputation loss 

Active and 
passive 
firefighting** 
CCTV* (√) 
System design 
coverage** 

Emergency 
Shutdown System 
(ESD)** 

Fire Extinguisher* 
(√). 
Dry Chemical Fire 
Extinguisher**. 
First Aid Tool* (√). 

Escape and Evacuation 
Routes* (√) 
Muster Area* (√) 
General Alarm* (√) 
Fire Blanket** 
Emergency response* (√) 
Routine socialisation* (√) 
Insurance* (√) 
Social media policy** (√) 
Public communication 
officer** (√) 

Stuck in the 
vacuum sealer 

Personnel protective equipment (PPE)* (√) 
Selection and application of proper PPE** (√) 
Quality PPE** 
Proper making and signage** (√) 
Workshop training and awareness program* (√) 
Routine socialization** (√) 
Providing campaign signage/poster** (√) 
HSE awareness (e.g. health monitoring, etc.)* (√) 

Personnel serious 
injuries/fatalities 

CCTV* (√) Certified 
equipment* (√) 

First Aid Tool* (√) 
SOP of the process** 
(√) 

Emergency response* (√) 
Routine socialisation* (√) 
Insurance* (√) 
Social media policy** (√) 
Public communication 
officer** (√) 

Insufficient 
lighting 

Designing sufficient lighting* (√) 
Proper and good planning* (√) 
Sufficient level of lighting* (√) 
Performing routine inspection and maintenance* (√) 
Designed and scripted in the proper language** (√) 
Routine socialisation** (√) 
Providing campaign signage/poster** (√) 
Modifying, if necessary** 

Personnel serious injuries/ 
fatalities 

Active and 
passive 
firefighting** 
CCTV* (√) 
System design 
coverage** 

Certified 
equipment* (√) 

Fire Extinguisher* 
(√) 
Dry Chemical Fire 
Extinguisher** 
First Aid Tool* (√) 

Escape and Evacuation 
Routes* (√) 
Muster Area* (√) 
General Alarm*(√) 
Fire Blanket** 
Emergency response* (√) 
Routine socialisation* (√) 
Insurance* (√) 

Sitting too much Independent review and verification of the design* (√) 
Human factors engineering (HFE)** 
Operating and maintenance procedures* (√) 
Review, audit, and update** 
Fatigue and stress checks (e.g., thermal growth)** 
Maintenance and inspection* (√) 
Maintenance procedure* (√) 
Specialized inspection personnel** 
Trained and competent personnel* (√) 
Ergonomic principles** 
Standard working hours* (√) 

Personnel serious injuries/ 
fatalities 

CCTV* (√).  
System design 
coverage** 

Certified 
equipment*(√) 

SOP of the process** 
(√) 

Emergency response* (√) 
Routine socialisation* (√) 
Insurance* (√) 
Social media policy** (√) 
Public communication 
officer** (√) 

Fatigue/ boredom 

Notes: 
* Actions that already existed in the company and were improved during the study 
** Actions that were added/installed during the safety study 
(√) Actions that were undertaken in the company 
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Table 4.  reported that the OHS analysis in the fish meatball industry showed 14 threats that appeared during 
the surimi and fish meatball productions. However, the company focused more on the emergency response than 
on the prevention, control, and mitigation factors. Therefore, hazards were likely to happen during the production 
process. After the risk assessment, as shown in Table 3 and Table 4. , the company listed several aspects that 
comply with the factory to be used as guidelines at the workplace to eliminate hazards. The company, for some 
reasons, did not incorporate all of the recommendations but it still worked on enhancing the quality of OHS in 
the workplace for a long period by establishing a safety organization with trained and skillful personnel [25][27] 
who served as role models for employees, and provided them with guidance and social cues when determining 
what to value and prioritize. 
 

Secondly, the company managed to hold training and knowledge sharing among workers periodically since it 
could boost safety in the workplace. Indeed, offering practical training has advantages [28]. It has been 
evidenced that higher learner-engagement techniques (such as behavioral modeling, simulation, and hands-on 
training) are more effective at improving safety knowledge and performance than low-engagement techniques 
are (e.g., lectures, video, and pamphlets) [29].  
 
Managers should ensure that staff members can speak up anytime with questions, concerns, and feedback 
beyond the scheduled training sessions. Workers’ compensation claims for injuries and disability can be signi-
ficantly decreased by training the workers, to (1) improve the company’s responses to workers' concerns, including 
early mentions of discomfort, and (2) communicating proactively with them since there is still a lack of safety 
organization in the company. 
 
Thirdly, the company increased safety culture, by which the OHS outcomes may be predicted in part. A study 
reported that safety culture is significantly connected with employees' safety awareness, performance, and 
results in different industries [30][31][32]. A fair culture where managers do not punish employee faults or 
occurrences to “obscure systemic weaknesses and to blame one of the victims” is one of the positive organizational 
features that firm leadership and managers can cultivate over time.  
 
Afterwards, the principles of ergonomics are thus a further crucial consideration to be concerned. Managers 
should put all the components of efficient ergonomic programs into practice to reduce musculoskeletal injuries 
and diseases. Participatory ergonomic solutions involve getting employees involved in problem-solving and 
giving the background and technical information that are needed to comprehend ergonomic principles and the 
authority to change the work processes [33]. In Table 3 and Table 4. , most of the hazards are associated with 
ergonomic mistakes, contributing to muscle strain, muscle imbalances, and fatigue. Many muscle strains result 
from performing the same motion repeatedly, which can cause repetitive stress injuries commonly occurring at 
workplaces [34]. 
 
Lastly, managing work hours is also necessary. [35][36][37] reported that the risks to OHS and productivity 
increase by long hours and shift work. Workers’ physiological performance deteriorates with very long shifts; 
When 12-hour shifts are combined with more than 40 hours of labor a week, they can suffer from higher injury 
and sickness rates. Companies should therefore establish methods for managing tiredness risk. Managers 
should consider that the average person needs 8 hours of sleep per night to stay alert. Because of this, non-work 
time should be more than 8 hours to give workers a “real sleep opportunity” after attending to essential personal 
needs like eating and maintaining personal hygiene. Allowing workers to participate in creating their schedules 
is one strategy for lowering hazards associated with weariness, in addition to offering regular and suitable 
breaks [38].  
 
In general, the risk matrix between basic and existing risks after the company performing risk control can be 
seen in Table 5. 
 

 

Table 5. Risk matrix 

Risk 

Severity 

1 2 3 4 5 

Not significant Low Moderate High Extreme 

P
ro

b
a
b

il
it

y
 Almost certain      

Likely      

Possible      

Unlikely **16  *125   

Rare      

Note: 

*Basic Risk; **Existing Risk 

Low Moderate High Extreme 
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In the risk assessment matrix, the calculation was conducted based on Equation 2 where the basic risk occupied 

a yellow color, showing hazards rarely occurred (unlikely) with a moderate level of impact, requiring further 

control measures. Meanwhile, the existing risk was placed in green color, indicating that hazards often occurred 

(possible) with an insignificant level requiring solely control with routine procedures to prevent hazard risks 

[39][40]. In general, there was a change in the color level the company has taken preventive and supervisory 

measures. However, this only decrease the impact, not the possibility of occurrence, of hazards. Hazards remain 

occurring but rarely. 

 

Conclusion 

 
The HIRARC indicated 21 hazards in the fish meatball company based on AS/NZS 4360 standards. The basic 

risk was successfully reduced from acceptable (33.4%), priority 3 (14.3%), priority 2 risk (38.1%), priority 1 risk 

(9.5%), and very high risk (4.8%) to be the existing risk, with 16 acceptable (76%) and five priority 3 (24%) risks. 

The risk zone color also showed a reduction, from yellow to green. Some recommendations were applied to cover 

not only an emergency response but also prevention, detection, control, and mitigation measures, such as 

installing proper making signage, holding routine socializations, installing CCTV, creating SOP, providing 

sufficient fire extinguishers, etc. This finding showed that AS/NZS 4360 standards could be used to perform risk 

management in the seafood industries. Nevertheless, the industry must still set up a safety organization, 

perform training sessions and knowledge sharing among employees, practice a safety culture, apply ergonomic 

principles, and manage work hours. The researchers recommend that further studies monitor the recommendations 

until the company implements all the aspects. Similar studies in other fish meatball industries shall also be 

investigated to collect more thorough and extensive risk data regarding OHS. 

 

Acknowledgment 

 
The authors would like to thank the Ministry of Marine Affairs and Fisheries of Indonesia for providing financial 

assistance for this research and Rosa Hendri Gunawan, who helped conduct the survey and observation in the 

industry. 

 

References 

 
[1]. M. Firdaus, and R. Rahadian, “Peran sektor perikanan pada wilayah pesisir perbatasan Kalimantan 

Barat,” Jurnal Sosial Ekonomi Kelautan dan Perikanan, vol. 13, no. 1, pp. 15, Nov. 2018, doi: 

10.15578/jsekp.v13i1.6843. 
[2]. A. Fauzi, Ekonomi Perikanan, Jakarta: Gramedia Pustaka Utama, 2010. 

[3]. I. Laloma, H. Poli, and F. O. P. S. Siregar, “Sentra produksi perikanan di Salibabu (penerapan revolusi 

biru dalam arsitektur),” Jurnal Arsitektur Daseng, vol. 3, no. 1, 2014. 

[4]. Badan Pusat Statistik, “Statistical Yearbook of Indonesia,” Jakarta, 2020. 

[5]. U.S Bureau of Labor, “National Census of Fatal Injuries in 2021,” 2021. 

[6]. Badan Pusat Statistik, “Statistical Yearbook of Indonesia,” Jakarta, 2019. 

[7]. J. A. P. Aji, “Perancangan Sentra Produksi Olahan Perikanan di Kabupaten Sidoarjo,” Surabaya: 

Universitas 17 Agustus 1945, 2018. 

[8]. L. Syron, V. Bovbjerg, C. Mendez-Luck, and L. Kincl, “Safety and health programs in Alaska’s Seafood 

processing industry: Interviews with safety and health managers,” Journal of Agromedicine, vol. 24, no. 

4, pp. 449–461, Oct. 2019, doi: 10.1080/1059924X.2019.1639578. 

[9]. M. Mujahid, B. H. Iskandar, F. Purwangka, and R. I. Wahju, “Occupational Health and Safety (OHS) 

small fishing vessels at Jayanti Fishing Port Indonesia,” World Journal of Advanced Research and 

Reviews, vol. 16, no. 3, pp. 364–370, Dec. 2022, doi: 10.30574/wjarr.2022.16.3.1334. 

[10]. ILO, “Focuses on Coordinated Efforts in Realizing Decent Work in Indonesia’s Fishing Industry, 2022,” 

Mar. 20, 2022. 

[11]. ILO, “Enhancing Social Dialogues for Decent Working Conditions in Indonesia’s Fishing Industry, 2022,” 

Mar. 20, 2022. 

[12]. Q. Sholihah, A. S. Hanafi, A. A. Bachri, and R. Fauzia, “Ergonomics awareness as efforts to increase 

knowledge and prevention of musculoskeletal disorders on fishermen,” Aquatic Procedia, vol. 7, pp. 187–

194, Aug. 2016, doi: 10.1016/j.aqpro.2016.07.026. 

[13]. D. Rianjuanda, M. A. Chaliluddin, R. Rinaldi, K. Melanie, and R. M. Aprilla, “The occupational safety 

study of purse seine fishermen at the Ocean Fishing Port (PPS) of Kutaraja, Banda Aceh, Indonesia,” 



Dewi./ Occupational Health and Safety Risk Analysis using AS/NZS Standards / JTI, Vol. 25, No. 1., June 2023, pp.31-42 

40 

IOP Conference Series: Earth and Environmental Science, vol. 348, no. 1, p. 012121, Nov. 2019, doi: 

10.1088/1755-1315/348/1/012121. 

[14]. A. F. Rahmadini, D. Andarini, A. Camelia, N. Ermi, and M. Lestari, “Occupational health and safety 

risk assessment on informal workers in Ogan Ilir, South Sumatra,” The Indonesian Journal of 

Occupational Safety and Health, vol. 10, no. 3, pp. 412, Nov. 2021, doi: 10.20473/ijosh.v10i3.2021.412-419. 

[15]. World Bank Group, “Environmental, Health, and Safety Guidelines for Fish Processing,” 2007. 

[16]. S. Shaikh, A. Pagarkar, V. Aware, and G. Kulkarni, “Occupational health hazards in seafood industries,” 

in Proceedings of 2nd National Conference on Recent Advances in Science and Technology, India, 2016, 

pp. 470–473. 

[17]. M. Bayram, “Safety training and competence, employee participation and involvement, employee 

satisfaction, and safety performance: An empirical study on occupational health and safety management 

system implementing manufacturing firms,” Alphanumeric Journal, pp. 301–318, Dec. 2019, doi: 

10.17093/alphanumeric.555154. 

[18]. A. F. Noufal, D. Wijayanto, and I. Setiyanto, “Analisis kelayakan usaha docking kapal perikanan UD 

harapan di Desa Gempolsewu, Kabupaten Kendal,” Journal of Fisheries Resources Utilization 

Management and Technology, vol. 8, no. 3, pp. 19–27, 2019. 

[19]. United States Department of Labor, “Occupational Safety and Health Administration,” Dec. 12, 2022. 

[20]. L. M. Goldenhar, A. D. LaMontagne, T. Katz, C. Heaney, and P. Landsbergis, “The intervention research 

process in occupational safety and health: An overview from the national occupational research agenda 

intervention effectiveness research team,” Journal of Occupational and Environmental Medicine, vol. 

43, no. 7, pp. 616–622, Jul. 2001, doi: 10.1097/00043764-200107000-00008. 

[21]. B. Wibowo, and B. Hartono, “Integrating human behavior and safety measure into evacuation route 

planning in a volcanic crisis,” Jurnal Teknik Industri: Jurnal Keilmuan dan Aplikasi Teknik 

Industri, vol. 22, no. 2, pp. 103–110, Dec. 2020, doi: 10.9744/jti.22.2.103-110. 

[22]. Standards Australia International Ltd and Standards New Zealand, “AS/NZS Risk Management 4360. 

2004,” 2004. 

[23]. A. J. Carpio-de los Pinos, and M. de las N. González-García, “Development of the protocol of the 

occupational risk assessment method for construction works: Level of preventive action,” International 

Journal of Environmental Research and Public Health, vol. 17, no. 17, p. 6369, Sep. 2020, doi: 

10.3390/ijerph17176369. 

[24]. C. F. Oduoza, “Framework for sustainable risk management in the manufacturing sector,” Procedia 

Manufacturing, vol. 51, pp. 1290–1297, 2020, doi: 10.1016/j.promfg.2020.10.180. 

[25]. K. J. Nielsen, “Improving safety culture through the health and safety organization: A case study,” 

Journal of Safety Research, vol. 48, pp. 7–17, Feb. 2014, doi: 10.1016/j.jsr.2013.10.003. 

[26]. F. H. B. M. Taufek, Z. B. Zulkifle, and S. Z. B. A. Kadir, “Safety and health practices and injury 

management in manufacturing industry,” Procedia Economics and Finance, vol. 35, pp. 705–712, 2016, 

doi: 10.1016/S2212-5671(16)00088-5. 

[27]. E. Beck-Krala, and K. Klimkiewicz, “Occupational safety and health as an element of a complex 

compensation system evaluation within an organization,” International Journal of Occupational Safety 

and Ergonomics, vol. 22, no. 4, pp. 523–531, Oct. 2016, doi: 10.1080/10803548.2016.1183338. 

[28]. T. Casey, N. Turner, X. Hu, and K. Bancroft, “Making safety training stickier: A richer model of safety 

training engagement and transfer,” Journal of Safety Research, vol. 78, pp. 303–313, Sep. 2021, doi: 

10.1016/j.jsr.2021.06.004. 

[29]. M. J. Burke, S. A. Sarpy, K. Smith-Crowe, S. Chan-Serafin, R. O. Salvador, and G. Islam, “Relative 

effectiveness of worker safety and health training methods,” American Journal of Public Health, vol. 96, 

no. 2, pp. 315–324, Feb. 2006, doi: 10.2105/AJPH.2004.059840. 

[30]. M. S. Christian, J. C. Bradley, J. C. Wallace, and M. J. Burke, “Workplace safety: A meta-analysis of the 

roles of person and situation factors.,” Journal of Applied Psychology, vol. 94, no. 5, pp. 1103–1127, 2009, 

doi: 10.1037/a0016172. 

[31]. D. Tengilimoglu, E. Celik, and A. Guzel, “The effect of safety culture on safety performance: Intermediary 

role of job satisfaction,” British Journal of Economics, Management & Trade, vol. 15, no. 3, pp. 1–12, 

Jan. 2016, doi: 10.9734/BJEMT/2016/29975. 

[32]. L. Asamani, “Promote safety culture and enhance safety performance through safety behaviour,” European 

Journal of Business and Management Research, vol. 5, no. 4, Jul. 2020, doi: 10.24018/ejbmr.2020.5.4.405. 

[33]. V. Suresh, A. S. Ranka, D. Matkar, and A. T. Mathew, “Ergonomic study of manual work of a workplace: 

A case study,” Ergonomics for Imporved Productivity, 2021, pp. 971–979. doi: 10.1007/978-981-15-9054-

2_113. 



Dewi./ Occupational Health and Safety Risk Analysis using AS/NZS Standards / JTI, Vol. 25, No. 1., June 2023, pp.31-42 

41 

[34]. L. F. Cantley et al., “Effect of systematic ergonomic hazard identification and control implementation on 

musculoskeletal disorder and injury risk,” Scandivanian Journal of Work, Environment and Health, vol. 

40, no. 1, pp. 57–65, Jan. 2014, doi: 10.5271/sjweh.3394. 

[35]. C. C. Caruso, E. M. Hithcock, R. B. Dick, J. M. Russo, and J. M. Schmit, “Overtime and Extended Work 

Shifts: Recent Findings on Illnesses, Injuries, and Health Behaviors,” Cincinnati: National Institute for 

Occupational Safety and Health (NIOSH), 2004. 

[36]. M. White, S. Hill, P. McGovern, C. Mills, and D. Smeaton, “‘High-performance’ management practices, 

working hours and work-life balance,” British Journal of Industrial Relations, vol. 41, no. 2, pp. 175–

195, Jun. 2003, doi: 10.1111/1467-8543.00268. 

[37]. E. Okazaki, D. Nishi, R. Susukida, A. Inoue, A. Shimazu, and A. Tsutsumi, “Association between 

working hours, work engagement, and work productivity in employees: A cross-sectional study of the 

Japanese study of health, occupation, and psychosocial factors relates equity,” Journal of Occupational 

Health, vol. 61, no. 2, pp. 182–188, Mar. 2019, doi: 10.1002/1348-9585.12023. 

[38]. S. E. Lerman et al., “Fatigue risk management in the workplace,” Journal of Occupational and 

Environmental Medicine, vol. 54, no. 2, pp. 231–258, Feb. 2012, doi: 10.1097/JOM.0b013e318247a3b0. 

[39]. H. Sutherland, G. Recchia, S. Dryhurst, and A. L. J. Freeman, “How people understand risk matrices, and 

how matrix design can improve their use: Findings from randomized controlled studies,” Risk Analysis, 

vol. 42, no. 5, pp. 1023–1041, May 2022, doi: 10.1111/risa.13822. 

[40]. R. C. Jensen, R. L. Bird, and B. W. Nichols, “Risk assessment matrices for workplace hazards: Design 

for usability,” International Journal of Environmental Research and Public Health, vol. 19, no. 5, p. 2763, 

Feb. 2022, doi: 10.3390/ijerph19052763. 

  


