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ABSTRACT 

There were 17,768 cases of fires in Indonesia in 2021, with 5,274 issues of which were caused by short-circuit 
electricity. In early January 2022, a fire occurred in the most prominent traditional shopping center in Kudus 
caused by a circuit of currents. This study aims to identify risks, compile risk ratings, and control strategies to 
minimize fire risk—methods of retrieving data with observation and interviews using hazard identification 
and risk assessment checklist sheets. At the same time, the assessment method uses a risk assessment matrix. 
The results of observation obtained the source of danger comes from the condition of the building facilities and 
the process of activities carried out. At the same time, the results of the classification of risks obtained nine 
risks that can be the cause of fire in the traditional shopping center of Jetak Village and divided into 3 levels, 
namely very high-risk level, high risk, and moderate risk. Dominant risks can occur, such as the short circuit 
of electric current due to cable use, cable conditions, placement of electrical panels in dangerous locations, and 
excessive use of outlets. Mitigation measures that can be used are risk reduction by moving panel locations, 
using standard cables, applying the 5R rule, and providing signs of danger at the source of existing hazards. 
From these results, efforts are needed to prevent fire management, namely the provision of building safety 
facilities such as evacuation routes, gathering points, and the condition of Light Fire Extinguishers. 
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INTRODUCTION 

The application of safety is the primary 

concern and is very serious in all industrial 

sectors, both formal and non-formal. Every 

industrial sector has potential hazards or 

hazards arising from every production 

process. According to OHSAS, Hazard is a 

source of danger, situation, or activity that can 

cause injury (work accident) or work-related 

illness (PAK). Hazards can pose various kinds 

of risks (OHSAS, 2007). Fire is an unwanted 

event because it can result in material and 

moral losses. When a fire occurs, a fire occurs 

as a reaction to a chain process between 

combustible materials (fuel), oxygen, and heat 

(heat), often called the fire triangle. The 

                                                         
 Correspondence Address 
E-mail: poltekun.novistyaningsih@gmail.com 

oxidation processes continue until one of the 

fire-forming elements ends. To prevent a fire 

from occurring, one of these components must 

be avoided/disconnected (Ahmad, 2019). 

Throughout 2021, there were 17,768 cases of 

fires occurring in Indonesia, with 5,274 points 

of which were caused by electrical short 

circuits (Anonim, 2022). In early January 2022, 

a fire happened at the most significant 

traditional shopping center in Kudus caused 

by an electric short circuit (Habeeb et al., 2022). 

This shows that fires can potentially occur in 

any sector with various impacts. 

Based on a preliminary survey 

conducted at the Jetak Village traditional 

shopping center, the building consists of 1 
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floor that provides or sells various basic and 

consumer needs. Facilities have the potential 

for fires caused by the danger of electrical 

currents, wiring that is not neatly arranged, 

the use of LPG gas, throwing cigarette butts 

carelessly, and using overloaded sockets 

(Daniel Podgorski, 2015). In addition, there are 

flammable materials such as clothes, plastic, 

electronic goods, and goods made of wood 

that support the chemical process of a fire. 

Jetak Village's traditional shopping centers 

have not yet implemented Building Fire 

Management (MKG), such as the 

unavailability of evacuation routes, assembly 

points, and the provision of Light Fire 

Extinguisher (APAR) facilities which are still 

lacking (Degreve & Berghmans, 2012). 

This condition is not following the 

implementation of APAR based on 

Permenakertrans No. Per-04/Men/1980 

Concerning Requirements for Installation and 

Maintenance of Light Fire Extinguishers and 

PU Regulation No. 26 of 2008 concerning 

Technical Requirements for Fire Protection 

Systems in Buildings and the Environment. 

APAR conditions that need to follow the 

standards will affect APAR's ability, 

convenience, and readiness to prevent the fire 

from becoming large so that it can cause a 

large fire (Purnamasari, 2018). 

Management of fire prevention and 

control plays an essential role in eliminating 

the risk of fire and controlling losses caused by 

fire incidents. The elements of fire safety 

management can be assessed from the 

achievement of OHSAS 18001 and the extent 

to which the implementation of fire safety 

management can run efficiently and 

effectively. Based on the results of research 

conducted by Anwar Ahmad (2013) 

concerning the Effect of Fire Safety 

Management on Building Reliability in 

Anticipating Fire Hazards in Flats Buildings in 

Makassar, namely the calculated value of 

implementing fire safety management is only 

around 15.45%, including one of them is the 

training system by 14.35% (Liu, Dou, & Meng, 

2021).  

While the results of research by 

Kerzner, (2013) a shopping center or mall has 

the potential for fires caused by short circuits, 

air conditioners, generators, televisions, 

stoves, water heaters, LPG gas explosions, and 

flammable items such as spring beds, sofas, 

electronic goods and items made of wood, so 

it is necessary to form a fire management team 

consisting of the person in charge of the 

MKG/representative, the fire fighting team, 

the evacuation team, the technician team, and 

the security team. This is following the Decree 

of the Minister of Manpower No. 

Kep.186/MEN/1999 states that fire fighting 

teams are determined for workplaces with a 

risk level of only mild and moderate fires I, 

which employs a workforce of 300 people or 

more, or each workplace with moderate II, 

medium III, and severe fire risk levels (Habeeb 

et al., 2022). 

Meanwhile, the management staff for 

the Jetak Village traditional shopping center 

still needs to identify and develop a strategy to 

manage risks, especially fires. One of the 

factors is the need for more understanding of 

the benefits of risk management. Thus, the 

limitations for implementing fire safety 

management revolve around building 

reliability, identifying rank risks, and 

strategies to prevent fires at the Jetak Market.  

LITERATURE REVIEW 

Risk management applies general 

management related to various activities that 

can cause risk. Kucuk Yilmaz, A. (2019) 

describe that risk management must also 

manage the overall risks of the 
organization. Risk management is identifying, 

measuring, and ensuring risks in developing 

strategies to manage these risks (Kerzner, 

2013). In this case, risk management will 

involve processes, methods, and techniques 

that help determine the probability and 

consequences of a hazard (Robert et al. 2014). 

In implementing risk management, 

several steps need to be carried out. This is 

intended so that the risk management process 

can run properly and accordingly. The steps 

that need to be carried out in implementing 

risk management are determining the context, 

conducting risk identification, risk 

assessment, risk analysis, and risk mitigation 

(Hakim, 2017). The risk management process 

chart according to AS/NZS 4360: 2004 can be 

seen in Figure 1. 
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Figure 1. Stages of the risk management process according to AS/NZS 4360:2004 

Process stages are indicated by 

downward arrows, while back-and-forth 

arrows indicate two-way involvement at each 

stage. To determine the level of likelihood, 

severity, and risk level scale based on AS/NZS 

4360:2004 can be used in Table 1, Table 2, and 

Table 3 (Australia, 2004). 

Table 1. Likelihood level values 

Likelihood Rating Description 

Improbable 1 Very rarely 

Unlikely 2 Seldom 

Occasional 3 Possible 

Probable 4 Often 

Frequent 5 Very often 

Table 2. Severity rating 

Severity Rating Description 

Negligible 1 
Does not interfere with the work process, no injuries/injuries, 

small financial losses, medical expenses < 100 thousand. 

Minor 2 
Handling first aid, does not really need outside help, moderate 

financial costs, medical expenses < 1 million 

Moderate/Serious 3 Requires medical treatment, impaired 

Major 4 
job, financial loss is quite large, need outside help, medical 

expenses < 10 million. 

Catastrophic 5 

Lost working days, permanent/partial disability, moderate 

environmental damage, large financial loss, medical expenses < 

50 million 

Table 3. Risk level scale 

Risk rank Description 

17 – 25 Extreme high risk 

10 – 16 High risk 

5 – 9 Medium risk 

1 – 4 Low risk 

Then carry out a risk assessment and 

analysis to determine the magnitude of the 

current risk level. Risk analysis is carried out 

to determine the magnitude of a risk by 

considering the level of severity and the 

possibilities that might occur by creating a risk 

matrix (Australia, 2004). Evaluation of the 

level of risk is depicted in Figure 2. 
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Figure 2. Risk matrix according to AS/NZS 4360:2004 

Figure 2 is a risk matrix depicting the 

level of risk starting from green for low risk, 

yellow for medium risk, orange for high risk, 

and red for very high risk. The purpose of 

implementing risk management is to mitigate 

or track dangerous sources. Risk management 

is applied in the workplace and in public 

places, one of which is in traditional shopping 

centers. A traditional shopping center is a 

building consisting of outlets for various basic 

daily needs. The building is equipped with 

electrical installations. This can be one of the 

causes of fires (Degreve & Berghmans, 2012). 

METHOD 

The type of research conducted is 

descriptive qualitative research. The nature of 

the descriptive research is to describe in depth 

the method or process studied by identifying, 

interviewing, observing, and reviewing 

documents to determine how risk 

management is implemented in the Jetak 

Village traditional shopping center. 

Observations were made directly on traders at 

the Jetak Village traditional shopping center 

using the Hazard Identification and Risk 

Assessment (HIRA) sheet. At this stage, the 

interviews were conducted with several 

related parties, namely traders who sell at the 

Jetak Village traditional shopping center. The 

results of observations and interviews will 

then be analyzed through several stages by 

identifying, analyzing, assessing, and 

monitoring risks (De Merich et al., 2022). 

RESULTS AND DISCUSSION 

Hazard Identification 

The initial process of implementing risk 

management is to identify risks. This is the 

first stage to determine the sources of hazards 

and risks in the Jetak Village traditional 

shopping center using the Hazard 

Identification and Risk Assessment (HIRA) 

sheet. The sources of hazards found are part of 

the process of daily activities and the 

condition of available building facilities 

(Smith et al., 2015). The sources of danger 

come from the condition of building facilities, 

such as loose cables, potholes, messy cable 

arrangement, sockets close to water pipes, and 

non-standard cables (Goyal et al., 2020). 

Meanwhile, the process of activities such as 

lifting heavy items manually, placing 

merchandise that covers the road, coconut 

grinding machines, excessive use of sockets 

using LPG gas, and throwing cigarette butts 

carelessly (Rikhotso et al. 2022). The results of 

hazard and risk identification can be seen in 

Table 4. 

Table 4. Results of Hazard and Risk Identification 

Num Source of Danger Risk 

1. Lifting heavy objects manually Musculoskeletal, Low Back Pain 

2. Potholes Sprain, Broken leg 

3. Placement of merchandise that covers the street Stumble 

4. Water splattered on the floor slipped 

https://jurnal.institutsunandoe.ac.id/index.php/jmrks/
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5. Socket adjacent to the water pipe Electrical short circuit 

6. Garbage clogged drains Flood 

7. Coconut grinding machine Pinched and Scratched 

8. Chipped cable Kestrum and Short Circuit 

9. Excessive use of sockets Explode 

10. Use of non-standard cables Short Circuit, and Electrocuted 

11. Untidy cable arrangement short circuit 

12. 
The use of LPG gas as a source of fire in the 

cooking process 
Explode 

13. Throw away any cigarette butts Immortality 

Risk Analysis 

Risk is a combination of the likelihood 

(probability) of occurrence and the severity of 

the impact (Kucuk Yilmaz, A. 2019). The 

analysis results of the severity level obtained 

the risk of fire and explosion with a 

catastrophic level, namely death, 

permanent/serious disability, to severe 

environmental damage (Mathavan & Hynes, 

2012). The results of the analysis of the severity 

rating can be seen in Table 5. 

Table 5. Results of the Analysis of the Severity Rating 

Num Source of Danger Risk 
Severity (S) 

1 2 3 4 5 

1. Lifting heavy objects manually 
Musculoskeletal, 

Low Back Pain 

 2    

2. Potholes 
Sprain  2    

Broken leg   3   

3. 
Placement of merchandise that 

covers the street 
Stumble 

 2    

4. Water splattered on the floor slipped  2    

5. Socket adjacent to the water pipe 
Electrical short 

circuit 

  3   

6. Garbage clogged drains Flood   3   

7. Coconut grinding machine 
Pinched  2    

scratched  2    

8. Chipped cable 
Kestrum   3   

short circuit,   3   

9. Excessive use of sockets Explode    4  

10. Use of non-standard cables 
short circuit,   3   

electrocuted   3   

11. Untidy cable arrangement short circuit   3   

12. 
The use of LPG gas as a source of 

fire in the cooking process 
Explode 

    5 

13. Throw away any cigarette butts Immortality    4  

Table 6 shows the results of the 

assessment of the likelihood of a hazard 

occurring within a particular time. Risks that 

need to be considered are risks with a 

substantial probability of a work accident 

occurring. Throwing cigarette butts carelessly 

and placing merchandise covering road 

vendors can occur every month. This must get 

attention so these risks can be mitigated 

appropriately (Albrechtsen, et al., 2019). 

Table 6. The results of the Analysis of the Level of Likelihood 

Num source of danger Risk 
Probability (P) 

1 2 3 4 5 

https://jurnal.institutsunandoe.ac.id/index.php/jmrks/
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1. Lifting heavy objects manually 
Musculoskeletal, 

Low Back Pain 

   4  

2. 
Potholes 

 

sprain   3   

Broken leg  2    

3. 
Placement of merchandise that covers the 

street 
Stumble 

    5 

4. Water splattered on the floor slipped   3   

5. Socket adjacent to the water pipe 
Electrical short 

circuit 

1     

6. Garbage clogged drains Flood  2    

7. 
Coconut grinding machine 

 

Pinched   3   

scratched    4  

8. 
Chipped cable 

 

Kestrum  2    

short circuit,  2    

9. Excessive use of sockets Explode   3   

10. 
Use of non-standard cables 

 

short circuit,   3   

electrocuted   3   

11. Untidy cable arrangement short circuit  2    

12. 
The use of LPG gas as a source of fire in the 

cooking process 
Explode 

 2    

13. Throw away any cigarette butts Immortality     5 

Risk Classification 

The stage of data processing based on 

the risk matrix is carried out to analyze each 

hazard source's risk level so that the risk 

index's results can be sorted from the highest 

to the smallest or commonly called the risk 

rating. These results determine the order from 

the highest rank to the lowest. These risks are 

grouped into high, medium, and low 

(Chartres et al. 2019). 

Table 7 shows the results of processing 

the risk matrix classification data from 13 

hazard sources and 17 risks found. The result 

is 1 risk with a very high level of risk (Very 

High Risk), namely the activity of throwing 

cigarette butts carelessly. For the high-risk 

level (High risk) obtained, 3 and 13 others are 

included in the medium-risk group (Medium 

Risk). 

Table 7. Classification of Risks Based on the AS/NZS 4360 Risk Matrix 

Source of 

Danger 
Risk 

Severity (S) Probability (P) Total Matrix 

Risk 1 2 3 4 5 1 2 3 4 5 S x P 

Lifting heavy 

objects 

manually 

Low Back 

Pain 
 2       4  8 

Medium 

Potholes 
Sprain  2      3   6 Medium 

Broken leg   3    2    6 Medium 

Placement of 

merchandise 

that covers the 

street 

Stumble  2        5 10 

High 

Water 

splattered on 

the floor 

Slip  2      3   6 

Medium 

Socket 

adjacent to the 

water pipe 

Electrical 

short circuit 
  3     3   9 

Medium 

https://jurnal.institutsunandoe.ac.id/index.php/jmrks/
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Garbage 

clogged drains 
Flood   3    2    6 

Medium 

Coconut 

grinding 

machine 

 

Pinched  2      3   6 Medium 

scratched  2       4  8 
Medium 

Chipped cable 

 

Kestrum   3    2    6 Medium 

short 

circuit, 
  3    2    6 

Medium 

Excessive use 

of sockets 
Explode    4    3   12 

High 

Use of non-

standard 

cables 

 

short 

circuit, 
  3     3   9 

Medium 

electrocuted   3     3   9 
Medium 

Untidy cable 

arrangement 
short circuit   3    2    6 

Medium 

The use of 

LPG gas as a 

source of fire 

in the cooking 

process 

Explode     5  2    10 

High 

Throw away 

any cigarette 

butts 

Immortality    4      5 20 

Very 

High 

After classifying risks using a risk 

matrix, risks can be mapped. The result is that 

from the 13 identified hazard sources, 7 

hazard sources with 9 risks can cause fires in 

the Jetak Village traditional shopping center. 

The source of this hazard is part of the daily 

activities and the condition of the available 

building facilities. The results of risk 

mitigation on variables and their handling can 

be seen in Table 8. The risk control plan then 

carries out the risk mitigation results. Risk 

mitigation is the handling of the risks faced. It 

can be done with several options Kucuk 

Yilmaz, A. (2019), namely holding the risk 

(risk retention), reducing the risk (risk 

reduction), transferring the risk (risk transfer), 

and avoiding the risk (risk avoidance) (Judge, 

2020). 

The dominant risks in the Jetak Village 

traditional shopping center are electrical short 

circuits due to cables, cable conditions, 

placement of electrical panels in dangerous 

locations, and excessive use of sockets. From 

this, the mitigation measures that can be used 

are risk reduction by moving panel locations, 

using standardized cables, applying the 5S 

rules (Clean, Concise, Diligent, and Caring), 

and giving danger signs to existing sources of 

danger (Wang et al. 2021). 

Table 8. Fire Risk Mitigation 

Source of 

Danger 
Risk 

Risk 

Matrix 

Risk 

Mitigation 
Control 

Socket adjacent 

to the water pipe 

Electrical 

Short Circuit 
Medium 

Risk 

reduction 
Switching the location of the 

socket 

Chipped cable 

Electrocuted Medium 
Risk 

reduction 
Replace the cable according to 

SNI. 

Short Circuit, Medium 
Risk 

reduction 
Use of cables according to 

SNI. 

https://jurnal.institutsunandoe.ac.id/index.php/jmrks/
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Excessive use of 

sockets 
Explode high 

Risk 
reduction 

1. Administrative control, 

namely providing danger 

sign information boards 

2. Education on the dangers 

of electricity 

Use of non-

standard cables 

short circuit, Medium 
Risk 

reduction 
Replace the cable according to 

SNI. 

electrocuted Medium 
Risk 

reduction 
Replace the cable according to 

SNI. 

Untidy cable 

arrangement 
short circuit Medium 

Risk 

reduction 
Application of the 5S rules 

The use of LPG 

gas as a source of 

fire in the 

cooking process 

Explode high 
Risk 
reduction 

Placement of LPG Gas in a flat 

place and has good air 

circulation 

Throw away any 

cigarette butts 
Immortality 

Very 

High 

Risk 
reduction 

1. Administrative control, 

namely providing danger 

sign information boards 

2. Education on the dangers 

of cigarette butts 

From the results of the implementation 

of risk management in the Jetak Village 

traditional shopping center, it is necessary to 

have fire management. The fire management 

application is needed in various places, one of 

which is a public building (Barrero et al. 2022). 

Fires in public places require a great deal of 

attention because many occupants, namely 

permanent and non-permanent residents, visit 

these places. In addition, the nature of the 

hazards in public places varies according to 

the type and use (Amaya-Gómez et al., 2019). 

One of them is the effort to control fire 

risk in fire management. Fire risk control 

includes fire prevention, control, and 

protection measures, including fire 

prevention, control, and protection 

procedures, for example, sprinkler systems, 

fire detection and alarm systems, emergency 

procedures and planning work permit 

systems, and fire extinguishing equipment 

(Dra et al., 2021). The management of the 

traditional Jetak Village shopping center still 

needs to be completed, so it is necessary to 

provide adequate building safety facilities for 

fire prevention and control measures (Ahmad 

Che, & et al., 2019). 

One of the fire prevention media is a 

Light Fire Extinguisher or what is called 

APAR. With APAR, it is hoped that fire 

incidents can be dealt with while still in their 

initial stages before the fire spreads and causes 

more significant losses (Ronda et al. 2019). 

Regulation of the Minister of Manpower and 

Transmigration No.Per.04/MEN/1980 

concerning Requirements for Installing and 

Maintaining APARs such as (1) APARs are 

placed in a position that is easy to see, easy to 

reach, easy to pick up, (2) the distance between 

APARs from one APAR to another distance 

not exceeding 15 meters, (3) all APAR tubes 

should be red, (4) APARs are equipped with 

installation markings, (5) APARs are 

inspected twice a year, and (6) APARs are 

installed and placed according to the type and 

classification of fire (Nguyen et al., 2018). 

However, fire extinguishers' placement, use, 

maintenance, and supervision following 

established regulations are often overlooked. 

This certainly affects the condition and ability 

of the APAR when used so that it cannot be 

maximized in emergency conditions 

(Ramawati, 2018).  

CONCLUSION 

The application of risk management is 

needed in various places, one of which is a 

public place (public building) such as the 

traditional Jetak Village shopping center. The 

purpose of implementing risk management is 

to mitigate or track dangerous sources. The 

results of risk identification carried out at the 

https://jurnal.institutsunandoe.ac.id/index.php/jmrks/
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Jetak Village traditional shopping center using 

a Hazard Identification and Risk Assessment 

(HIRA) sheet, obtained the source of the 

hazard from the condition of building facilities 

such as loose cables, potholes, untidy cable 

arrangement, electrical outlets close to water 

pipes, and the use of cables that are not 

standard. While the process of activities such 

as lifting heavy goods manually, placing 

merchandise covering the road, coconut 

grinding machine, excessive use of electrical 

outlets, use of LPG gas and throwing cigarette 

butts carelessly. 

Based on the results of risk classification 

using the risk matrix, 9 risks were obtained 

that could cause fires in the Jetak Village 

traditional shopping center. The risk is 

divided into 3 levels, namely very high risk, 

high risk and medium risk. Meanwhile, the 

source of the hazard comes from the process 

of daily activities and the condition of the 

available building facilities. 

The dominant risks in the Jetak Village 

traditional shopping center are electrical short 

circuits due to the use of cables, cable 

conditions, placement of electrical panels in 

hazardous locations and excessive use of 

electrical outlets. Mitigation measures that can 

be used are risk reduction by relocating 

panels, using standardized cables, applying 

the 5R rules (Clean, Brief, Diligent and 

Caring), and giving signs of danger to existing 

sources of danger. From these results it is 

necessary to take measures to prevent and 

control fires, namely the provision of adequate 

building safety facilities such as evacuation 

routes, gathering points and provision of 

Light Fire Extinguishing Equipment. 

Author Declarations 
Author contributions and responsibilities 

The authors made major contributions 

to the conception and design of the study. The 

authors took responsibility for data analysis, 

interpretation and discussion of results. The 

authors read and approved the final 

manuscript. 
Funding 

This research did not receive external 
funding. 

Availability of data and materials 
All data is available from the author. 

Competing interests 

The authors declare no competing 
interests. 

REFERENCE 

Anonim. 2022. 17.768 Kebakaran di 2021, 5.274 di 
Antaranya Akibat Korsleting. Jakarta: 
CNN Indonesia. (01 Maret 2022). URL: 
https://www.cnnindonesia.com/ nasio 
nal/20220301134907-20-765357/17768-ke 
bakaran-di-2021-5274-di-antaranya-akibat 
-korsleting. Diakses Tanggal 28 Maret 
2022 

Ahmad, Che, A., & et al. (2019). Hazard 
identification, Risk Assessment and Risk 
Control (HIRARC) Accidents at Power 
Plant. In MATEC Web of Conference (pp. 2–

3). 

Albrechtsen, E., Solberg, I., & Svensli, E. (2019). The 
application and benefits of job safety 
analysis. Safety Science, 113(December 

2018), 425–437. 
https://doi.org/10.1016/j.ssci.2018.12.00
7 

Amaya-Gómez, R., Dumar, V., Sánchez-Silva, M., 
Romero, R., Arbeláez, C., & Muñoz, F. 
(2019). Process safety part of the 
engineering education DNA. Education for 
Chemical Engineers, 27, 43–53. 

https://doi.org/10.1016/j.ece.2019.02.001 

Australia, S. (2004). Risk management. Jane’s 
Defence Industry, (JAN.). 
https://doi.org/10.1002/9781119973515.c
h17 

Barrero, J. P., García-Herrero, S., & Mariscal, M. A. 
(2022). Influence of noise level and 
seniority in the workplace on the SAL, ELI 
and percentage of hearing loss indices in 
the diagnosis and prevention of hearing 
loss in the working population. Journal of 
Safety Research, 80, 428–440. 

https://doi.org/10.1016/j.jsr.2021.12.025 

Chartres, N., Bero, L. A., & Norris, S. L. (2019). A 
Review of Methods Used for Hazard 
Identification and Risk Assessment of 
Environmental Hazards. Environment 
International, 123(November 2018), 231–

239. 
https://doi.org/10.1016/j.envint.2018.11.
060 

Daniel Podgorski. (2015). Measuring operational 
performance of OSH management system 
- A demonstration of AHP-based selection 
of leading key performance indicators. 
Safety Science, 73(73), 146–166. 

De Merich, D., Gnoni, M. G., Guglielmi, A., Micheli, 
G. J., Sala, G., Tornese, F., & Vitrano, G. 
(2022). Designing national systems to 

https://jurnal.institutsunandoe.ac.id/index.php/jmrks/
https://jurnal.institutsunandoe.ac.id/index.php/jmrks/article/view/144
https://www.cnnindonesia.com/%20nasio%0bnal/20220301134907-20-765357/17768-ke%0bbakaran-di-2021-5274-di-antaranya-akibat%0b-korsleting
https://www.cnnindonesia.com/%20nasio%0bnal/20220301134907-20-765357/17768-ke%0bbakaran-di-2021-5274-di-antaranya-akibat%0b-korsleting
https://www.cnnindonesia.com/%20nasio%0bnal/20220301134907-20-765357/17768-ke%0bbakaran-di-2021-5274-di-antaranya-akibat%0b-korsleting
https://www.cnnindonesia.com/%20nasio%0bnal/20220301134907-20-765357/17768-ke%0bbakaran-di-2021-5274-di-antaranya-akibat%0b-korsleting


© Novi Styaningsih, and Arina Nuraliza Romas 9 
 

J-MARKS 2 (1) (2022) 01-09 

support the analysis and prevention of 
occupational fatal injuries: Evidence from 
Italy. Safety Science, 147(November 2021), 

105615. 
https://doi.org/10.1016/j.ssci.2021.10561
5 

Degreve, J., & Berghmans, J. (2012). Master of 
science in safety engineering at KU 
Leuven, Belgium. Procedia Engineering, 45, 

276–280. https://doi.org/10.1016/j.proe 
ng.2012.08.157 

Dra, P., Lestari, F., Si, M., & Ph, D. (2021). 
Keselamatan Kebakaran ( Fire Safety ). FKM 

UI. 

Goyal, D., Dhiman, A., Jagne, N., & Rattan, A. 
(2020). Delayed bowel perforation in 
electrocution: An unpredictable foe. 
Trauma Case Reports, 30(November), 

100377. 
https://doi.org/10.1016/j.tcr.2020.100377 

Habeeb, E., Aldosari, S., Saghir, S. A., Cheema, M., 
Momenah, T., Husain, K., … Ansari, R. A. 
(2022). Role of environmental toxicants in 
the development of hypertensive and 
cardiovascular diseases. Toxicology 
Reports, 9(October 2021), 521–533. 

https://doi.org/10.1016/j.toxrep.2022.03.
019 

Hakim, A. R. (2017). Implementasi Manajemen 
Risiko Sistem Kesehatan , Keselamatan 
Kerja dan Lingkungan ( K3l ) pada 
Pembangunan Flyover Pegangsaan 2 
Kelapa Gading Jakarta Utara. Jurnal Teknik 
Sipil, 23(2), 113–123. 

Judge, T. A., Zhang, S. C., & Glerum, D. R. (2020). 
Job satisfaction. Essentials of job attitudes 
and other workplace psychological constructs, 

207-241. 

Kerzner, H. R. (2013). Project Management: A Systems 
Approach to Planning, Scheduling, and 
Controlling (Google eBook). John Wiley & 

Sons, Inc., Hoboken, New Jersey. 

Kucuk Yilmaz, A. (2019). Strategic approach to 
managing human factors risk in aircraft 
maintenance organization: risk 
mapping. Aircraft Engineering and 
Aerospace Technology, 91(4), 654-668. 

Liu, Q., Dou, F., & Meng, X. (2021). Building risk 
precontrol management systems for safety 
in China’s underground coal mines. 
Resources Policy, 74(October 2017), 101631. 

https://doi.org/10.1016/j.resourpol.2020
.101631 

Mathavan, A., & Rajesh Jesudoss Hynes, N. (2012). 
Finite element model based warning 
device to prevent electrical hazard. 
Procedia Engineering, 38, 2846–2857. 

https://doi.org/10.1016/j.proeng.2012.06
.333 

Nguyen, T., Bertin, M., Bodin, J., Fouquet, N., 
Bonvallot, N., & Roquelaure, Y. (2018). 
Multiple Exposures and Coexposures to 
Occupational Hazards Among 
Agricultural Workers : A Systematic 
Review of Observational Studies. Safety 
and Health at Work, 9(3), 239–248. 

https://doi.org/10.1016/j.shaw.2018.04.0
02 

OHSAS. (2007). OHSAS 18001:2007 Sistem 
Manajemen Keselamatan dan Kesehatan 
Kerja - Persyaratan. Ohsas, 1–19. 

Purnamasari, A., & Koesyanto, H. (2018). 
Penerapan Sistem Manajemen Kebakaran 
di Laboratorium Praktik Teknik 
Mesin. HIGEIA (Journal of Public Health 
Research and Development), 2(3), 342-351. 

Ramawati, F. (2018). Analisis Penerapan Alat 
Pemadam Api Ringan (APAR) dan Jalur 
Evakuasi Serta Penanggulangan 
Kebakaran di RSUD Bangkinang Kota 
Kampar Riau. FKM USU, 44–48. 

Rikhotso, O., Morodi, T. J., & Masekameni, D. M. 
(2022). Health risk management cost items 
imposed by Occupational Health and 
Safety Regulations: A South African 
perspective. Safety Science, 150, 105707. 

https://doi.org/10.1016/j.ssci.2022.10570
7 

Robert, M. M. J., Bonny, S. F., & Soputan. M .E 
Gabby. (2014). Manajemen Risiko 
Kesehatan Dan Keselamatan Kerja (K3) 
(Study Kasus Pada Pembangunan 
Gedung Sma Eben Haezar). Jurnal Ilmiah 
Media Engineering, 4(4), 229–238. 

Ronda-perez, E., Gosslin, A., Miguel, J., & Reid, A. 
(2019). Injury vulnerability in Spain . 
Examination of risk among migrant and 
native workers. Safety Science, 
115(February), 36–41. 

https://doi.org/10.1016/j.ssci.2019.01.02
6 

Smith, P. M., Saunders, R., Lifshen, M., Black, O., 
Lay, M., Breslin, F. C., … Tompa, E. (2015). 
The development of a conceptual model 
and self-reported measure of occupational 
health and safety vulnerability. Accident 
Analysis and Prevention, 82, 234–243. 

https://doi.org/10.1016/j.aap.2015.06.00
4 

Wang, H., Lu, F., Tong, X., Gao, X., Wang, L., & 
Liao, Z. (2021). A model for detecting 
safety hazards in key electrical sites based 
on hybrid attention mechanisms and 
lightweight Mobilenet. Energy Reports, 7, 

716–724. 
https://doi.org/10.1016/j.egyr.2021.09.2
00 

 

https://jurnal.institutsunandoe.ac.id/index.php/jmrks/
https://jurnal.institutsunandoe.ac.id/index.php/jmrks/article/view/144

