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ABSTRACT

Efforts to enhance labor productivity are intrinsically linked to the improvement of Occupational Health and
Safety (OHS) standards. The research focused on the optimization of OHS by conducting a COVID-19 risk
assessment, with the goal of identifying and implementing Human Resource (HR) risk control measures to augment
employee performance. In employing a qualitative methodology, the data were amassed through a combination
of interviews, observations, and document analysis involving a diverse group of 23 respondents from various
departments. The risk assessment process was meticulously structured into four phases: identification of causes,
implementation of preventive measures, development of recovery strategies, and evaluation of consequences. The
researchers organized the data into primary and secondary categories for analysis and utilized the Bow Tie method
to elucidate the findings. The analysis reveals that the human factor, specifically employees’ non-compliance with
safety protocols, poses the greatest risk for virus transmission. The result identifies the warehouse, workshop,
administration building, and Coal Handling Control Building (CHCB) as the most critical areas requiring stringent
risk controls. The results also provide an overview in preparing the basis for Corrective Action and Preventive
Action (CAPA). It provides benefits for implementing OHS in power plant companies through recommendations
such as evaluation, preventive action, and risk control through COVID-19 risk assessment. Finally, the research
delineates strategies for managing risks through preventive measures and recovery processes to mitigate the
impacts and consequences associated with these hazards.
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INTRODUCTION

economic downturns. Such measures are pivotal for
maintaining labor productivity, ensuring operational

COVID-19 is a pandemic that affects all sectors
of the world. The number of people infected with the
virus is rising, and Wuhan, China, is thought to be
where it first appeared. This pandemic is a big blow
to every industrial sector, starting with resources,
productivity, and profits (Ambarwati et al., 2022). In
this case, COVID-19 has also provided changes in labor
productivity (Baharin et al., 2020; Widarni & Bawono,
2021). Organizations employ various strategies
to mitigate substantial financial losses to navigate
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continuity, and minimizing financial deficits (Rugulies
et al., 2021). Enhancing labor productivity is deemed
essential for organizational success. A crucial factor in
this enhancement is the commitment of the workforce.
Without such dedication, notable improvements in
productivity are unlikely to be realized (Ambarwati et
al., 2022; Pascarella et al., 2020).

Following the Collective Labor Agreement,
all workers must actively increase the company’s
productivity. The company carries out mitigation in the
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prevention and control of the Coronavirus following
the Regulation of the Minister of Health no. HK 01.07/
Menkes/328/2020, which contains “Guidelines for
Prevention and Control of Corona Virus Disease 2019
(COVID-19)” in office and industrial workplaces
to support business continuity during a pandemic
(Khusufi et al., 2023; Rupiwardani et al., 2022; Susilo
et al., 2020). Industries focusing on Occupational
Health and Safety (OHS), such as power generation
firms, are compelled to initiate measures aiming
to boost labor productivity (Saputra & Mahaputra,
2022). The enhancement of labor productivity is
intrinsically linked to OHS initiatives, which serve
as a crucial mechanism for safeguarding employees
during work hours (Marzuki et al., 2021; Perdana,
2021; Setiawan & Astutik, 2022). Addressing OHS
issues and promptly rectifying workplace accidents
are ongoing concerns within organizations (Grandez
et al., 2022; Nurissa’adah et al., 2022; Saputra &
Mabhaputra, 2022).

The application of OHS in power plant
companies is very necessary. By paying close attention
to OHS, the safety and health of employees can be
guaranteed. Hence, losses and accidents that occur
can be prevented or minimized to as little as possible.
Every company must have OHS, especially large-
scale companies like power plants. So, employees
can be effective at work and avoid casualties and
material losses (Ahmad, 2022; Firmansyah et al.,
2021; Mappeasse & Wijaya, 2021). In addressing
these concerns, companies must actively engage in
risk management. It involves risk assessments and
a structured approach to averting losses, damages,
or injuries at work (Kryukov et al., 2021; Pallocca
et al., 2022). The importance of self-assessment in
risk management is underscored in Government
Regulation No. 60 of 2008, highlighting it as a
standard procedure for risk identification, analysis,
and evaluation (Sari et al., 2019). Moreover, the
Government Internal Control System and the Spatially
Integrated Policy Infrastructure (SIPI) emphasize the
significance of risk assessment within governmental
operations, advocating for enhanced employee care
by superiors. It is very important to achieve goals
effectively and efficiently (Ahmad, 2022; Saputra &
Mahaputra, 2022). In addition to achieving the goal
of risk assessment, it is also essential to break the
rope of the spread of COVID-19.

In previous studies, there have been many
studies on risk measurement in manufacturing
companies using various methods (Hidayah et al.,
2022; Mawiestin et al., 2021; Ridwan et al., 2022;
Sobirin et al., 2022). Previous research on COVID-19
risk assessment within the service sector has indicated
a widespread vulnerability of employees and clients to
the virus, underscoring the urgency of implementing
comprehensive risk management strategies. It includes
93% near miss, 4% uninjured, 3% unexpected events,
and 0% sentinel events (Firmansyah et al., 2021).
Other studies mention that distributors who store
goods in warehouses during the pandemic due to
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increased online shopping make the warehouses the
highest risk of COVID-19 transmission. Hazard
Identification and Risk Assessment — Aspect Impact
(HIRA-AI) method result in 38 hazards and 42 risks
(Ardiana & Hasibuan, 2022). In addition, previous
research conducted at (Persero) UPK PLTU Tambora
during COVID-19 shows that OHS is very important
to be implemented in companies with a purposive
sampling stage in sampling (Suprianto et al., 2021).
However, there have not been many studies related to
measuring the level of risk of human resources due to
COVID-19 in power plants with a high level of risk
(Hidayah et al., 2022; Mawiestin et al., 2021; Ridwan
et al., 2022; Sobirin et al., 2022). The risks can be
interpreted as all possibilities that can occur and have
impacts and consequences. It will also give rise to risk
indicators, where this risk is in the form of pain or
danger. In addition, these risks provide financial and
physical losses (Ricardo et al., 2022).

The usual risk assessment used in addition
to the Failure Mode and Effect Analysis (FMEA)
method is the Bow Tie method. The Bow Tie method
is usually in the form of a picture or diagram in the
form of a bow tie. This diagram contains a relationship
analysis and a hazard scenario. The diagram visualizes
the relationship between causes and conditions
of disturbance and damage that can trigger a risk
leading to a high risk of accidents (Taleb-Berrouane
et al., 2021). Then, it also has the actions that must
be taken or prepared to reduce the resulting impact
(Georgousoglou et al., 2022; Ambarwati et al., 2022).
Previous research (Georgousoglou et al.,, 2022;
Rachmawati et al., 2022) shows that the productivity
approach used is to find out how incentives are obtained
as a result of the productivity of each employer, and
the results of incentives that have been formulated
provide value higher incentives than before (Anwar
& Abdullah, 2021; Sitopu et al., 2021). Then, another
previous research shows the identification of OHS
risks and risk assessment for OHS control. Using a
Bow Tie analysis that forms the basis for preparing
corrective and preventive actions can focus on risk
control in increasing labor productivity (Supriyatna et
al., 2020).

The research distinguishes itself by focusing
on risk assessment through Human Resources
(HR) activities. It diverges from prior research
that is primarily concentrated on risk assessment
related to production processes or machinery within
organizations (Huang et al., 2022). Moreover, earlier
investigations have been limited to developing
experimental tools aiming at diminishing the severity
of influenza (Zwanka & Buff, 2021). Distinctively,
another body of research categorizes risk assessment
into a five-tier hierarchy: elimination, substitution,
engineering controls, administrative controls, and
Personal Protective Equipment (PPE). The impact of
risk assessment on the HR Certification Infrastructure
Development Project of the National Cyber and Sandi
Agency is further evidenced through surveys and
correspondences (Sobirin et al., 2022).
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Meanwhile, risk assessment in OHS is
preventive so companies can find problems and
assess risks (Hidayah et al., 2022). Given the dynamic
nature of human behavior, which is prone to change,
there is a pressing need for further research in HR-
related risk assessment. The research undertakes a
comprehensive analysis across four stages to address
this need: identification of risk causes, implementation
of anticipatory measures, formulation of recovery
strategies, and evaluation of potential consequences.
This multifaceted approach aims to modify human
behavior, particularly emphasizing the consequence
stage, where non-compliance with anticipatory actions
can lead to incidents. The imposition of sanctions or
the establishment of guidelines based on an analysis
of causes, preventive measures, recovery strategies,
and consequences is proposed to mitigate such risks.
The research findings are intended to offer actionable
recommendations for corporate management, serving
as a foundational basis for policy formulation related
to COVID-19 risk management.

The research is motivated by the large number
of cases of COVID-19 virus in power plant companies.
For example, as many as 123 infected workers
(2019-2020) were from the administration building,
warehouse, workshop, and Coal Handling Control
Building (CHCB). The large number of workers
exposed to the COVID-19 virus makes research focus
on controlling human risk through risk assessment
after a pandemic. In this case, the research focuses on
assisting and optimizing OHS through a COVID-19
risk assessment and supporting workforce productivity
during a pandemic. The research aims to identify risk
resolution clearly and comprehensively by prioritizing
problems and issues, as well as targeted solutions in
power plant companies. The research uses the Bow
Tie method, which visualizes events or risks based
on prevention, causes, recovery, and consequences
(Huang et al., 2022; Schroder et al., 2020; Wahab et
al., 2021). Companies can use the research results
to reduce the risk of COVID-19, optimize OHS, and
improve employee performance. In addition, the
research will help to regulate and make policies and
reference material to improve the quality of the work
environment in power plant companies.

METHODS

The researchers apply a qualitative approach to
collect data and the Bow Tie method for data analysis
to obtain more comprehensive results by looking
at cause, preventive, recovery, and consequences
assessment systems. However, the research has limited
problems related to the risk assessment of COVID-19.
The research provides an appropriate analysis starting
from the reasons or causes, prevention, recovery, and
consequences. In processing data, researchers must
also ensure the completeness of the data. Therefore,
there are three techniques that researchers choose to
conduct research. The three techniques are interviews,
observation, and documentation.

The Risk Assessment..... (Jihan Nada Farera et al.)

The initial stage in data collection is conducting
interviews. Interviews need to be more structured
and done more flexibly because researchers only
ask important points when collecting data through
interviews. Researchers also select important
informants to provide more detailed and comprehensive
information. Last, researchers use a purposive
sampling technique to identify informants as experts
in their fields when selecting informants (Andrade,
2021; Campbell et al., 2020). The informants’ criteria
are permanent employees with a minimum working
period of five years. The employees understand the
work process in each field—judging from the position
held, such as at least the supervisory level or one of
the members of the Coronavirus task force. Interviews
are conducted using Zoom as a medium to find
information on related parties. In PT PLN Nusantara
Power, K3 & Security Paiton 9, Human Resources
Department (HR), Civil-General, and Corporate Social
Responsibility (CSR), as well as the company’s doctor
and operations, are some of the people the researchers
talk to during the research process. In the process, there
are 23 respondents from various fields: 9 people from
K3 & Security Paiton 9, 6 people from the HR field,
3 people from the Civil-General and CSR division, 3
people from the company’s doctor and 2 people from
the operational section. A total of 23 respondents are
included in the COVID-19 cluster unit.

The subsequent phase involves conducting field
observations through a participatory approach, with
the observation period segmented into three distinct
shifts. Observations are systematically carried out
in various locations, including the canteen, areas
designated for employee entry and exit, places of
worship, employee training facilities (PJB Academy),
the safety briefing room, pantry, lobby reception,
meeting rooms, toilets, the Coal Handling Control
Room (CCR) for the main unit (production), CHCB,
the administration building, workshop, warehouse,
among others. The measurement tool is Bow Tie
analysis. The research analysis is presented with a
Bow Tie diagram. This diagram also explains in detail
the initial cause of the risk, anticipation, recovery,
and consequences that occur when the risk has spread
widely. Bow Tie analysis also provides an overview of
proactive risk management on the left side: cause and
prevention. Meanwhile, on the right side of protective
risk management, it has recovery and consequences
(Alijoyo et al., 2021).

The integration of data collected from these
observations augments the research, allowing for a
comprehensive analysis. Researchers meticulously
analyze and categorize the data into primary and
secondary sets, enhancing the depth and breadth
of data analysis. A triangulation process involving
multiple data sources and methodologies is employed
to ascertain the reliability and validity of the
collected data, thereby ensuring the integrity of the
data. Following the collection phase, data analysis
is conducted employing the Bow Tie method, a
systematic approach that delineates the causes
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and consequences of identified hazards. From the
interviews and observations, the four most significant
risks are selected to analyze the causes and impacts and
the prevention and recovery from those risks that have
occurred or are likely to occur. Therefore, the final
results of the research are in the form of suggestions
and data processing. To further validate the research
findings, the researchers undertake a series of tests to
assess the data’s validity and credibility. It includes a
dependability test, ensuring consistency in the results
obtained, and a transferability test, which evaluates
the external validity and applicability of the research
findings to other contexts. Finally, the researchers use
a confirmability test. It is conducted with an FGD
with sources to see whether many parties agree on the
results.

RESULTS AND DISCUSSIONS

The results are obtained from respondents who
have been interviewed. From Table 1 (see Appendices),
it can be seen that there are 23 respondents who have
been invited to the research. They are senior supervisor,
assistant officers, junior officers, company doctors,
and general civil and CSR officers. From the results of
interviews conducted by researchers, four places have
the potential to transmit the COVID-19 virus. These
places are prioritized for immediate follow-up so that
the virus does not spread further. The places are the
warehouse, administration building, workshop, and
CHCB.

In Table 2 (see Appendices), the analysis
reveals that the workshop area within power plant
operations presents the most significant risk factor.
This workspace, designated for employees to engage
with essential machinery for the power plant’s
functionality, lacks adequate handwashing facilities. It
is solely equipped with machinery. Hence, it allows
unrestricted employees’ access. Consequently, this
deficiency propels the risk level in the workshop to
surpass other areas. In addition, an exhaust fan does
little to mitigate the heightened risk of COVID-19
transmission. The primary contributors to this elevated
risk include non-compliance with health protocols by
employees, unhygienic conditions in certain areas like
restrooms, and an absence of thorough sterilization
and sanitation measures, facilitating rapid virus
proliferation.

Mitigation strategies for the workshop area
include several key measures. Initially, raising
employee awareness about the risks associated with
COVID-19 is crucial. Subsequently, regulating the
flow of personnel into and out of the workspace
can further reduce exposure. Then, providing hand
sanitizers and soap in restrooms constitutes an
additional preventive step. The installation of banners
promoting adherence to health protocols, coupled
with the enforcement of sanctions for non-compliance
and the regular sterilization of the workspace, are
also essential components of a comprehensive risk
management strategy.
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Without such preventive measures, the rate of
virus transmission can escalate rapidly, leading to
widespread infection among employees. Moreover, the
potential for the virus to mutate and persist within the
machinery underscores the urgency of implementing
effective control measures. In scenarios where infection
occurs, minimizing physical contact and encouraging
the use of personal protective items, such as three-ply
masks, alongside the provision of multivitamins, can
serve as effective recovery strategies.

According to the findings presented in Table 3
(see Appendices), the warehouse holds the second-
highest risk level. This warehouse or administrative
space serves as a hub for the influx and outflow of
goods, including international shipments necessitating
documentation. The need for air conditioning varies
within this space, dictated by the temperature
sensitivity of certain materials, whereas areas without
such requirements rely on exhaust fans and direct
air vents for ventilation. A notable concern is the
unrestricted access granted to employees, contributing
to procedural non-compliance. Additionally, a
significant shortfall in sterilization practices for both
the premises and the goods themselves exacerbates the
risk of virus transmission.

The implementation of stringent protocols
is imperative to mitigate these risks. The protocols
include the establishment of sterilization procedures
for incoming and outgoing goods, regular monitoring
and inspection of these items, and the assignment of
dedicated personnel to oversee room sterilization.
Such measures are vital to curtailing the potential
for widespread virus dissemination, particularly
considering the possibility of the virus persisting
on warehouse items and transforming the space
into a conduit for transmission to employees. In the
event of risk realization, comprehensive strategies
for containment and mitigation are essential. These
strategies should encompass the reinforcement
of cleaning protocols within the warehouse, limit
employees’ access to reduce potential exposure,
establish isolation areas for individuals testing positive
for COVID-19, enforce self-sanitization measures
upon handling goods, and institute a schedule for
regular or intermittent room sterilization. Collectively,
these measures aim to safeguard the health and safety
of employees while maintaining operational integrity.

Table 4 (see Appendices) positions the
administration building as the third highest-risk
location within the power plant’s operations. This
building functions as the central administrative hub,
housing numerous employees alongside essential
office and Information Technology (IT) infrastructure.
The elevated risk level in this area primarily stems from
inadequate adherence to health protocols by the staff,
insufficient air circulation, lack of spatial partitions
to enforce distancing, breaches in social distancing
guidelines, and environments heavily reliant on air
conditioning.

The implementation of several corrective
measures is recommended to mitigate these risks.
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Enhancing air filtration through the use of exhaust
fans, reducing reliance on air conditioning to prevent
air stagnation, establishing and enforcing a social
distancing policy, discouraging the shared use of office
equipment, monitoring employee movement to and
from the area, imposing penalties for non-compliance
with health measures, and facilitating spatial
separation among employees are key strategies. These
preventative actions aim to avert potential outcomes,
such as increased vulnerability of employees to
the virus, the persistence or mutation of the virus
within the environment, unsterilized workspaces,
and advisories from health authorities. For instance,
where risks materialize, recovery efforts should focus
on minimizing physical contact, conducting thorough
sterilization of the premises, monitoring and assessing
staff health, introducing humidifiers to improve
air quality, and regularly scheduling deep cleaning
procedures. These measures are designed to ensure
the health and safety of employees while maintaining
operational efficiency within the administrative
building.

In concluding the risk analysis, the CHCB is
identified as one of the areas with a significant risk
level. The CHCB, an essential area for managing
coal transfer operations, is characterized by its secure
environment and reliance on air conditioning without
specific entry requirements for employees. According
to Table 5 (see Appendices), the primary risk within
the CHCB stems from a lack of adherence to health
protocols by employees, insufficient screening
and sterilization upon entry, inadequate company
oversight regarding personnel movement, and poor
cleanliness in communal areas. Several preventive
measures are proposed to mitigate these risks. The
measures include the establishment of a checkpoint
for personnel screening, the introduction of mandatory
sterilization processes, regular cleaning of communal
areas, and the consistent application of sterilization
practices throughout the facility (Mwaruta, 2022). The
potential consequences of unaddressed risks in the
CHCB include a high likelihood of virus transmission
among employees (Susilo et al., 2020).

Suggested recovery strategies emphasize the
importance of addressing these risks with urgency
and partnering with referral hospitals, implementing
standard operating procedures (SOPs) for room
access, establishing observation rooms for potential
cases, enforcing reporting protocols for affected
employees, sterilizing room thoroughly, and ensuring
the availability of protective equipment (Loosemore
et al., 2019; Tang, 2020). The analysis, employing the
Bow Tie method, highlights employees’ discipline as a
critical factor in virus transmission, noting the impact
of group work and the use of communal facilities
(Alauddin et al., 2020). It underscores the necessity of
prioritizing risks and adopting a structured approach
to control measures, including the Testing, Tracing,
and Treatment (3T) system for managing COVID-19
exposure (Ambarwati etal., 2022). Effective mitigation
relies on comprehensive efforts, mask usage, social

The Risk Assessment..... (Jihan Nada Farera et al.)

distancing, and strict adherence to health protocols.
These efforts aim to minimize the risk and impact of
COVID-19 within the workplace (Das et al., 2021;
Huang et al., 2022; Zareia et al., 2019).

The discourse elucidates that the identification
of hazards is a pivotal strategy for risk reduction
within organizational settings. A methodical approach
encompassing observation, risk assessment, and the
acquisition of necessary equipment and protocols is
imperative. Regular inspections and audits of facilities
and equipment are essential to ensure safety. Moreover,
employing analytical techniques, such as Job Safety
analysis, What-If analysis, Hazard and Operability
studies, Fault Tree analysis, FMEA, and HIRA,
facilitates a comprehensive understanding of potential
hazards (Nurissa’adah et al., 2022). Moreover,
conducting a thorough risk assessment is crucial for
delineating effective measures to manage COVID-19
and enabling organizations to discern and implement
necessary precautions and interventions (Sanni-Anibire
et al., 2020). This process is instrumental in gauging
the severity and potential impact of risks, thereby
informing decision-making processes that significantly
influence organizational safety and health outcomes
(Putra et al., 2019; Zwanka & Buff, 2021). To ensure
the efficacy of risk management efforts, a hierarchy of
control measures, including elimination, substitution,
engineering controls, administrative controls, and the
use of PPE, must be meticulously applied, serving
as foundational principles in occupational safety and
health risk management (Ahmed et al., 2021).

CONCLUSIONS

The risk analysis undertaken identifies four
critical areas requiring prioritized control measures:
the workshop area, warehouse, administration
building, and CHCB. The research shows that the
workshop area has 28 corrective and 26 preventive
action results. In the warehouse area, there are 16
corrective and 19 preventive action results. Then,
in the administration building area, there are 19
corrective and 18 preventive actions. Last, CHCB has
15 corrective and 15 preventive actions.

The main thing that must be done is controlling
and changing HR or employees. The research
implications can be obtained from the in-depth analysis
results by not neglecting the health and productivity of
the employees. Then, it shows in detail, starting from
the causes of why the risk can occur, the prevention
that can be done, the consequences that can be
obtained, and the solutions that can be done if the risk
occurs. From here, the company can make policies
or regulations for employees with the right Standard
Operating Procedure (SOP).

The research provides recommendations for
companies in making rules and policies and what must
be done to reduce and control the risk of COVID-19
in the company. Researchers can recommend that
companies prioritize risk control of labor activities
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through the results of CAPA in four main areas:
workshop, warehouse, administration building,
and CHCB. CAPA results can be a guideline for
controlling labor activity risks in increasing employee
productivity in accordance with company targets.

For research limitation, it is only carried out
in one power plant area, with limited objects. The
research only focuses on the risk of labor activities
and does not look at the external or internal side of
the workforce. In addition, the research only uses a
qualitative approach, where there are still many other
approaches. Future research is expected to conduct
risk assessments using measuring instruments or other
methods and add other high-risk labor activities.
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APPENDICES

Table 1 Respondents’ Profile

No Name Position
1 Drajat Aribowo Assistant Officer of Safety and Security Unit 1 and 2
2 Bagas Kencana Yulindra Assistant Manager Safety and Security Unit 1, 2, and 9
3 Ksatrya Weda Utama Putra Assistant Officer of Safety and Security Unit 1 and 2
4 Efendi Sudarmanto Assistant Officer of Safety and Security Unit 1 and 2
5 Aulia Maulana Azkiya Team Leader Safety and Security Unit 1, 2, and 9
6 Christia Putra Sentosa Assistant Officer of Safety and Security Unit 1 and 2
7 Sukrisno Assistant Officer of General Affair Unit 1 and 2
8 Sarjono Assistant Officer of Safety and Security Unit 9
9 Hanafi Dwi Kurniawan Assistant Officer of Safety and Security Unit 9
10 Nijo Haryadi Junior Officer Safety & Security Unit 9
11 Djoyo Mulyono Junior Officer Safety & Security Unit 9
12 Fahrurridzal Ibnu Mafa Assistant Officer of Safety and Security Unit 9
13 Ade Vicktor Cindy Junior Officer Safety & Security Unit 9
14 Dr. Maharani Company Doctors
15  Dr. Benny Company Doctors
16  Puji Hartono Paramedics
17  Maida Muzayyanah Assistant Manager of Human Resources and Finance Unit 1, 2, and 9
18  Misbiantoro Assistant Officer of Human Resource Unit 1 and 2
19  Diah Nurul Khotimah Assistant Officer of Human Resource Unit 1 and 2
20  Dedy Andrianto Junior Officer of Human Resource Unit 9
21 Hendrik Setiawan Assistant Manager of Maintenance and Outage Management Unit 1, 2, and 9
22 Putranto Assistant Officer of Engineering Unit 2
23 Sukirman Hadi Prayitno Assistant Officer of General Affair Unit 1 and 2

Note: Occupational Health and Safety (OHS) and Corporate Social Responsibility (CSR).

The Risk Assessment..... (Jihan Nada Farera et al.)

101



(Chte))

1013050) pasn oIk Jer) ST
diyszom 10 A1913N0 WOIJ SI
SNITA 9} JO UOISSIWSUBI ],

(5'1D) (sjo03) yuswdimnbo
Krerpowdyur y3noayj st
SNITA 9} JO UOISSIWSUBI ],

(+'1D)6T-ATAOD
STLIIA € [[1IS ST 219Y) 10
‘QLI9)S JOU ST WOO0I Y],

(£'1D) 51 g0
[9A9] Y31 B Y)IM IOYIO0 OB
yojes Appomb saakojdwyg

tate)
doys1om 2y ur sarenu
pUE SOAIAINS SNIIA Y],

(o)
(paso]o) wooi doyssrom

Y} JO BAIR YIOM ) Ul
Suneur3LIo snIA e yim
paodjur are sedkojdwg

)

(6'91¥) swoonsal pue ‘drysiom ‘Suruip ay) Jo Suruea]d 13y
(#°91Y) vo1e doyssiom y) Ul [0ONUOD ISdd ¥

(¢'91¥) woor

diysiom pue seale J$oI U A[IYM SAJNUIW ()7 JO JIWI[ W} Y], €
(Torw)

wool yeaIq Ay} SuLojus a10joq deos yyim spuey Surysepy 7
(o1

swool1 diysiom pue )sa1 oy ur oIy sysewr Ad-oa1y) Sueopy, [

(¢'61¥) spuey Surysem 1oy saoe[d jo uorsiaold jeuonippy ‘¢
(Tsry)

WOOIIoMm S, 99K0[dwo Yors ur J9znIues puey Jjo UOISIAOL] 7

(1°61°¥) seakojdwd udsamiaq Joejuod [edrsAyd Suronpey '

(Trra)
Apen3a1 sysop y1om 29401dwod Jo uoneziLdls oy) surkerdg g
(1°$1) WOOD[IOM [[OBd UI UONBZI[LIA)S dUNNOy |

(Terd)
SUOIB[OIA PUE 90Ud3I[30U JO 9sed Ul sooko[dwd 03 sSutureyy 7

(Irerd)
Q0UR)ISIP 9Jes B MOUY 0] SUI| JO UONR[[eISUL 10 JUSWOR[ ']

(Z°1¥) YuIs pue wWool J9[10} Ay} JO UONBZI[LIA)S oy SUINPAYds 7
(1°Z1¥) uIs pue Wooi J3[10} Y} Jo Surued[d oy} Surmpayos |

(9°11Y) seakojdwd 10§ sdn-x0oyo [edrpow jo uonejuow(dwy 9
(6 11Y) seakodwd 03 A1e[N3AI SUIUBIAD AW JO UOISIAOL] G
(' 11Y) dui[uo uonensiurwpe qof G0N

(€7 11Y) 92104 JseL 61-ATAOD
oy £q sysew SuLream noqe saruedwod o) sSururem SUIAID ¢
(7 11¥) (prom 2o1yo) yuowdinbo [euosiod Sulreys JoN 7
(1°11Y) swoy woiy pasn Appuonbaiy ore jey) swoy Swidulg — °[

(6'91d) diysiom pue 1sa1 03 suIn) e}

oym sookordwd 103 sudis Juroueysip [eorsAyd Surfjeisuy
(8°91d) seare diysiom

pue 3sa1 ur deos pue sanI[IoR] SUIYSEMPUET JO UOISIAOIJ
(Lo1d)

swoo1 dIysIoMm pue JSAI Ul SIOZNUES PUey JO UOTSIAOI]
(9°91d) woox

Sururp oy ur diysiom Jo sooe[d Jo UOeZI[LIS)S JB[NSAY
(5'914d) Aropno pue juowdinba drysiom soy) Surung
(¥'91d) A10p300 pue

juowdinba diysiom jo Surues]d pue juowde[dar 13y
(€'914) wooi 14e1d pue yeaiq

oy ur are sooko[dwd uoym smopurm pue s100p suruad
(7'914d) woox diysiom pue yeaiq Y}

ur are sookojdwd uaym (uej Jsneyxo) uej oy) uo Juruwn],
(191d)

swoo1 diysIom pue JsaI ur souueq [000j01d yeoHq

(T°$1d) seA0[S o[qesodsip Jo ANfIqe[reay

(Is1d)
spuey SUIYsem pue IdZniues puey Jo asn dy) 10J Jouueq

(Tr1d)
uoIje}IuBS WOOI JO ddURUdUIRW JY) 10] [ouuosiad [eroadg

(1" 1d) 9oUBULIUTEW UOTILITUES WOOI SUINPAYIS

(€°€1d) OAM PUT HIM Sulnpayos

(Tera)

Sururouwr £19A9 s[050301d eaY Inoqe saakojdwe Suyorrg
(T°€1d) s31s9p

J1om sedkordwd 10§ syj00q 10 suonned Jo uone[eIsuy

(Z°71d) YuIs pue WoOOI J2[10) U} UI UOI)BIIUBS POOL)
(1°Z1d) SuIS pue Wool 10} AIOAD
ur 1ozniues puey pue deos Surysem puey Jo UOISIAOIJ

(' 11d) 99eds3Iom AI9A9 Ul s1auueq [090301d y[eoH
(¢'11d) sjoo0j01d pue suore[nsax

reay ym A1dwoo jou op oym 9soy) 10J SUonoues
(T'11d) woor

yoea ur ojdoad jo Joquinu oy} Junwi] 10 suonen3oy
(1°11d) sjoo0301d yyeay jo uonejuswaduy

(9'1vD) diysiom pue wooi Sururp
AU} ur 10Y30503 syealq ae) soakordwd oy,

(§'TvD)
wool doyssrom oy ur sookordwd Aq proy
S[00} PaIIbal oY) JO JUIWAOW © ST Q1YL

r'1vD)
WOO0I ) UI UOHLIIULS JO O] B SI 9IdY ],

(£ 1VD) (s1090W '] ) Iej jou ST
1e1]) SOp JI0oM S UTWpe 9Y) JO UONIPUOd Y],

(T'1vD) 118
pue ued[d JOU Ik JUIS pUB WOOI 1[I0} AY [,

(1°1vD)
sj000301d reay] Juswoydwr Jou op saokojdwyg

ddudanbasuo)

AI19A000Y

EAVELIG RGP |

asne)

Synsoy sisAreuy doyssiop 7 91qel,

Binus Business Review, Vol. 15 No. 1, March 2024, 93—105

102



(T'$T) (ssouypt uoppns)
sooKojdwd 10J SWOOI UOIIe[osI [B10ads JO UOIsIAOl{ 7 (7's7d) 2ords asnoyarem ) ul SSAUI[UBI[O (¢zvD) serddns
(5'7D) U1y A10A st saakodwo (1°67¥9) $1591 61-AIAOD [BIUSWUOIIAUD pue [euosidd Julurejuiely ‘g pue juowdinba ao1jo pue
uoM30q 6T-AIAOD JO uoIssIwsuen 10 fenuojod oy,  pojasie; Yy sookordwo ysu-ySiy jo uoneoynuop] T (1°67d) S[ULP pue pooJ Sulleys ploae 0} 90IApYy '] Jeuosiod yjoq oreys seokordurg
(G V) Surouelsip
earsAyd pue Surouelsip [e100s o Juikue) g
(#'$7¥) 9snoyarem ay
ur spoo3 SurAowal pue SULIIUS I9YJe SUIUBI[O-J[OS
(¢ $7¥) 2ords asnoyarem oy} ut (dd)
juowdinbyg 9Ano9j01] [RUOSING djo[dwod Juisn ‘¢ (T¥zd) (Caa'e))
(v SIOJR[OIA 10J SUOIOUES OIS pue sgurutem SuIAlD ‘7 (seruedwod [BUIOIXD IO [BUIOIUL
(4'7D) woo1 9snoyarem  SWd)l Jurpeojun pue SuIpLo] UM SIAO[S SuLlBOA, T (1'¥2d) spoo3 woij Sureurdrio) ainpadord
o ur sa2K01dwd 03 SNIIA 1-AIAOD Y} 03 pasodxd (1'+2¥) woox Suraeo] pue SuLud 10} saInpeooxd Surpiedax uoneZI[LI9)s © y3noiyy Surod
U99q dARY IR} SPOOT WOIJ ASLd AIOA ST IOJSURI) SNIIA osnoyarem oy ur ojdoad Jo requunu oy Suprury (| WOO0I 9SNOYAIBM J) Ul SUONR[NSAI UOPLIA [ JNOYJIM JNO PUB UI dIB SPOOD)
(€°€29) SnaIA 61-ATAOD U 03 pasodxd
Q1€ so2K0dwd Yy J1 SONI[IOL] WOOI UOHR[OS] T (z'€7d) uoneues wool
(€'7D) uoissiwsuen (1°€7Y) oom e sawn ¢-7 dsnoyarem JO dduBUIUIBW U} 10J 10010 [eroadS 'z (£7vD) 2ords a3e10)s sonsI30]
SIIA §T-(QIA QD JO 90INOS B ST WOOI dSNOYAIEM YT, 1SBO] J& UOnEIIUES WOooI Jo Surnpoyos Suraoxdwy | (1°¢zd) Surnpayos UonezI[LI)s ounnoy | Ul UOTJe}IUES JO Or[ © ST 910y
(TTed)
(7'7D) asnoyarem (7'72¥) Wl Yoed I0J UOIRZI[LIO)S QUNNOY "7 SPOOST PaIduo A[mau pue umsIxo Jo uonezijuals g (g'gvD) 9snoyarem oy} ur spoos
) Ul PaIO}S SPOOT A} UO JAIAINS [[IM SNIIA Y (1°72¥) eoIe osnoyarem dY) Jo JuIUed[O JIPOLIdg [ (1°72d) S1001 SuI{o9yd JO SULIONUOW OIPOLIdJ  “[  JO UONBZI[LIAIS JO O] B SI IOy [,
(€°1¢d) wooray
Suroyud udym sjooojoxd yreay yym Ajdwios jou
(¢ 127¥) woor yoes op oym sooko[dwd 10 SUONOULS JOJ WSIUBYIAN '€
Ul UOIJBZILI9)S PUE UONE}IUES dUNNOI Sulnpayos ¢ (7 12d) woo1 ayy 10jud saakojdwo own
(7' 12¥) 919e1jiom oy} wolj K109 61-AIAOD Sunuoaaid 10j suonen3oy ¢
QOUB)SIP 9JES B JO WOOI oY} U0 SywI| SUIPIAOL] T (1°12d) sjoo0301d
(1°7D) snA 61-AIAOD (1°12¥) 1om 0} SUIOd WOIJ SNIIA Y} yreay ym A1dwoo sAemye 03 9010, Jse], (1°7vD) sjov0301d yyjeay
9y} JO uoISSTWSueI) 10J [enuajod PaseaIoul ue SI Iy 0} pasodxo uoaq oAey oym sedkojdwo Suniqyord | 61-AIAOD ay) Aq 99Kojdwo £10A0 0 Suturepry 1 yim A[dwoo jou op sookojdwyg
Jouanbasuo) £19A009Y IANUIAIJ asne)

SYNSOY SISA[BUY 9SNOYAIBAN € J[qeL,

103

(Jihan Nada Farera et al.)

The Risk Assessment.



(rrsed)
PIpISU Se W00 YIBd Ul SIOYIPIWNY JO UOISIA0L]  f (£°s€d) sprepuels
(€°6€¥Y) 19y JIe JO SUOISIAOL]  °€ 0} SUIPI0OO. UONBIIUES W00 PUB UONR[NIID I °€
(¢'¢D) woox uonensUIpL ('S €¥) uoneNOIIO J1k QIOW JO UOISIAOL]  °T (z's€d) SuruonIpuod Ire Jo osn oy} SUIZIWIUIN ' (¢'€vD) Suruonipuod
QU} UI SOJBINI PUB SOAIAINS STIIA YT (1°5€¥) SuINpayds UonNezI[LId)s unnoy | (1°5€d) so[ni Suroue)sip [e100§ | IIe JO [[NJ PUB PISO[d SI UONIPUOD WOOI dY ],
(z+€y) suonengal 03 Surprodoe (¢'¥€d) woox
sainpaooid y1om Surpiedar 90104 ysel 61-AIAOD yoed ut 9[doad jo roquinu dyy Jiwi| 0) uONENSAY ¢
((d%)) oy} pue wea) ey auj yiim uoneynsuoy - g (Tred) storw
901JJO [}[BAY [BIO]/WIE) 3010, MSB] (1'+€¥) pouad A19A2 sjooo301d yyjeay G'1 = uoneIIWI[ YIIM dOUBISIP J[qe) SUDION T ($"€VD) Suroue)sip [BI190S JO SUONR[OIA pUB
61-AIAOD 2y} Wwoly SuruIem e S1 13y ], Jo uoneyuawduwr oy) Sunenjead pue JULIONUON [ (1'+€d) syrooq 10 suonnred Jo UOISIAOI{ ‘|  SI[OIqND IO SIWEIJ ABY JOU S0P doedSyI0M o ],
(€' €€¥) woor uonensuIwpe (Teed)
(g7€D) o1103s J0U oy ur ojdoad jo roquinu oyy SupIWI] ¢ SIOOPUI SUIOUB)SIP [BID0S JOLIS Jo uoneyuowoldwy ¢
SI W00 A} d$NLAq YSIY ST 6[-ATAOD (T €e¥) oImpayps Surues]d Iem3oy g (1°¢€d) woor (€evD)
Jo uorssrwsuer) 1oy enuojod oy, (] EEY) UONBZI[LIO)S WOOI UOHRNSIUIWPE QUNNOY [  UONBNSIUIWIPE J} SIS OUM JUOKIOAD Juryooy) | PazI[1193s Suraq oYM Jno pue ur o3 ojdoog
(Teed)
sysew A[d-0a11y) jJo SurA[ddns pue osn Joopu] ‘g (z'z€d) SuruonIpuod Ire Jo osn oy SUIZIWIUIN '
(z'€D) Burpying uonensiuIwpe (1'ze¥) Apuanbay (1rzed) (z€vD) 2950
QU3 UI SOJEIN PUB SOAIAINS SNIIA QY]  OIOW SWOOI dANRNSIUIWIPE JO SUIUBI[O JUINPoydos [ wool Yoed Ul (Suej Jsneyxd) suej jo AIiqe[ieay | 9} SULIOIUS UONJB[NIIIO JIB JO NOr[ © SI QIO
(T1€9) eo1e uoyEg (€'1€d) A11en3a1 61-ATAOD
INOLEN 9y SuLIud 010J9q Y)OOq UOTJOJUISIP Jo uonuoadxd oy} Jnoqe yoeonno pue joug ‘¢
prder oy 10ud [[1m sdokojdwd o) ‘UdY ], ‘dduBHUD (z'1€4d) sj0o0301d
(1°€D) snuA 61-AIAOD OB Je SonI[I0.] 1oznIues puey SUIPIAOI{ ‘7 YI[BY QJB[OIA OUyM S2A0[dWd 10] SUONOUES JOLINS T (1°¢vD) sjooojoxd
Yy} 03 9[qeraulna e sdakojdwyg (1°1€¥) A1snonunuod 1oe3u0o [eo1sAyd Suiproay  °| (1°1€d) wooi A19A2 ur s1ouueq [0d030id predy 1 yIedy Jo ssaudreme ooKo[dwd Jo yoe| € S 219y ],
Jdudnbasuo) K140y ADUIAIY asne)

S)nsoy SIsA[euy Surp[ing UoenSIuIUpPY 4 d[qeL

Binus Business Review, Vol. 15 No. 1, March 2024, 93—105

104



"(9dd) yewdimbg 9A109101] [eU0SIdJ PUk ‘(JOS) 2Inpadoid SuneradQ prepuels {(gOHD) Surping [onuo)) SurjpueH [80)) :9JON

(€773 GOHD woolr oY) SuLIdud

udyM sdokojdwo 10] I9ZI)TUES PUBY JO UOISIAOIJ '€
(@yra)
S1901J0 Suryodyo 10§ Fdd 10[dwood jo uorsiaoly g (T ¥pd) woo1 gOHD 9y punole UONeZI[LIAS '
(#'+D) yS1y A10A st peaxds (1'##¥) s1eo1o [eroads (1'#d) woo1 oy} Surdud (#'$VD) sse001d uonezijLels
) pUB ‘WOOI ) SINU SNITA YT, £q uoneZI[1I2)S Uk FUTUIOS 10 SA[NI ATOJepUBlN | UQUM UONZI[IIA)S 10 SUTUOAIOS JO JUSWAOB[J '] 1O SUIudoIds Aue Jnoyyim jno pue ur of saokojduyg
(€ erd)
oIS oIk oym sodko[duwid 10y Sunodor A1ojepuelN ¢ (¢ ¢pd)
(z €p¥) sookordwd UONOJJUISIP PUB UOBZI[LIA)S JB[NFal SUInpoyds ¢
(€9D) snuA 61-AIAOD 242 ueaM10q Surouelsip [edrsAyd jo uonejuoweldwy 7 (7 €pd) woolI yeaiq Jo Jurues[d ounnoy ¢ (¢'pVvD) Sunyoe|
M Pa3odJul Tk sodkordud Ayiredyq (T°€#9) Sunes 10U USYM YSEW B JBOM O} Jopuruoy '] (1°€d) Surysem puey 10J SONI[IOR] JO UOISIAOL] '] ST WO0OJ YeaIq Saako[dud oy ur sSauTURS[d oY,
(€'Trd) ssuyouq
61-AIAOD JO uonuaAald pue UONRZI[BIOOS QUINOY  °¢
(Z7d) 1O pue ur $sa008
(z'7pd) Apuasisuod porrad 11918 61-ATAOQD 9oKo[dwd Yooy 0] SANI[IOB] FUIUAIOS JO JUSWAR]J T
(z9D) 11se) S1 6[-ATAOD 9yl SuLmnp sampasoid [euonjerodo jo uonejuowd[dwy g (1°2#d) s1000301d ey (TvvD)
Jo uorssrwsuer) Joy [enuajod oy ], (1°7#¥) Ajounnoi uonezijio)s wool gOHD 1 Sunuowojdur aje[ora oym sooko(dwd 10J suonoueg | sj0o0301d yreay ypim A1dwos jou op sookojdwyg
(€' 113 rendsoy oy
0} Pa119Ja1 Suldq 2102 JISULH} 10 WOOI UONBAIISQ) € (€ 1¥d)
(T1v9) SI001JO SUIOYD dUNNOI U0 SUPSLIq AUNNOY ¢
WOOI WRJSAS Ay} FurAed] pue SuLIIUD 10} JOS T (Z'1%d) ooyo 03 s1201jo 10J sysod Suney T (1vvD)
(1°¥D) JO1S uayM JIom (1 19Y) 21ed (1'1%d) sennp 113y} no A1redo wool gOHD Y} 191U 03 Jnoqe aIe A3Y) UdYym
0) owod sa3K0]dwe 10 saakojdwyg dn-mo[[0J 10J s[endsoy [el19Ja1 yym Jureloqe[jo) | 0 109]32U SIOLJO JI suonodues JoLys jo uonisodwy | s9oKo01dwd spremo) uoisiazdns SI201Jo Jo yoe]
duanbasuo) K130y EYVILIEYERE | asne)

s)nsay sisk[euy (GOHD) Suplng [onuo) Surpuer (20D ¢ AqeL

105

The Risk Assessment..... (Jihan Nada Farera et al.)



