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Designing a House of Risk-Based Risk Mitigation Model
for Sustainable Qurban Animal Slaughtering Operations
in South Sulawesi

Januar Kulsaputro'?, Asrul Fole?**, Yan Herdianzah®, Erniyani®

Abstract. Qurban animal slaughtering operations involve various risks that may affect halal compliance, food
safety, occupational safety, environmental sustainability, and operational performance. This study aims to
identify risk events and risk agents affecting qurban animal slaughtering operations in South Sulawesi and to
develop appropriate mitigation strategies using the House of Risk (HOR) methodology. Data were collected
through field observations, expert interviews, and questionnaires involving veterinarians, halal supervisors,
qurban committees, and slaughtering operators. The results identified 23 risk events and 17 risk agents. HOR
Phase 1 analysis revealed six critical risk agents, with the highest Aggregate Risk Potential (ARP) values being
AT4 (2,754), A6 (2,232), and A7 (1,784). HOR Phase 2 generated 12 preventive actions, where PA12 achieved the
highest Total Effectiveness (68490), followed by PA7 (42,282) and PA4 (40,320). The proposed mitigation mode/
integrates risk identification, monitoring, supervision, sanitation control, and workforce development to improve
halal compliance, food safety, environmental management, and operational sustainability. The findings provide
practical guidance for implementing sustainable risk management systems in qurban animal slaughtering

operations.
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I. PENDAHULUAN

Qurban animal slaughtering represents one
of the largest annual livestock-processing
activities in Indonesia (Riyadi, 2026). According
to the Indonesian Ministry of Religious Affairs,
approximately 2.16 million qurban animals were
slaughtered during Eid al-Adha 2024,
comprising cattle, goats, and sheep. The
increasing volume of slaughtering activities
raises concerns regarding food safety, hygiene,
environmental pollution, and worker safety (Putri
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et al, 2023). Poorly managed slaughtering
operations may result in meat contamination,
quality deterioration, and inefficient distribution,
highlighting the importance of proactive risk
management practices (Kristanto & Kurniawati,
2023; Utama et al., 2025).

Despite existing regulations, many qurban
slaughtering sites still operate with limited
facilities and inadequate sanitation controls
(Khan et al, 2022). Data from the Directorate
General of Livestock and Animal Health Services
indicate that more than 30% of temporary
slaughtering locations require improvements in
hygiene and waste-management practices (Khan
et al,, 2021a). In addition, veterinary inspections
frequently identify deficiencies in ante-mortem
examinations and meat-handling procedures
(Khan et al, 2021b). These shortcomings
increase the risk of cross-contamination,
occupational accidents, and non-compliance
with halal and food safety standards during peak
slaughtering periods (Khan et al., 2023).

South  Sulawesi is among Indonesia’s
important livestock-producing provinces,
supporting both commercial and religious
slaughtering activities (Lahmar & Al Qaruty,
2026). Statistics Indonesia (BPS) reported that
the province possessed approximately 1.5
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million cattle and over 900 thousand goats in
recent years. During Eid al-Adha, thousands of
animals are processed across Makassar, Gowa,
Maros, and neighboring districts (Khan et al.,
2024). The involvement of livestock suppliers,
veterinarians, slaughtering committees,
volunteers, and consumers creates a complex
operational system with numerous potential
sources of risk and process disruption (Masudin
et al., 2024).

Risk management studies in livestock and
food-processing industries have increasingly
adopted the House of Risk (HOR) method (Riana
et al, 2025). Research conducted in poultry
slaughterhouses identified 28 risk events and 23
risk agents, successfully prioritizing 12 critical
risks for mitigation (Astutik et al., 2024). Other
studies in halal food supply chains reported risk
reductions exceeding 30% after implementing
HOR-based mitigation strategies (Purnomo et
al, 2021; Ulfah, 2022). Furthermore, HOR has
been applied in agricultural distribution and
meat-processing systems to improve
operational  reliability, = demonstrating its
effectiveness in prioritizing preventive actions
and reducing Aggregate Risk Potential values
(Padhil et al.,, 2021; Suaib et al., 2024).

Although HOR has been extensively applied
in manufacturing, food processing, and supply
chain management, its application to qurban
animal slaughtering operations remains limited
(Kusrini et al., 2022; Muthmainnah et al., 2021;
Perdana et al., 2020). Previous studies generally
focused on halal compliance, animal welfare, or
meat quality without integrating comprehensive
operational risk mitigation. Moreover, the
unique characteristics of qurban activities, such
as temporary facilities, volunteer workers,
concentrated slaughtering schedules, and high
operational uncertainty, have received little
attention. Therefore, this study proposes a
specialized HOR-based risk mitigation model
tailored to sustainable qurban slaughtering
operations (Malik et al, 2024; Winarso &
Jufriyanto, 2020).

This study aims to identify risk events and
risk agents affecting qurban animal slaughtering
operations in South Sulawesi and to develop
appropriate mitigation strategies using House of
Risk Phases 1 and 2. The proposed model
prioritizes critical risks and determines effective
preventive actions to improve operational

performance. The findings are expected to
support safer slaughtering practices, enhance
meat quality, strengthen halal compliance, and
improve environmental management.
Furthermore, the model may assist policymakers
and qurban committees in implementing
sustainable risk management systems.

II. METODE PENELITIAN

This study employed a risk management
approach to identify, assess, and mitigate risks in
qurban animal slaughtering operations in South
Sulawesi. The research framework integrates the
House of Risk (HOR) Phase 1 and Phase 2
methods to systematically identify risk events,
determine their causes, prioritize critical risk
agents, and formulate effective mitigation
strategies. The final stage involved developing a
risk mitigation model to support sustainable,
safe, and reliable qurban  slaughtering
operations.

Data Collection

Data were collected through observations,
interviews, and expert questionnaires involving
veterinarians,  halal  supervisors,  qurban
committees, and slaughtering operators. Primary
data included risk events, risk agents, severity,
occurrence, and mitigation alternatives, while
secondary data were obtained from regulations,
operational guidelines, livestock statistics, and
relevant scientific literature.

House of Risk Phase 1 (HOR 1)

HOR Phase 1 was used to identify and
prioritize risk agents in qurban animal
slaughtering operations. Risk events, causes,
severity, occurrence, and correlation values were
evaluated to calculate Aggregate Risk Potential
(ARP) and determine priority risk agents for
mitigation.

i=1

Where:
ARﬁz

Aggregate Risk Potential of risk

agent J

o Oj= Occurrence rating of risk agent /

o Si= Severity rating of risk event

. Rifz Correlation value between risk event
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land risk agentf
The risk agents were then ranked according
to their ARP values. Pareto analysis was
employed to identify priority risk agents
requiring immediate mitigation actions.

House of Risk Phase 2 (HOR 2)

HOR Phase 2 was used to prioritize
preventive actions for critical risk agents
identified in HOR Phase 1. The effectiveness of
each action was evaluated using correlation
values, and Total Effectiveness (TE) was
calculated to determine the most effective
mitigation strategies.

n

TE, = Z(AR P; X Ej)
j=1
Where:
o TEyx= Total effectiveness of preventive action

k
o« ARP;_ Aggregate Risk Potential of risk agent

]

Ej= Relationship value between risk agent

Jand preventive action k

Each preventive action was subsequently
assessed based on its Degree of Difficulty (Dk),
considering implementation cost, required
resources, and operational complexity. The
Effectiveness-to-Difficulty Ratio (ETD) was
calculated using Equation (3):

TE,

ETD, — D,

Preventive actions with the highest ETD
values were selected as priority mitigation
strategies.

Development of Risk Mitigation Model

A House of Risk-based mitigation model was
developed by integrating priority risk agents and
preventive actions. The model supports risk
control in  qurban animal slaughtering
operations and serves as a decision-support tool
to improve food safety, halal compliance,
occupational safety, environmental
management, and operational sustainability.

III. HASIL DAN PEMBAHASAN

This section presents the findings obtained
from the House of Risk (HOR) analysis. The
discussion covers risk event identification, risk

agent assessment, prioritization of critical risks,
evaluation  of  mitigation  actions, and
development of a sustainable risk mitigation
model for qurban animal slaughtering
operations in South Sulawesi.

Identification of Risk Events in Qurban
Animal Slaughtering Operations

Risk events were identified throughout
qurban animal slaughtering operations in South
Sulawesi, covering animal reception, inspection,
slaughtering, carcass handling, meat
distribution, sanitation, and waste management.
The identification process aimed to determine
operational risks affecting food safety, halal
compliance, occupational safety, environmental
sustainability, and overall operational
performance.

Table 1. Identified Risk Events and Severity Ratings

Code Risk Event Description Sezlgglty
Animal arrives in unhealthy
E1 o\ 8
condition
2 Incomp!ete anl'mal health 8
inspection
E3 Failure to detect zoonotic diseases 9
E4 Lack of animal identification 6
records
E5 Delay in slaughtering schedule 6
6 Insufficient number of trained 8
slaughterers
Non-compliance with halal
E7 . 10
slaughtering procedures
Es Improper animal handling before 8
slaughter
E9 Animal stress affecting meat quality 7
E10 Failure of slaughtering equipment 7
E11 Improper bleeding process 8
E12 Cross—contam|nat'|on during 9
slaughtering
E13 Contamination from slaughtering 8
tools
E14 Inadequate personal hygiene of 8
workers
E15 Improper carcass handling 8
16 Contamination during meat cutting 9
process
E17 Delayed meat distribution 6
E18 Improper meat packagmg and 7
handling
E19 Unequal distribution of qurban 5
meat
E20 Accumulation of slaughtering waste 8
Environmental pollution from blood
E21 9
and wastewater
20 Occupational accidents during 9
slaughtering operations
£23 Inadequate post-slaughter 8

sanitation and disinfection
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As shown in Table 1, twenty-three risk events
were identified in qurban animal slaughtering
operations. The most critical events were halal
non-compliance (E7; severity = 10), cross-
contamination (E12 and E16; severity = 9),
environmental pollution (E21; severity = 9), and
occupational accidents (E22; severity = 9),
indicating the need for priority mitigation and
further HOR Phase 1 analysis.

Identification and Assessment of Risk Agents

Risk agent identification was conducted to
determine the root causes of risk events in
qurban animal slaughtering operations. A total
of 17 risk agents were identified and evaluated
based on occurrence levels to assess their
contribution to operational disruptions, halal
non-compliance, food safety issues,
environmental impacts, and occupational safety
risks through expert assessments and field
observations.

Table 2. Risk Agents and Occurrence Ratings

Code Risk Agent Description Occurrgnce
Q)
Improper animal handling before
A9 . 7
slaughtering
A10 High animal den'5|'t)./ during 8
qurban activities
A1 Failure of slaughtering equipment 6
and tools
A12 Insufficient Wa's'Fe- management 8
facilities
A13 Poor wastewa.ter disposal 8
practices
Al4 Lack of standard operating 9
procedure (SOP) implementation
Inadequate coordination among
A15 ) 7
qurban committees
A16 Limited operational budget and 6
resources
A17 Absence of periodic training and 8

evaluation programs

As shown in Table 2, 17 risk agents were
identified as major sources of operational risk.
The highest occurrence rating was observed for
A14 (score = 9), while A1, A2, A6, A12, and A17
each received occurrence scores of 8. These

findings indicate that managerial, human
. - Occurrence S .
Code Risk Agent Description ©j) resource, sanitation, and environmental factors
A1 Lack of operator training and . are the dominant contributors to risk in qurban
competency animal slaughtering operations.
A Insufficient understanding of 8
halal slaughtering procedures . ele . .le . .
ghtering proce Prioritization of Critical Risk Agents Using
A3 Weak supervision during 7 .
slaughtering operations House of Risk Phase 1
Ad Inadequate ante-mortem . House of Risk Phase 1 analysis was
inspection procedures conducted to determine the priority risk agents
A5 Limited V:\tliir;gsirl)i’tjersonnel 6 contributing to operational risks in qurban
A6 Poor sanitation monitoring . animal slaughtering activities. The analysis
system integrated severity ratings, occurrence ratings,
A7 Inadequate cleaning and 8 and correlation values to calculate Aggregate
disinfection practices Risk Potential (ARP) and identify critical risk
A8 Lack of personal protective 7
equipment (PPE) compliance sources.
Table 3. House of Risk Phase 1 Matrix
Risk Events A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A1 A12  A13 Al4  AlS Al6 A17 Se:’;;"ty
E1 1 o e 9 9 o o] [o] 3 [ o o} 3 [¢] o} 1 8
E2 1 o 3 9 9 o o] [0} 1 1 [ o o} 3 [¢] 0 1 8
E3 1 o 3 9 9 1 o] [0} (o] 1 [ o o} 3 [¢] 0 1 9
E4 o] o i | 9 1 o o] (o] (o] o [ o o} 9 1 o} (o] 6
ES 3 1 3 0 0 o o] o 1 9 1 o] (o] 9 9 3 3 6
E6 9 X 1 0 0 o o] 1 (o] 3 [ o o} 9 i 1 9 8
E7 3 9 1 0 0 o o] [o] 1 o} o o o} 9 1 o} - 10
E8 1 3 1 0 0 o o] [o] 9 9 o o o} 3 1 o} 1 8
E9 1 1 (o] 0 0 o o] [o] 9 9 [ o] o} 3 [¢] o} 1 7
E10 1 o (o] 0 0 o 1 1 (o] o} 9 o] 0 3 [¢] 3 1 7
E11 3 9 o 0 0 o] 1 1 (o] o]} 3 o o} 9 [¢] 0 3 8
E12 3 1 3 0 0 9 9 3 o o] 1 o] (o] 9 1 0 1 9
E13 1 1 1 0 0 9 9 1 (o] o} 3 o o} 9 [¢] 0 1 8
E14 = 1 1 0 0 9 9 9 (o] o} [ o o} 9 1 o} 1 8
E15 = 1 1 0 0 9 3. q (o] o} 1 o o} 9 [¢] 0 1 8
E16 1 1 1 0 0 9 9 3 o] o} 1 o o} 9 [¢] o} 1 9
4 1 o k] 0 0 o o] [} (o] 1 [ o o} 9 9 3 1 6
E18 1 1 3 0 0 3 3 [o] (o] o} o o o} 9 1 o} 1 7
E19 [¢] o 3 0 0 o] [¢] o o 1 o 0 [o] 9 9 0 o 5
E20 o] o 1 0 0 3 1 [0} (o] 0 [ 9 9 3 1 3 (o] 8
E21 o] o 1 0 0 3 1 [0} (o] 0 [ 9 9 3 [¢] 3 (o] 9
E22 9 1 1 0 0 1 o] 9 1 0 < o o} 3 [¢] 0 2 9
E23 1 o i | 0 0 9 9 1 (o] o [ o o} 9 [¢] o} = 8
OC(‘(JC'J;)Q"CQ 8 8 7 7 6 8 8 7 7 8 6 8 8 9 7 6 8
ARP 1,416 1,512 1,029 1,106 864,000 2,232 1,784 1,001 798,000 1,128 522,000 1,368 1,224 2,754 1,092 624,000 1,008
Ranking 4 3 10 8 14 2 5 11 15 6 17  § 9 1 12 16 13
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Table 3 shows the relationship between 23
risk events and 17 risk agents in the HOR Phase
1 matrix. Strong correlations (value = 9) were
identified between E7T-A2/A14, E12/E16-A6/A14,
and E20/E21-A12. These results indicate that
SOP implementation, sanitation monitoring, and
waste management are the most influential
factors affecting operational risk occurrence.

Pareto Diagram of Aggregate Risk Potential (ARP)
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Figure 1. Pareto Diagram of ARP of Risk Agents
in Qurban Animal Slaughtering Operations

Figure 2 shows the Pareto analysis of 17 risk
agents. The highest ARP values were obtained
by A14 (2,754), A6 (2,232), and A7 (1,784). The
cumulative percentage reached 82.83% at the
sixth risk agent, indicating that A14, A6, A7, A2,
A1, and A12 are the priority risk agents requiring
mitigation to improve operational safety, halal
compliance, and sustainability.

Development and Evaluation of Preventive
Actions Using House of Risk Phase 2

House of Risk Phase 2 was applied to
develop 12 preventive actions for mitigating 6
priority risk agents. The analysis evaluated
mitigation effectiveness to improve safety, halal
compliance, environmental performance, and
operational sustainability in qurban animal
slaughtering operations.

Table 5. Preventive Action List for Priority Risk

Agents
. . _ Risk
Code Preventive Action Description
Agent
PAT Develop and stalt\dard|ze qurban Al4
slaughtering SOPs
PA2 Conduct‘ periodic SOF'J soaall;atlon Al4
and implementation audits

PA3 Establish sanitation monitoring and A6

inspection teams
Implement sanitation checklists
PA4 before, during, and after slaughtering A6, A7
activities

. . _ Risk
Code Preventive Action Description
Agent
Improve cleaning and disinfection
PA5 procedures for facilities and A7
equipment
PAG Provide halal sIau.ghtermg training A2, AT
for slaughtering operators
Conduct regular halal compliance A2,
PA7 S .
supervision and evaluation Al4
PAS Organize competency-based training Al
programs for workers
Implement periodic competency
PA9 assessment and certification Al
programs
PA10 Improve slaughterm'g waste A12
collection and segregation systems
Develop environmentally friendly
PA11 waste and wastewater treatment A12
facilities
Establish an integrated monitoring AA164
PA12 system for operational, sanitation, A7I
and environmental performance A1.I7_

Table 5 presents 12 preventive actions
developed to mitigate 6 priority risk agents

identified in HOR Phase 1. The actions
emphasize SOP implementation, sanitation
control, halal compliance, workforce

competency, and waste management as the
dominant sources of operational risk.

Table 6. House of Risk (HOR) Phase 2 Matrix

Risk Preventive Action
Agent PA1 PA2 P P4 PAS PA6 PAT PAS ) PAID PAT1 PA12

AL 0 9 0 0 9 275
23
1784
1512
1416
1368

ARP

9
0
0
1
1

9
0
0 3

A2 0 0 0 0 0 [ 0 0 9 9
3 AT AT BM R 2T 6% Ll 178 A8 1232 3 884
D 3 S 3 4 3 3 4 2 2 3 5 5
BD 928 95 A48 1008 7584 B7TM 10571 864 T4 410 4R 1359
Rankng 4 5 3 2 10 6 1 T 11 9 12 3

Table 6 shows the effectiveness relationship
between priority risk agents and preventive
actions. The Total Effectiveness (TE) values
indicate the ability of each preventive action to
mitigate multiple risk agents simultaneously.
Higher TE values represent greater contributions
toward operational risk reduction and improved
system performance.

Prioritization of Risk Mitigation Strategies
Risk mitigation strategies were prioritized
using the Effectiveness-to-Difficulty Ratio (ETD).
Based on 12 preventive actions, higher ETD
values indicate more effective and feasible
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mitigation measures for reducing operational
risks in qurban animal slaughtering activities.

Table 6. ETD-Based Ranking of Preventive

Actions
Preventive

Rank Action Code TE D ETD
1 PA7 42,282 4 10,571
2 PA4 40,32 4 10,08
3 PA12 68,49 5 13,698
4 PA1 27,774 3 9,258
5 PA2 27,774 3 9,258
6 PA6 26,352 3 8,784
7 PA8 17,28 2 8,64
8 PA3 25,344 3 8,448
9 PA10 12,312 3 4,104
10 PAS5 22,752 3 7,584
11 PA9 14,448 2 7,224
12 PA11 12,312 5 2,462

As presented in Table 8, PA7 achieved the
highest ETD value (10,571), followed by PA4
(10,080), indicating that halal compliance
supervision and sanitation control are the most
effective mitigation strategies. These findings
are consistent with previous studies showing
that supervision systems and sanitation
management significantly reduce operational
risks and improve process reliability in food and
slaughtering operations (Purnomo et al., 2021;
Ulfah, 2022).

Meanwhile, PA12 generated the highest TE
value (68,490) but required greater
implementation effort (D = 5). In contrast, PA1
and PA2 achieved ETD values of 9258,
demonstrating the importance of SOP
implementation and compliance audits. Similar
findings have been reported by previous HOR-
based studies, which emphasized that
standardized procedures, monitoring systems,
and workforce development are critical factors
for improving operational performance and risk
reduction (Natalia et al, 2020; Padhil et al.,
2021).

Model for
Slaughtering

Proposed Risk Mitigation
Sustainable Qurban Animal
Operations

The proposed model integrates the results of
HOR Phase 1 and Phase 2, including 23 risk
events, 17 risk agents, 6 priority risk agents, and
12 preventive actions. The framework supports
halal compliance, food safety, occupational
safety, environmental  sustainability, and
operational reliability in qurban animal

slaughtering activities.

1. OPERATIONAL PROCESSES IN QURBAN ANIMAL SLAUGHTERING
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Figure 2. Proposed House of Risk-Based Risk
Mitigation Model for Sustainable Qurban Animal
Slaughtering Operations

Figure 3 presents the HOR-based conceptual
framework integrating 23 risk events, 17 risk
agents, and 6 priority risk agents. Similar
integrated risk frameworks have been reported
by (Hasanah et al, 2025; Indrasari et al., 2024;
Suaib et al., 2024).

The framework incorporates 12 preventive
actions developed through HOR Phase 2 to
reduce operational risks and improve halal
compliance, food safety, and sustainability.
These findings are consistent with studies by
(Padhil et al., 2022; Perdana et al,, 2020), which
emphasize proactive mitigation and continuous
improvement  for sustainable operational
performance.
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Figure 4. Integrated Risk Mitigation Model for
Sustainable Qurban Slaughtering Operations
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Figure 4 presents an integrated risk
mitigation model derived from HOR Phase 1 and
Phase 2, incorporating 6 priority risk agents and
12 preventive actions. The model systematically
links risk identification, prioritization, and
mitigation  processes.  Similar  integrated
approaches  have  been  reported by
(Muthmainnah et al., 2021; Perdana et al., 2020).

The model emphasizes five priority
preventive actions (PA7, PA4, PA12, PA1, and
PA2) as key strategies for reducing operational

risks. Supported by management commitment
and continuous monitoring, these actions are
expected to improve halal assurance, food
safety, environmental  sustainability, and
operational performance. These findings are
consistent with previous studies by (Kusrini et al.,
2022; Muthmainnah et al, 2021), which
highlighted proactive mitigation as a critical
factor in achieving sustainable operational
systems.

Table 9. Managerial Implementation Framework for Sustainable Qurban Animal Slaughtering
Operations

Stage Main Activities

Responsible Stakeholders

Expected Outcomes

Develop SOPs, allocate resources,
establish sanitation and halal
compliance programs
Execute preventive actions, conduct
training, implement sanitation
checklists, and monitor compliance
Perform operational audits, halal
compliance assessments, sanitation

Planning

Implementation

Qurban Committee, Halal

Slaughtering Operators,
Veterinarians, Halal

Standardized operational
procedures and
implementation readiness
Reduced occurrence of
priority risk agents and
improved operational control

Supervisors, Local
Government

Supervisors

Internal Auditors, Identification of operational

Evaluation . ) Veterinarians, Halal gaps and corrective action
inspections, and performance . .
. Supervisors requirements
reviews
. Update SOPs, improve facilities, Sustainable operational
Continuous P L P Management Team, Local P .
enhance training programs, and performance and continuous
Improvement L Government, Stakeholders . .
strengthen monitoring systems risk reduction
Table 9  presents a  managerial IV. CONCLUSION

implementation framework consisting of four
stages: planning, implementation, evaluation,
and continuous improvement. Each stage
involves specific stakeholders and activities
aimed at mitigating the six priority risk agents
identified through HOR analysis. Similar
managerial frameworks have been widely
applied in risk management studies to improve
operational effectiveness and sustainability (Fole,
2023; Kusrini et al., 2022).

The framework facilitates the systematic
execution of 12 preventive actions, strengthens
halal compliance, food safety, sanitation
management, and continuous monitoring
systems. Through stakeholder collaboration and
periodic performance evaluation, the framework
supports sustainable operational improvement
and risk reduction. These findings are consistent
with  previous studies emphasizing the
importance of structured implementation and
continuous improvement in achieving
sustainable operational performance (Malik et
al, 2024; Winarso & Jufriyanto, 2020).

This study applied the House of Risk (HOR)
methodology to identify, assess, and mitigate
risks associated with qurban animal slaughtering
operations in South Sulawesi. The results
identified 23 risk events and 17 risk agents
distributed throughout the operational process.
HOR Phase 1 analysis revealed six critical risk
agents, namely A14 (ARP = 2,754), A6 (ARP =
2,232), A7 (ARP = 1,784), A2 (ARP = 1,512), A1
(ARP = 1,416), and A12 (ARP = 1,368), which
collectively represented the dominant sources of
operational risk. Furthermore, HOR Phase 2
generated 12 preventive actions, with PA12 (TE
= 68,490), PA7 (TE = 42,282), and PA4 (TE =
40,320) identified as the most effective
mitigation  strategies. The proposed risk
mitigation model integrates risk identification,
prevention,  monitoring, and  continuous
improvement to enhance halal compliance, food
safety, environmental management,
occupational safety, and operational
sustainability. For future implementation, qurban
committees, veterinary authorities, and local
governments are encouraged to prioritize SOP
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enforcement, sanitation monitoring, halal
compliance supervision, workforce competency
development, and integrated monitoring
systems. Future studies may incorporate
quantitative performance indicators and digital
monitoring technologies to further strengthen
sustainable risk management practices in qurban
animal slaughtering operations.
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