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Abstract Article History

The objective of this study is to identify and examine potential risk factors that  Submitted: 27 July 2024
could disrupt the production process at the Makassar poultry slaughterhouse. In  Accepted: 4 August 2024
the monthly risk evaluation, RPA currently conducts monthly risk assessments Published: 5 August 2024
without identifying the root causes of issues. By applying the Current Reality

Tree (CRT) and House of Risk (HOR) methods, 28 risk events and 23 risk agents Key Words

have been successfully identified. After calculations using the HOR model, 12  Risk, Current Reality Tree,
risk agents were selected, contributing 80% of the total cumulative Aggregate House of Risk, Poultry
Risk Potential (ARP) as priorities for handling. Thirteen action items have been  Slaughterhouse.

ranked based on Expected Time to Danger (ETD) using HOR phase 2. As a

recommendation, it is advised to implement the findings of this research and

focus on departments relevant to the investigated risks. With an innovative and

data-driven approach, it is expected that MPS can optimize its operations and

enhance business sustainability in facing existing risk challenges.

1. Introduction
Products derived from poultry processing as the primary source of global animal protein
consumption: A Review According to the United Nations' Food and Agriculture Organization
(FAO) (Henchion et al., 2021). Poultry meat consumption in Indonesia is still below the global
average (Uzundumlu & Dilli, 2023), which is 12.7 kg per capita compared to the global average
of 15 kg per capita, despite an annual trend of 11.22% due to population growth (Faqih et al.,
2020). The Ministry of Agriculture has called for an increase in the consumption and production
of high-quality poultry meat because this figure is also significantly lower compared to the per
capita consumption of poultry meat in neighboring countries, which is 38 kg (Sun et al., 2020).
The poultry industry in Indonesia is the most important sector in the national economy,
contributing 65% of animal protein and employing 10% of the national workforce (Ilham et al.,
2021). Makassar Poultry Slaughterhouse (MPS) prepares fresh chicken meat for consumer use.
The company has an MPS that meets health, animal welfare, and halal standards (Kaco &
Fitriana, 2020). Furthermore, we use cutting-edge technology and management systems to ensure
the quality and quantity of our products. The company offers various types of fresh chicken,
including carcasses, boneless cuts, breasts, thighs, wings, skin, feet, head, gizzard, liver, and
spleen. Furthermore, the company maintains good relationships with suppliers, fasmers, and
customers. The company aims to provide the Indonesian community with fresh, healthy, and
hygienic halal chicken products.
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¢ ¢ Due o the broad market, strong demand, and wide distribution reach, poultry
slaughterhouses must maintain and improve the quality of their products (Kusuma, 2023). The
goal of a poultry slaughterhouse is to avoid potential risks that can disrupt the production process.
Maintaining and enhancing product quality always involves various potential risks (Jagtap et al.,
2021) . According to the definition in the Kamus Besar Bahasa Indonesia (KBBI), the risk is
defined as "unpleasant consequences (dangerous, harmful) of an action or event". In the context
of production systems, risk is considered detrimental if the production outcomes do not meet the
desired standards (Sugianto et al., 2024) . Therefore, risks in production activities encompass
factors that directly or indirectly can lead to production outcomes not meeting the desired
standards, such as microbial contamination, product quality decline, worker health and safety
issues, supply chain disruptions, and regulatory violations (Fole, 2023).

For example, the risk of microbial contamination is a common potential risk in the meat
processing industry, including poultry slaughterhouses, such as contamination with Salmonella
or E. coli (Cegar et al., 2022). If not handled properly, such contamination can pose health risks
to consumers who consume these products (Bravo et al., 2023). Additionally, the risk of product
quality decline can occur during the production process due to uncontrolled temperature
fluctuations and unhygienic handling (Garcia-Diez et al., 2023) . This can result in product
spoilage, unpleasant odor, or poor texture (Meiramkulova et al., 2020). Production activities in
poultry slaughterhouses also involve risks to worker health and safety, such as injuries from
improper cutting and meat processing. There is also a danger of supply chain disruption, such as
delays or failures in the delivery of fresh poultry or finished products, which can hurt product
quality and availability. Furthermore, regulatory violations can lead to the risk of non-
compliance, potentially resulting in legal sanctions, temporary closures, or loss of customer trust
(Kis et al., 2023). Implementing risk management is an effective way to mitigate these hazards.

Risk management is a set of actions that involve the identification, measurement,
evaluation, response, and monitoring of risks associated with business or production
operations(Kusrini et al., 2022). One step in risk management is the House of Risk (HOR). HOR
is a modification of the Quality Work Arrangement (QFD) House of Quality (HOQ) concept
combined with Disappointment Mode and Impacts Examination (FMEA) (Fole, 2023) . It
involves determining the impacts of risks, the probability of their occurrence, and their priority.
To identify the root causes of risks, the Current Reality Tree (CRT) technique is used. CRT is a
graph designed to identify the root causes of negative impacts (Diansyah & Adhiutama, 2023).
The Future Reality Tree (FRT) is a chart that depicts the expected situation after taking action
against the identified root problems in the CRT (Sumitro, 2022). MPS manages risk by assessing
issues and occurrences at monthly meetings. However, the handling provided does not
comprehensively include the identification of risks.

This study was carried out at MPS, as previously mentioned. This study will use the CRT
approach to identify and investigate risk factors that may interrupt the MPS production process.
Furthermore, this study uses the House of Risk technique to evaluate the priority sequence of risk
agents and build appropriate risk mitigation solutions. The findings of this study are likely, to
help MPS reduce risks related to its production operations by using novel risk mitigation
techniques. )
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¢ % 2., Research Methods
« This study is descriptive research conducted utilizing a survey research approach that
includes® a variety of questions, addressing issues from multiple perspectives, notably in
revealing views, attitudes, and other factors. Data for this study were gathered through
observations of activities in the Dirty Area, which included the Unloading Area, Killing Area,
and Eviscerating Area, as well as the Clean Area, which included the Chilling Area, Cut-up Area,
and Warehouse Area, accompanied and guided by responsible personnel and area supervisors at
the Poultry Slaughterhouse. Furthermore, interviews and brainstorming sessions were done with
expert guidance from company management and specialists familiar with the organization's
business procedures. These interviews focused on risk incidents and sources in the supply chain.
Data were then collected by filling out questionnaires, which included giving numbers to risk
effect (severity), risk likelihood (occurrence), and the strength of correlation between risk
occurrences and risk agents.
The data for this study were analyzed by identifying the production processes at the MPS.
The data collected included risk events, their severity level, risk sources, occurrence frequency,
correlation between risk events and risk sources, proposed proactive actions, correlation between
risk sources and proactive actions, and the degree of difficulty associated with proactive actions.
The data was then analyzed by mapping production operations, detecting risks using the Current
Reality Tree, conducting risk analysis, evaluating and reducing hazards using the House of Risk
technique, and developing Pareto diagrams and risk maps.

3.  Results and Discussion
3.1.  Results of identifying the chicken slaughterhouse production process

To identify risk agents and risk occurrences, the researcher made direct observations
during production activities and interviewed and discussed them with respondents. The results of
the production activities in the Dirty Area and Clean Area are presented in the following table 1.

Table 1. The Manufacturing Process of The Poultry Slaughterhouse
Activity Description
The activities include receiving chickens from suppliers, inspecting the quality and
health of the chickens, weighing, relaxing, hanging, and counting the quantity of

Dirty Sector

(Unloading) chickens.

Dirty Sector Sorting chickens, killing, scorching, plucking feathers, and removing chicken necks
(Killing) and feet are among the duties.

Dirty Sector These activities include byproduct elimination, gutting, crop removal, remaining
(Eviscerating) offal chopping, and byproduct weighing.

Clear Sector (The The process involves the scalding tank, grading, and chilling.

chilling procedure)
Clear Sector (Cut-

Aside from special orders for complete carcasses, birds will be processed into

up) boneless, parting, special finishing goods, and unique product requests.
Clear Sector MPS accepts orders for fresh chickens that will be delivered on the same day after
(Warehouse) processing, as well as frozen chickens for further distribution.
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3% R%suhs of Risk Identification
“ « Risk identification is carried out utilizing the HOR method, which includes not only risk
events butalso risk agents. Risk occurrences are identified, as well as the associated risk agents

or causes. The business process identifies the following risk events and risk agents. Using the
CRT Model, 28 risk events and 23 risk agents are identified.

The risk events' intensity or impact (occurrence) will next be assessed. Table 2 shows the
assessment of severity (risk impact).

Table 2. MPS Severity Assessment Findings

3021-8209

Code Risk Event Severity
El Accumulation during chicken getting from the supplier 7
E2 Inaccurate number of chickens from the supplier 7
E3 The mismatch in the standard quality of chickens 7
E4 Obstacle in Chicken Health check 3
E5 The chickens with damp feathers high 7
E6 The chicken resting stage is less than 15 minutes 4
E7 Miscalculation of the chicken amount 6
E8 The temperature of cut-up stage carcasses exceeds 4°C 7
E9 The labeling problems on packages 4

El0 There is a defect in the cut part 3
Ell Failure to meet the chicken amount throughout the production procedure 5
El12 Hindered mobility in crate movement 2
EI13 Workplace accidents in the production process 6
El4 Idle workers in some areas 6
El5 Lack of concentration from workers in the production process 7
El6 Inability to meet target rate in the slaughtering process 6
E17 Retrieval of innards (spoon) damages the liver 3
E18 Trip to the plucking machine 4
E19 Chickens become stuck in the claw-cutting machine 1
E20 Chickens die during the bleeding process 7
E21 The check weigher machine for grading is damaged 7
E22 Insufficient quantities for various chicken categories 6
E23 Chicken quality deteriorates when frozen 6
E24 Defective packing 3
E25 Machines that are getting old 7
E26 Breakdown of the machinery 6
E27 Failure to discharge waste from blood and chicken feathers 7
E28 Inventory that remains unutilized 5

The following 23 risk agents can be identified based on the findings of the Current Reality
Tree Model in the manufacturing process activities in the Clean Area and Dirty Area, as
indicated in Table 3 below: '
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Table 3. Identification Risk Agent

Risk Agent Occurrence
Al. p The chicken delivery process is experiencing a delay 3
A2 There was a mistake in communicating with the chicken supplier 2
A3 The chickens perished while being transported in a car 5
Standard operating procedures (SOP) and the agreed-upon agreement were not
A4 . 3
followed by the supplier
Five wviral illnesses, including avian influenza, infectious bursal disease,
A5 . . . 1
Newcastle disease, cholera, and salmonellosis, are present in the hens
A6 The producing area's water faucet is damaged
A7 The employee is lacking in their area of competence
A8 The ice retrieval process causes the floor to become slick
A9 Regular machine checkups and maintenance were done incorrectly
Al10 There is a problem with the air conditioner in the clean area
All The unloading procedure had a mistake
Al2 The supervisor is not adequately monitoring the production area
Al3 Consumer demand for the goods has suddenly increased

Al4 There is a range of +/- 10% for usage homogeneity

AlS There aren't many slaughterhouses with Halal MUI certification

Al6 The production department employees are feeling worn out

Al7 The hens' size does not adhere to the specified standards

Al8 The daily work schedule was not planned correctly

A19 The production area employees are not following the stated Standard
Operating Procedures (SOP)

A20 The producing region does not exhibit a notable implementation of SR / 5S

A21 In the production area, there is a power disruption

A22 Adding the most current data to the special orders category

A23 In the chicken processing house, there was a breakdown in communication
between the departments

N — N N NN O N~ DN WD W~

—_

The next step is to use the HOR technique to make calculations based on the data collected
from the respondents after determining the risk event and risk agent.

3.3. House of Risk Phase 1

The risk management process in House of Risk Phase 1 begins by creating a matrix to
determine the relationship or linkage between risk events and risk agents. Then, the calculation
of ARP (Aggregate Risk Potential) will be conducted, where the obtained ARP values will be
used to determine the ranking of risk agents to identify the most dominant or priority risk agents
for mitigation measures, as shown in Table 4 below:
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‘o R P Table 4. House of Risk (HOR) Matrix Phase 1
o I Riskc Agent )

REEEVEMT o a2 A3 A4 A5 A6 AT AB A9 AID ANl A12 AI3  Al4 A1 AIG AIT A18 AIS A20 A1 A23 A3 SovEY
£l 9 3 1 1 1 7
E2 9 3 9 1 3 7
E3 1 9 9 9 9 7
E4 1 9 3 3 3 3
E5 9 7
E6 31 1 4
E7 1 3 8
E8 3 g 9 3 7
E9 9 1 3 3 4
E10 9 a a 3
E11 9 1 8 3 9 3 1 9 5
E12 3 1 9 2
E13 3 9 3 3 1 5
E14 3 1 3 3 3 3 3 B 9 6
E15 9 1 3 3 3 3 I 7
E16 5 ER- 5 3 s
E17 3 3 3
E18 9 9 9 1 4
E19 3 3 ] 1
E20 101 3 3 9 3 3 7
E21 5 3 7
E22 s 9 6
E23 1 1 1 3 3 6
E24 3 3 3 9 3 3
E25 9 3 3 7
E26 5 3 8
E27 3 9 11 7
E28 1 1 3 3 5

Occurrence 3 2 5 3 1 1 3 2 3 2 2 1 5 8 4 2z 4 2 2z 6 1 2 1
ARP 945 100 365 870 180 27 660 120 720 180 162 108 920 1152 372 558 36 454 408 600 234 218 213

Ramking 2 21 12 4 16 23 6 13 5 17 18 20 3 1 11 8 22 8 10 7 13 14 15

In the House of Risk (HOR) Phase 1 matrix, the ARP values for each risk agent are
determined. The ranking of risk agents based on ARP values is also identified. The ranking
results of ARP will serve as input for the Pareto diagram to determine the most dominant risk
agents that significantly impact the business processes and prioritize them for mitigation
measures.

Risk evaluation is conducted by focusing on the most dominant or prioritized risk agents.
The Pareto diagram is utilized to determine the dominant risk agents based on ARP values. The
principle behind the Pareto diagram is the 80:20 rule, which states that 80% of the issues can be
resolved by addressing 20% of the root causes (Herdianzah, 2020; Malik et al., 2024).
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Figure. 1. Pareto Diagram Result of House Of Risk Phase 1
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P e Frﬂom the Pareto diagram results, the 12 Risk Agents that are taken to the next phase
becau\se;they account for 80% of the issues are Al14, Al, A13, A4, A9, A7, A20, A16, A18, A3,
A19, and A15. These 12 risk agents are listed in Table 5 as follows:

Table 5. Risk Agents Meeting 80% of The Pareto Diagram

Rank Code Risk Agent ARP % ARP Si  Oj
The usage uniformity is within a range
1 Al4 of +/- 10% 1152 12,02 7 9
The chicken delivery process is
experiencing a delay
3 Al There is a sudden demand for the 920 9,60 3 5
product from consumers
The supplier did not comply with the
4 A4 standard operating procedures (SOP) or 870 9,08 8 3
the agreed-upon agreement
There was an error in conducting

2 Al 945 9,86 7 3

5 A9 . . 720 7,51 7 3
regular machine checks or maintenance

6 A7 The worker ha.s a deficiency in their 660 6.89 5 3
field of expertise
The implementation of SR / 5S is not

7 A20  prominently observed in the production 600 6,26 3 6
area

3 Al6 The workers in the pr.oduf:tlon . 553 5.82 6 )
department are experiencing fatigue

9 AlS There was an error in planning the daily 454 4,74 7 5

work schedule
The workers in the production area are
10 A19  not complying with the established 408 4,26 7 2
Standard Operating Procedures (SOP)
11 NG The number f’f ger.tiﬁed Halal MUI 372 3.88 4 4
slaughterers is limited
The chickens died during the

12 A . g .
3 transportation process using a vehicle

348 3,63 5 5

Next, we create a risk map as a risk assessment tool. The scales for severity and occurrence
are changed to 5 categories of assessment levels according to the following criteria. The
positions of the Risk Agents obtained and already included in the risk map are shown as follows

in Table 6:
Table 6. Risk Map
Severity Level
Occurrence Level 1 2 3 4 5
Very Low Low Medium Very High
5 Very High
4 High
. Al3 AlS
3 Medium A20 A3 N
2 Low A7
Al8
1 Very Low Al6 AL
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LA House of Risk Phase 2
“ « 1In House of Risk Phase 2, the processing is carried out by designing mitigation actions or
preventive, actions against dominant risk agents. The goal is to determine which mitigation
actions or preventive actions will be prioritized in managing risks and reducing their impact.

Table 7. Preventive Action
Code Preventive Action Risk Agent
Implementing appropriate quality control methods to

PAl - . . Al4
reduce undesired uniformity

PA2 Suppher performar}ce e\{alugtlon is conductegl to assess AL A4, A7, A3
their performance in delivering goods or services.

PA3 The development of binding SOPs is carried out towards Al, A4, A7,
suppliers as operational guidelines. A3

PA4 Safety stoc.k pr.o.curement is conducted to ensure adequate Al3
supply availability.
Performing scheduled preventive maintenance to ensure

PAS . A9
optimal performance.

PAG Providing ”leM (Total PI'Odl.leflVe Ma.lntenance) training to A9, A7, A20, A19
workers to improve productivity efficiency.

PA7 Improving the quality and quantity of the provided training. ~ A14, A9, A7, A20, A16,

Al8, Al19, AlS

PAS Imp.lemfentmg. a sys.tem of punishment and rewards as a A9, A7, A20, AL6, A1S, A19
motivational incentive for employees.

PAO Implement.mg .the 5R/5. S methodology in the production A9, A20
area to maintain cleanliness and orderliness.

PALO Conducting employee workload evaluation to measure the A16, A19
level of tasks undertaken.
Improving the quality of internal communication to

PAI11 . . A9, A20, A18
enhance effectiveness and efficiency.

PAL2 ?mpleme.ntlng an easily accessible interdepartmental A9, A8
information system

PAL3 Increasing the number of workers with MUI halal Al

certification is a requirement.

After formulating mitigation or preventive actions, the degree of difficulty in performing
the actions (D) will be assessed, followed by calculating the total effectiveness of the actions (TE)
and the effectiveness to Difficulty (ETD) ratio. The processing will be carried out using the
house of risk matrix phase 2, which will determine which mitigation or preventive actions should
be prioritized in risk management, as shown in Table 8 below:
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Table 8. House of Risk (HOR) Matrix Phase 2

Preventive Action

PA2 PA3 PA4 PAS PA6 PA7 PAS PA9 PA10 PAIl1 PAl12 PAIl3 AR
1 1152
9 9 945
Al3 9 920
A4 9 9 870
A9 9 9 3 1 3 3 1 720
A7 1 1 1 9 9 660
A20 3 1 1 9 1 600
Al6 1 1 9 558
Al8 1 1 9 9 454
Al19 1 3 9 1 408
Als 1 9 372
A3 3 3 348
TE 10368 18039 18039 8280 6480 9348 12460 11944 7560 5430 6846 4806 3348
D 4 3 3 4 3 5 3 2 3 2 4 4 3
ETD 2592 6013 6013 2070 2160 1870 4153 5972 2520 2715 1712 1202 1116
Ranking 6 3 4 9 8 10 2 1 7 5 11 12 13

Based on the table above, the prioritized sequence of mitigation or preventive actions can
be seen in the following Table 9:

Table 9. Ranking Preventive Action
Rank Code Preventive Action
Implementing a system of punishment and rewards as a motivational incentive for
employees.
PA7  Improving the quality and quantity of the provided training.
Supplier performance evaluation is conducted to assess their performance in delivering

1 PAS

3 PA2 .
goods or services

4 PA3 The development of binding SOPs is carried out towards suppliers as operational
guidelines.

5 PA10  Conducting employee workload evaluation to measure the level of tasks undertaken.

6 PA1  Implementing appropriate quality control methods to reduce undesired uniformity

7 PAO Implementing the SR/5S methodology in the production area to maintain cleanliness
and orderliness.

8 PA5  Performing scheduled preventive maintenance to ensure optimal performance.

9 PA4  Safety stock procurement is conducted to ensure adequate supply availability.

10 PAG Providing TPM (Total Productive Maintenance) training to workers to improve
productivity efficiency.

1 PALL Improving the quality of internal communication to enhance effectiveness and
efficiency.

12 PA12 Implementing an easily accessible interdepartmental information system

13 PA13  Increasing the number of workers with MUI halal certification is a requirement.

Implementation of proposed handling actions for risk agents in the red zone Al4 involves
performing PA1 and PA7. Meanwhile, risk agents in the orange zone A4 require perforrhing PA2
and PA3. The implementation of these handling actions is expected to reduce the occurrsnce and
severity levels as shown in the risk map Table 10 provided below. .

A,
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Table 10. Risk Map After Proposed Handling Actions

" Severity Level
4 Occurrence Level 1 2 3 4 5
Very Low Low Medium High Very High
5 Very High
4 High
A3
3 Medium i;g A7
Al4
AlS Al
2 Low A9
A4
1 Very Low Al6 Al8
Al9

Based on the implemented mitigation actions, efforts have been made to reduce the risks
associated with risk agents A14 and A4. For A14, the mitigation actions implemented include
implementing appropriate quality control methods to reduce undesired uniformity and improving
the quality and quantity of training provided. Although measurement of uniformity is still needed
for chicken supplies from external sources, these steps have shown improvements in risk
management. For A4, the mitigation action involves conducting supplier performance
evaluations to assess their adherence to SOPs or agreements, minimizing any violations. While
not fully achieving the green zone, these mitigation measures demonstrate an awareness of the
importance of effective risk management. This reflects a focus and commitment to ongoing
mitigation efforts and continuous improvement in reducing the associated risks of A14 and A4
risk agents.

3.5. Discussion on Risk Identification

The identification of risk agents and risk events is conducted using the Current Reality
Tree (CRT) method, which involves discussions, interviews with field workers, managers, and
supervisors, as well as a literature review. The results of this identification process consist of 28
risk events such as accumulation during chicken receiving from suppliers, inaccurate quantity of
chickens from suppliers, mismatched standard quality of chickens, and so on. Additionally, there
are 23 risk agents like delays in the chicken delivery process, mistakes in communicating with
chicken suppliers, and chicken deaths during transportation using vehicles. The House of Risk
(HOR) method is then used in the next step, specifically HOR Phase 1. In this phase, severity
levels are assigned to risk events, and occurrence levels are determined to assess how often risk
agents contribute to the occurrence of risk events. A scaling system from 1 to 9 is used for both
categories, with 1 indicating a very low level and 9 indicating a very high level. The findings
regarding risk events, risk agents, severity, and occurrence are incorporated into the HOR Phase
1 matrix to determine the correlation between each risk event and risk agent. This Matrix
provides an Aggregate Risk Potential (ARP) value, which is then utilized to prioritize niitigation
plans for the existing risk agents. 2 PN N
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¢ "¢ The application of the House of Risk (HOR) method in Phase 1 resulted in a total of 12
fisk dgents, which encompassed 80% of the cumulative identified issues. These twelve risk
agents were selected to be further processed in the subsequent phase.

Risk agent A14 is related to the usage uniformity within a range of +/- 10% during the
unloading process that involves weighing chicken samples. In this stage, appropriate quality
control methods are implemented to reduce undesired uniformity in the weight of chicken
samples. Experts believe that the presence of uniformity within +/- 10% directly affects the
desired weight category planning during forecasting and the planning of actual incoming chicken
categories. Therefore, this activity is assessed with a severity level of 7 and an occurrence level
of 9. When calculating the Aggregate Risk Potential (ARP), a value of 1152 is obtained, which is
equivalent to 12.02% of the total identified risk agents, as previously conducted by (Sumitro,
2022).

Risk agent Al is related to the chicken delivery process experiencing a delay, which leads
to consequences such as waiting time and disruptions in production schedules. Evaluating delays
caused by internal factors is easier compared to delays caused by external factors. Experts
believe that internal delays are rare, while delays are more likely to originate from external
parties, considering the supplier's performance evaluation in delivering goods or services, and
the development of standard operating procedures (SOPs) as operational guidelines towards
suppliers. Therefore, this risk agent is assigned an occurrence value of 3. If this risk agent occurs,
it can have a significant impact on overall production activities, and experts assign a severity
value of 7 to this risk agent. When calculating the Aggregate Risk Potential (ARP), a value of
945 is obtained, which is equivalent to 9.86% of the total identified risk agents, as previously
conducted by (Leng & Corman, 2020).

Risk agent A13 is related to the sudden demand for the product from consumers. Since
RPA Makassar implements a Make to Order (MTO) system, the production process relies on
customer orders. Sudden consumer demand can impact production processes and planning.
When the product is not available to meet the sudden demand, there is a potential missed
opportunity for increased profits (Dulam et al., 2021) . However, since the company maintains
inventory in the warehouse, the impact of this event is not significantly detrimental, and experts
assign a severity value of 3. The experts also assign an occurrence value of 5 to this risk agent, as
such occurrences are relatively infrequent. When calculating the Aggregate Risk Potential (ARP),
a value of 920 is obtained, which is equivalent to 9.60% of the total identified risk agents.

Risk agent A4 is related to the supplier's non-compliance with the standard operating
procedures (SOP) or the agreed-upon agreement. Incidents such as suppliers arriving earlier than
promised, leading to congestion in the unloading area, as well as sudden and unilateral delivery
cancellations, have occurred according to experts, albeit infrequently, and are assigned a value of
3 for occurrence. Although the occurrence rate of this risk is low, its impact is significant as it
directly affects several risk events, such as congestion in the unloading area, non-compliance
with planned production quantities, and idle workers when deliveries are canceled (Nafi’ah &
Mahbubah, 2021) . Therefore, the experts assign a severity value of 8 to this risk agent.<When
calculating the Aggregate Risk Potential (ARP), a value of 870 is obtained, which is equivatent
to 9.08% of the total identified risk agents. )
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+ "¢ Risk agent A9 is related to errors in conducting regular machine checks or maintenance.
The production process at RPA Makassar heavily relies on the use of machines. Some machines
play vitalgoles, and if they experience damage, it can hinder or even halt production activities.
These machines include the Shackle, which is essential for transferring chickens between
workstations, the scalder machine for boiling slaughtered chickens, the plucked machine for
feather removal, the Chilling Tank for washing, cleaning, and maintaining the chicken's
temperature at < 40C, the Check Weigher for automated grading, and the Metal Detector during
the packaging stage. Errors in machine maintenance are rare, so the experts assign an occurrence
value of 3. However, if such errors occur, they can have a significant impact, leading the experts
to assign a severity value of 7 to this risk agent. When calculating the Aggregate Risk Potential
(ARP), a value of 720 is obtained, which is equivalent to 7.51% of the total identified risk agents,
as previously conducted by (Mahmoodzadeh et al., 2020).

Risk agent A7 is related to workers having deficiencies in their field of expertise,
specifically referring to a small portion of temporary workers involved in activities in the cutting
or cut-up area. The majority of employed workers have sufficient experience, and the addition of
less experienced workers is only done when production targets are higher than usual (Giermindl
et al., 2022). Experts believe that this occurrence is not very frequent and assign an occurrence
value of 3. The impact of worker skill deficiencies is relatively minor, leading the experts to
assign a severity value of 5. When calculating the Aggregate Risk Potential (ARP), a value of
660 is obtained, which is equivalent to 6.89% of the total identified risk agents.

Risk agent A20 is related to the inadequate implementation of SR/5S in the production area.
The company has implemented certain aspects of 5S, such as labeling tools, signage for
pedestrian pathways, and signage for product bins. However, some violations occur, such as
workers crossing marked lines on the floor, hindering the use of carts for transporting products,
and some signs have faded, particularly in the Dirty Area, which includes unloading,
slaughtering, cutting, and offal disposal. Experts believe that this risk agent does not significantly
impact production activities because workers are well-trained to work in their respective areas,
and equipment movement and storage are well-established. However, due to the somewhat broad
scope of 5S/5R issues, an occurrence value of 6 is assigned. When calculating the Aggregate
Risk Potential (ARP), a value of 600 is obtained, which is equivalent to 6.26% of the total
identified risk agents, as previously conducted by (Sagandira et al., 2020).

Risk agent A16 is related to workers in the production department experiencing fatigue.
Worker fatigue can occur if one or more of the following events happen: sudden customer
demands, planning errors by the planning department resulting in fewer scheduled workers than
necessary, or experienced workers facing obstacles and needing to be replaced by less skilled
workers (Ferreira & Gomes, 2022) . However, even when these events occur, it is rare for
workers to be affected to the point of experiencing fatigue, leading the experts to assign an
occurrence value of 2. Meanwhile, a severity value of 6 is assigned at a moderate level because
fatigued workers can result in a loss of concentration or errors in production activities. As the
workers typically affected by fatigue are less skilled, they are more focused on routiné eutting
activities rather than special orders that require extra precision. When calculating the Aggregate
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© Risk Potential (ARP), a value of 558 is obtained, which is equivalent to 5.82% of the total
identified risk agents.

Risks agent A18 is related to errors in planning the daily work schedule. The planning
activities involve determining the number of workers to be employed in a given week according
to the production targets to be achieved. If the planned number of workers is fewer than
necessary, workers may experience fatigue. However, if the number of workers exceeds the
required amount, it not only leads to idle workers but also contributes to additional costs borne
by the company (Li et al., 2023). Considering these factors, the experts assign a relatively high
severity value of 7. This risk agent occurs infrequently, so an occurrence value of 2 is given.
When calculating the Aggregate Risk Potential (ARP), a value of 454 is obtained, which is
equivalent to 4.74% of the total identified risk agents.

Risk agent A19 is related to workers in the production area not complying with established
Standard Operating Procedures (SOP). Each production stage has its standard procedures that
have been provided to all workers during training and development. The workers have received
adequate qualifications from the training period (Kotak et al., 2023) . This risk agent occurs
infrequently and is assigned an occurrence value of 2 by the experts. However, if it does occur, it
can have a significant impact on the production process, and the severity value assigned by the
experts is 7. This risk agent also encompasses the occurrence of workplace accidents, as almost
all workplace accidents are caused by workers deviating from the implemented standard
procedures. The calculation of the Aggregate Risk Potential (ARP) for risk agent A19 yields a
value of 408, which is equivalent to 4.26% of the total identified risk agents.

Risk agent A15 is related to the limited number of certified Halal MUI slaughterers. The
activity of chicken slaughtering is required to be performed by workers who have obtained Halal
MUI certification (Thaha et al., 2023). In this study, the Chicken Slaughterhouse has 8 workers
with this certification, with a rotation of 2-3 individuals per shift per day. The number of workers
is sufficient to meet the company's production targets. However, in the event of absences from
these workers, which occur infrequently and are assigned an occurrence value of 4 by the experts,
there will be an additional burden on the available workers with certification. To minimize the
impact, the company also brings in certified workers from external sources, as they have been
doing so far (Mustafa, 2023). Based on these considerations, the experts assign a severity value
of 4. When calculating the Aggregate Risk Potential (ARP) for this risk agent, a value of 372 is
obtained, which is equivalent to 3.88% of the total identified risk agents

Risk agent A3 is related to chickens dying during the transportation process using a vehicle.
The transportation activity of chickens from both internal and external farms has the potential for
chicken mortality during the journey. This event consistently occurs with each transportation, but
the number of occurrences is relatively small compared to the total chicken orders overall
(Rezende et al., 2023). This event is more likely to occur with chickens from external farms that
have longer distances to travel. The experts assign an occurrence value of 5 and a severity value
of 5 to this risk agent. The impact of this risk agent is a reduction in the number of chickens that
can be processed for fresh chicken orders and a decrease in the number of special orders. .To
mitigate the impact, the planning department has included this variable in the chicken ordeting
process from the farms (Pratiwi et al., 2023) . Therefore, the influence of this risk agerit is
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“ gonsidered dow, in line with the severity value provided by the experts. When calculating the
Aggrégate Risk Potential (ARP) for this risk agent, a value of 348 is obtained, which is
equivalengto 3.63% of the total identified risk agents.

3.6. Risk Mitigation Discussion

In the House of Risk phase 2 results, 13 mitigation actions were identified to address the 12
priority risk agents. These actions have been ranked based on the ETD (Effectiveness to
Difficulty) rating.

PAS, which involves implementing a system of punishment and rewards as a motivational
incentive for employees, has the highest ETD (Effectiveness to Difficulty) value among the
mitigation actions. Implementing this action has a significant impact, with a score of 9, on two
risk agents: A7 (workers lacking expertise in their field) and A19 (workers not complying with
SOPs in the production area). The presence of rewards provides additional motivation for
employees to perform their best, while punishments are expected to encourage workers to be
more careful in following SOPs and invest more effort in training to reduce mistakes while
working (Ali et al., 2021) . This mitigation action also has a minor impact on A9 (errors in
conducting regular machine checks or maintenance), A16 (workers experiencing fatigue in the
production department), A18 (errors in planning the daily work schedule), and A20 (lack of
prominent implementation of 5S/5R in the production area). Implementing this action is
considered easy, with a weight of 2 in the Degree of Difficulties (D). The calculated ETD value
for this action is 5972.

PA7, which involves improving the quality and quantity of training provided, is a
mitigation action that impacts the improvement of job quality. The implementation of this action
has the greatest influence on the risk agent A7 (workers lacking expertise in their field), followed
by A9 (errors in conducting regular machine checks or maintenance), A14 (usage uniformity
within a range of +/- 10%), A15 (limited number of certified Halal MUI slaughterers), A18
(errors in planning the daily work schedule), A19 (workers in the production area not complying
with SOPs), and A20 (lack of prominent implementation of 5S/5R in the production area).
Implementing this action is considered relatively easy, with a weight of 3 in the Degree of
Difficulties (D). The training conducted by the company has been proven effective, especially in
enhancing the capabilities of new workers to reach the overall standard competency limit (Mail
et al., 2019). Improving the quality of training for experienced workers can enhance their overall
competency limit (Studer et al., 2021). This mitigation action also has a minor impact on Al4
(usage uniformity within a range of +/- 10%), A20 (lack of implementation of 5S/5R), A16
(worker fatigue in the production area), A18 (errors in planning the daily work schedule), and
A15 (limited number of certified Halal MUI slaughterers). In the ETD calculation for this
mitigation action, a value of 4153 is obtained.

PA2, which involves supplier performance evaluation, is a mitigation action that provides
an opportunity to improve the productivity of suppliers in delivering materials aceording to
agreements. The largest impact of this mitigation action is on the risk agents Al (deldy«in the
chicken delivery process), A3 (chickens dying during transportation using a vehicle),”and®A4
(supplier non-compliance with SOPs or agreed-upon agreements). Performance evaluation is
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“ mecessary to determine which external suppliers are suitable for establishing long-term binding
agreetents (Kuwornu et al., 2023) . This mitigation action also has a minor impact on A7
(workers lacking expertise in their field). Implementing this action is considered relatively easy,
with a weight of 3 in the Degree of Difficulties (D). In the ETD calculation for this mitigation
action, a value of 5169 is obtained.

PA3, the development of binding SOPs towards suppliers as operational guidelines, is a
mitigation action carried out for A1 (The chicken delivery process is experiencing a delay), A3
(The chickens died during the transportation process using a vehicle), A4 (The supplier did not
comply with the standard operating procedures (SOP) or the agreed-upon agreement), and A7
(The worker has a deficiency in their field of expertise) in the procurement of chickens from
external farms only in situations where internal farm supplies are insufficient. Contracts formed
under such circumstances do not have excessively high levels of binding, so errors occurring
from external suppliers are considered reasonable. Implementing binding SOPs can improve
transportation quality, reduce transportation delays, enhance transportation quality, and
strengthen the trust bond between both parties (Kato et al., 2022) . Implementing this action is
considered relatively easy, with a weight of 3 in the Degree of Difficulties (D). In the ETD
calculation for this mitigation action, a value of 6013 is obtained.

PA10, conducting employee workload evaluation to measure the level of tasks undertaken,
is a mitigation action that can be implemented to address risk agents A16 (The workers in the
production department are experiencing fatigue) and A19 (The workers in the production area
are not complying with the established Standard Operating Procedures (SOP)). The evaluation
results of employee workload can be used by the planning department to implement more
suitable work schedules, ensuring that workers are not burdened beyond their capacity. This
mitigation action is assigned a value of 2 in the Degree of Difficulties (D), indicating a low level
of difficulty, as the calculation only considers workload calculation without incorporating
scheduling factors. Scheduling is done after obtaining the results of the workload evaluation
(Bekishev et al., 2023). In the ETD calculation, this mitigation action obtains a value of 2715.

PA1, implementing appropriate quality control methods to reduce undesired uniformity, is
a mitigation action that can be undertaken based on the redundancy of activities, where the
company has already calculated the usage uniformity within a range of +/- 10% from internal
farms. By limiting this activity only to external farm sources, a specific reduction in uniformity
usage is carried out, which has a significant impact on risk agent A14 (Usage uniformity is
within a range of +/- 10%). This action has a high level of difficulty and is assigned a value of 4
in the Degree of Difficulties (D), as it involves reforming worker SOPs, recalculating orders to
align with operational time and workload, and evaluating external farm parties (Kato et al., 2022).
In the ETD calculation, this mitigation action obtains a value of 2592.

PA9, implementing the 5SR/5S methodology in the production area to maintain cleanliness
and orderliness, is a mitigation action that can address A9 (There was an error in conducting
regular machine checks or maintenance) and A20 (The implementation of 5R/SS is not
prominently observed in the production area), which is assigned a value of 3 in the Degree, of
Difficulties (D), indicating a relatively low level of difficulty or ease of implementation. This is
because most of the production floor already has markings, but many of them have. f{(ied
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“ especially in the Dirty Area. Reevaluation of the markings is also necessary due to changes in the
preduction floor area since the last implementation of the 5S/5SR markings (Fole & Kulsaputro,
2023). In the ETD calculation, this mitigation action obtains a value of 6013.

PAS, performing scheduled preventive maintenance to ensure optimal performance, is a
mitigation action that can address risk agent A9 (There was an error in conducting regular
machine checks or maintenance). The mitigation action involves conducting preventive
maintenance by the technical department, which includes scheduled periodic checks, lubrication,
cleaning, and replacement when the machine has reached its end-of-life, even if it is still
functional (Assaf & Assaad, 2023). The implementation of this mitigation action is assigned a
value of 3 in the Degree of Difficulties (D), indicating a moderate level of difficulty, as the
training is conducted within the scope of the technical department. In the ETD calculation, this
mitigation action obtains a value of 2160.

PA4, conducting safety stock procurement to ensure an adequate supply availability, is a
mitigation action that directly addresses risk agent A13 (There is a sudden demand for the
product from consumers). The main challenge in implementing this action is determining the
appropriate quantity to avoid excessive stock that could lead to waste, while also ensuring it is
not too low to meet sudden demand (Gongalves et al., 2020). Therefore, this mitigation action is
assigned a value of 4 in the Degree of Difficulties (D), indicating a high level of difficulty due to
its complexity. In implementing this action, regular evaluation and data development following
market trends are necessary. In the ETD calculation, this mitigation action obtains a value of
2070.

PAG6, providing TPM (Total Productive Maintenance) training to workers to improve
productivity efficiency, is a mitigation action that can address A9 (There was an error in
conducting regular machine checks or maintenance), A7 (The worker has a deficiency in their
field of expertise), A19 (The workers in the production area are not complying with the
established Standard Operating Procedures (SOP)), and A20 (The implementation of SR/5S is
not prominently observed in the production area) by focusing on the implementation of TPM.
TPM is a comprehensive maintenance activity carried out by all elements of the workforce with
the main basis of implementing 5S/5R. The main challenge in implementing TPM is providing
education and training to all elements of the workforce to recognize, understand, care for, and
optimize the work environment, including production machines so that they feel a sense of
responsibility and are proactive in communicating with the technical maintenance department
(Pinto et al., 2020). Due to its implementation covering all production activities, this mitigation
action is difficult to execute and is assigned a value of 5 in the Degree of Difficulties (D). In the
ETD calculation, this mitigation action obtains a value of 1870.

PA1l, improving the quality of internal communication to enhance effectiveness and
efficiency, is a mitigation action aimed at addressing issues related to A9 (There was an error in
conducting regular machine checks or maintenance), A18 (There was an error in planning the
daily work schedule), and A20 (The implementation of SR/SS is not prominently obsesved in the
production area) caused by communication errors between departments. The risk agent"that can
be addressed or influenced by this mitigation action is A18 (errors in daily work planning). ¥he )
implementation of this action is considered moderately difficult due to limited alternative options »
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* for infernal,communication, such as the company's intranet and social media groups (Ober &
Kochmmanska, 2022). Therefore, this mitigation action is assigned a value of 4 in the Degree of
Difficulties (D). In the ETD calculation, this mitigation action obtains a value of 1712.

PA12, implementing an easily accessible interdepartmental information system, is a
mitigation action that is similar and aligned with the mitigation action in PA11 (Improving the
quality of internal communication to enhance effectiveness and efficiency). The implementation
of this action is considered moderately difficult due to the limited alternative options for internal
communication, which only consist of the company's intranet and social media groups (Cosa et
al., 2021). Therefore, this mitigation action is assigned a value of 4 in the Degree of Difficulties
(D). In the ETD calculation, this mitigation action obtains a value of 1202.

PA13, increasing the number of workers with MUI Halal certification as a requirement, is
a mitigation action specifically designed to address risk agent A15 (The number of certified
Halal MUI slaughterers is limited). Two approaches can be taken: providing training to existing
workers to obtain MUI Halal certification or recruiting external workers who already possess the
certification (Harapan et al., 2022). If the company chooses either or both of these options, this
mitigation action is considered relatively easy to implement and is assigned a value of 3 in the
Degree of Difficulties (D). In the ETD calculation, this mitigation action obtains a value of 1116.

4.  Conclusion

The research conducted at the Makassar Chicken Slaughterhouse aims to identify and
study potential risk agents that may disrupt the production process. The Current Reality Tree
method is utilized for risk identification analysis, while the House of Risk method determines
risk priorities and mitigation strategies. The research findings are expected to reduce operational
risks through innovative risk mitigation approaches. Based on the results and discussions, this
study concludes that the Makassar Chicken Slaughterhouse only conducts monthly risk
evaluations without identifying the root causes. The Current Reality Tree and House of Risk
identified 28 risk events and 23 risk agents. After calculating using the House of Risk model, 12
risk agents were selected, contributing to 80% of the total cumulative Aggregate Risk Potential
(ARP). The prioritization of mitigation actions is based on the highest ARP. There are 13
mitigation actions recommended, ranked by ETD (Estimated Time to Detect) using the House of
Risk stage 2. It is advised to implement the research findings and focus on the relevant
departments associated with the studied risks. Nex research recommendations: in-depth study of
main risk agents, analysis of root causes of risk events, evaluation of mitigation actions,
involvement of relevant departments, utilization of alternative methods, and engagement of
stakeholders. The aim is to enhance risk understanding and develop effective mitigation
strategies.
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