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This study investigates risk mitigation strategies within the label holder supply chain
at a company specializing in convection-produced label holders. The House of Risk
approach will be used to identify and prioritize potential risks and their sources
throughout the supply chain activities, as defined by the Supply Chain Operation
Reference (SCOR) method. Common supply chain risks include torn mica, detached
stitches, and improper strap lengths. The risk identification process within the label
holder supply chain activities resulted in 30 risk events, 27 risk agents, and 13
prioritized risk mitigation actions. These actions include regular routine machine
maintenance, employee briefings, identifying backup suppliers, consistent
performance monitoring, station coordination before production, machinery and tool
upgrades for quality assurance, yearly shutdowns/maintenance, establishing
customer contracts, user feedback coordination, training for raw material receiving
personnel, implementing periodic product testing, enacting efficient inventory
management practices, and improving finished goods quality management.

1. Introduction

Supply  chain risk

House of Risk.

These uncertainties about future events can disrupt
normal activities or even halt planned operations [2].
Risks can emerge at any point within the supply chain,
distributors, and
ultimately, consumers [3, 4, 5]. While complete risk
avoidance is impossible, proper risk management can
significantly reduce or even eliminate their impact [6,
7]. A single risk event can often trigger a cascade of
other issues [6, 7]. Supply chain risk management is
essential for minimizing the frequency and impact of

affecting suppliers, factories,

management
systematically identifying, assessing, and mitigating
potential disruptions within the logistics network to
minimize their negative impacts on performance [1].
Companies face various risks along their label holder
supply chain, such as torn mica, detached stitches, and
improper strap lengths. These issues highlight the need
to mitigate risks using a structured approach like the

HOR 1 focuses on identifying, analyzing, and
evaluating potential risks, while HOR 2 addresses risk
handling or mitigation strategies [9].

Previous research on supply-chain risk management
has explored various strategies, including approaches
such as the House of Risk for assessing risk
management strategies [10], mitigating risks in
businesses such as the Mangosteen industry [11],
mitigating risks in the production process of packaged
fruit juice drinks [12], assessing risks in maritime
supply chains [13], and conceptualizing community in
disaster risk management [14]. Studies include "Risk
Management Analysis and Risk Handling Strategies at
PT Agility International Using the House of Risk (HOR)
Method" [15], "Risk Analysis of Product Failure
Affecting Service Quality Using the House of Risk and
Supply  Chain  Operations  Reference"  [16],
"Identification of Supply Chain Risks with the House of
Risk (HOR) Method" [17], and "Risk Mitigation
Analysis in a Supply Chain of Coffee Using the House
of Risk Method" [18].

involves

disruptions, which are a constant challenge in today's

business environment [8].

2. Material and method

The research identfiies the risk faced by a label-

holder manufacturer. This research employs the House
of Risk (HOR) approach, which consists of two phases:
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Label Holder supply chain flow. This is followed by
mapping supply chain activities using the Supply Chain
Operations Reference (SCOR) model, which consists of
five dimensions: plan, source, make, deliver, and
return. Subsequently, supply chain risk management is
implemented using the House of Risk method. This risk
management process includes risk identification, risk
assessment, risk evaluation, and risk mitigation [19].

This research includes the stages of risk
identification, risk analysis, risk evaluation, and risk
mitigation. From the identification stage to the
evaluation stage, the House of Risk 1 (HOR 1) model is
used, and for the mitigation stage, the HOR 2 model is
employed. At the risk identification stage, the
determination of supply chain processes or activities is
guided by the SCOR (Supply Chain Operations
Reference) model, which consists of five process stages:
plan, source, make, deliver, and return.

The stages of supply chain risk management are as

follows:

1. Risk Identification. This stage involves
identifying risks that may occur and have the
potential to occur in supply chain activities. An
important aspect of this stage is to list as many
potential risks as possible through field surveys
and interviews. This stage uses the FMEA
(Failure Modes and Effect Analysis) method.

2. Risk Analysis. After identifying the risks, the
next step is risk measurement by assessing the
potential occurrence, severity (disruption), and
probability of occurrence of the risks. Risk
measurement is conducted by evaluating the
severity of the risk event if it occurs and the
likelihood of risk sources causing the risk. The
methods used for analyzing risk are the Supply
Chain Operations Reference (SCOR) model and
the House of Risk (HOR) model.

3. Risk Evaluation. This stage involves evaluating
the results from the risk analysis stage using a
Pareto diagram. The House of Risk (HOR-1)
model is employed here. In manual
calculations, the ARP percentage is obtained
and categorized into two types: priority and
non-priority. The assignment of these
categories is based on the Pareto principle,
which states that 80% of the problems are
caused by 20% of the root causes. Therefore, the
ARP percentages with priority categories are
taken from the ARP percentages that reach 80%,
so that risk sources with priority categories will
be followed up for mitigation.

4. Risk Mitigation. This stage uses the HOR-2
model to mitigate risks, reduce the
consequences of risks, and prioritize risk
control actions with the highest total
effectiveness and efficient costs. Risk mitigation
aims to reduce or eliminate the possibility of
certain risks occurring or the consequences they
cause. Risk mitigation using the House of Risk
phase 2 model takes the input from the results
of the House of Risk phase 1 model.

3. Results and discussions
3.1. Risk identification

The initial stage of the House of Risk (HOR) method
in this research is risk identification. At this stage,
interviews, discussions, and questionnaires are
conducted with the company owner, along with field
observations, to identify risk events from the Label-
Holder supply chain activity flow. Risk identification is
considered a fundamental stage in the risk management
process.

The identification of the supply chain activity
process is based on the SCOR model, which is divided
into the sub-processes of plan, source, make, deliver,
and return. The supply chain activity process is also
illustrated in the Label-Holder supply chain mapping.
The division of the supply chain activity process aims
to identify where the risks occur. The SCOR model,
developed by the Supply Chain Council (SCC), is used
to measure and improve the total performance of a
company's supply chain. Table 1 presents the results of
the supply chain activity mapping based on the SCOR
model.

3.2. Risk analysis

Risk analysis begins with determining the severity
value (S) of the risk events. Next, the risk agents are
identified, and their occurrence values are determined.
After that, the correlation value between the risk event
and risk agent is assessed to obtain the Aggregate Risk
Potential (ARP) value for each risk source.

The results of the SCOR analysis are presented in
Table 2 for the severity value of the risk event and Table
3 for the occurrence value of the risk agent. After
determining the severity value of the risk event, the
occurrence value of the risk agent, and the correlation
value between the risk event and the risk agent, the next
step is to determine the Aggregate Risk Potential (ARP)
value.

HOR 1 is used to determine the ARP value of the risk
agent. After obtaining the ARP values, the risk agents
are prioritized or ranked to calculate the cumulative
percentage of ARP using a Pareto diagram. This helps
identify the risk agents that should be prioritized for
mitigation in HOR 2.

In HOR 1, the identification of Risk Agents and Risk
Events is carried out through a questionnaire, which is
then assessed. The risk sources/risk agents with the
highest scores will receive the top priority for
mitigation. The value used to determine the top priority
of risk agents is called Aggregate Risk Priority (ARP).

3.3. Risk evaluation

After the identification of risk events and risk
analysis, the next stage is supply chain risk evaluation.
At the risk evaluation stage, the cumulative ARP values
can be prioritized based on the risk agent ranking.
Sorting the ARP values from the largest to the smallest
helps analyze them using a Pareto chart.
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Table 1.
SCOR analysis

Criteria (level 1) Atributte (level 2) Sub-criteria (level 3)

Plan Reliability Conformity in production scheduling
Owner's meeting with supplier
Responsiveness Time required during the production planning process
Raw material requirements planning
New product cost calculation period
Agility Unexpected alternatives (e.g. Raw material of mica is broken, machine is broken
Cost Operational financial planning (production and delivery costs)
Assets Cash cost planning for operational needs of mica raw
Source Reliability Shortage of material mica
Conformity of raw materials to product specifications and quantity
Conformity of delivery time and quantity
Arrival of raw material orders without defects
Responsiveness Looking for alternative supplier§
Schedule changes that affect delivery
Raw material storage time too long
Raw material payment time
Agility Supplier backup availability
Cost Difficulty finding other suppliers with affordable raw material prices
Make Reliability Defective finished goods
Agility Flexibility in product manufacturing
Cost Production cost when repairing defective items on the production line
Machine maintenance repair costs (sewing machines, punching machines)
Deliver Reliability Product delivery to customers not on time
Product damage during delivery to customers
Loss and theft of finished products during delivery to customers
Cost Cost of late delivery of products to customers
Return Reliability Complaints on defective products
Responsiveness Speed and accuracy in defective product return claims
Cost Raw material cost for return to repair defective products
Return shipping cost of products that conform to product standards
Table 2.
Severity of risk event
Process Sub Process Code Risk Event Severity (S;)
Plan Reliability E1l Conformity in production scheduling 2
E2 Owner's meeting with supplier 1
Responsiveness  E3 Time required during the production planning process 2
E4 Raw material requirements planning 4
E5 New product cost calculation period 2
Agility E6 Unexpected alternatives (e.g. Raw material of mica is broken, machine is broken 3
Cost E7 Operational financial planning (production and delivery costs) 3
Assets E8 Cash cost planning for operational needs of mica raw 1
Source Reliability E9 Shortage of material mica 5
E10 Conformity of raw materials to product specifications and quantity 7
El1l Conformity of delivery time and quantity 7
E12 Arrival of raw material orders without defects 7
Responsiveness ~ E13 Looking for alternative suppliers 5
E14 Schedule changes that affect delivery 4
E15 Raw material storage time too long 4
El6 Raw material payment time 3
Agility E17 Supplier backup availability 1
Cost E18 Difficulty finding other suppliers with affordable raw material prices 3
Make Reliability E19 Defective finished goods 9
Agility E20 Flexibility in product manufacturing 2
Cost E21 Production cost when repairing defective items on the production line 5
E22 Machine maintenance repair costs 5
Deliver Reliability E23 Product delivery to customers not on time 6
E24 Product damage during delivery to customers 9
E25 Loss and theft of finished products during delivery to customers 8
Cost E26 Cost of late delivery of products to customers 6
Return Reliability E27 Complaints on defective products 7
Responsiveness ~ E28 Speed and accuracy in defective product return claims 6
Cost E29 Raw material cost for return to repair defective products 7
E30 Return shipping cost of products that conform to product standards 4




88 Ulfah et al. (2024), Journal Industrial Servicess, vol. 10, no. 1, pp. 85-90, April 2024
Table 3.
Occurrence of risk agent data
Code Risk Agent Occurrence
Demand
Al Sudden demand by consumers 9
A2 Sudden change in delivery demand 8
A3 Products that are not in accordance with consumerdemand 3
A4 Products that do not meet customer specifications 2
A5 Sudden changes in demand volume 7
Man
A6 Workers arrive late 6
A7 Work violates CV (Company) regulations 3
A8 Less conscientious human resources 3
A9 Human Error 2
A10 Workers are Indifferent 3
Manchine & Equipment
All Broken Machine 4
Al12 Engine is old 3
Al3 Machine productivity varies 3
Al4 Machine limitations (when product overload) 5
Method
Al15 Lack of worker monitoring 4
Alé6 Lack of communication and information between workers 6
Al17 SOPs that are not relevant 5
Al18 Lack of worker rolling 4
Materials
A19 Raw material scarcity 5
A20 Increase in raw material prices 7
A21 Poor quality of raw materials 6
A22 Changing quality of materials 4
A23 Supplier Limitations 3
Environment
A24 Power outage 3
A25 Natural disaster factors 1
A26 Weather and climate factors 6
A27 Space limitations 8
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Figure 1. Pareto diagram of label-holder risk agent
Table 4. Table 5.

Risk agent handling data

Mitigation action

Code Source of risk to be addressed Code Source of risk to be addressed

A4 Products that do not meet customer specifications PA1 Carry out routine machine maintenance on a regular basis
Al Sudden demand by consumers PA2 Regular employee briefing

A2 Sudden change in delivery demand PA3 Looking for a backup supplier

A3 Products that do not match consumer demand PA4 Always monitor employee performance

Al4d Machine limitation (when product overload) PA5 Coordination between stations before production
A5 Sudden changes in demand volume PA6 Update machines or tools with adequate quality
Al5 Lack of worker monitoring PA7 Shutdown/Maintenance every year

A6 Workers arrive late PAS Contract with customer (1 year term)

A25 Natural disaster factors PA9 Coordination with users for feedback

A9 Human Error PA10 Training of raw material receiving personnel
Al6 Lack of communication and information between workers PA11 Test products regularly

A18 Lack of worker rolling PA12 Efficient inventory management

A20 Increase in raw material prices PA13 Improve quality management of finished goods
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After obtaining the entire ARP values, the priority
risk agents are ranked to determine the cumulative
percentage of ARP using a Pareto diagram. Risk agents
with the largest ARP values, identified using a Pareto
diagram, will be input into HOR 2, prioritizing them for
mitigation. The risk agents to be mitigated based on the
ARP values using the Pareto diagram are shown in Fig.
1. From the evaluation results based on HOR 1 and the
Pareto diagram, it can be determined which risk agents
are prioritized for mitigation.

3.4 Risk mitigation

The calculation of the total effectiveness (TE) of each
proposed mitigation strategy aims to assess the
effectiveness of the mitigation strategies. The
calculation of the total effectiveness ratio (ETDKk) is used
to rank or prioritize the mitigation actions to be taken.
Next, the degree of difficulty (Dk) is measured, which
indicates the level of difficulty in implementing the
mitigation action steps. The degree of difficulty is
classified into three categories: easy to implement with
a score of 3, moderate to implement with a score of 4,
and difficult to implement with a score of 5 [21]. Based
on the prioritized risk agents, mitigation actions are
carried out as shown in Table 4.

In the second phase of the House of Risk, actions to
deal with priority risk agents were determined based on
the results of the HOR 1 analysis, considering the
effectiveness of preventive measures, the difficulty of
implementing preventive measures, and the
effectiveness ratio of preventive measures. The analysis
of mitigation actions in supply chain risk management
identified actions to reduce the impact of occurring
risks. Through this analysis, the company can consider
various options such as supplier diversification,
development of a business continuity plan, increased
transparency and communication with suppliers, or
implementation of technology that enables better
visibility and monitoring in the supply chain. For
mitigation actions, based on HOR 2 calculations, 13
mitigation actions can be recommended to mitigate risk
agents along the supply chain in producing Label-
Holder, as shown in Table 5. Prioritizing the
implementation of a mitigation strategy involves
determining alternative risk mitigation assessments
that can be implemented while considering the
limitations of cost, human resources, and other aspects
of the company [22].

4. Conclusions

From the identification results along the Label
Holder supply chain activities, 30 risk events and 27 risk
agents were identified. Additionally, 13 supply chain
risk mitigation actions were identified: carrying out
regular routine machine maintenance, conducting
routine employee briefings, seeking backup suppliers,
continually ~monitoring employee performance,
coordinating between stations before production,
updating machines or tools with adequate quality,

scheduling shutdowns or maintenance every year,
establishing contracts with customers, coordinating
with users for feedback, providing personal training in
the raw material reception section, conducting periodic
product testing, implementing efficient inventory
management, and improving the quality management
of finished goods.
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