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ABSTRACT

Tofu has characteristic that is easily damaged so it needs proper handling from raw materials to shipping, otherwise,
the tofu will have low quality and easy to break so that the shelf life becomes shorter. Besides that, in terms of quantity,
the lower production upstream will reduce the availability of downstream products. The uncertain information flow
from upstream to downstream and vice versa, will exacerbate some of the potential risks throughout the supply chain.
This research focuses on evaluation along the supply chain with the information flow from upstream to downstream
and vice versa. Identification of data was taken by conducting in-depth interviews with Micro Small Medium Enter-
prise (MSME) owners. This study focuses on Supply Chain Risk (SCR) identification with complete information along
the supply chain activity using Supply Chain Operations Reference (SCOR), mitigation strategies by applying House
of Risk (HOR) analysis in Supply Chain Risk Management (SCRM), along with decision-making models and risk
information. This study takes place at XYZ. The result of the study, it is known that there are 20 risk events and 16
risk agents have been identified along with 11 proactive actions as preventive measures proposed to the XYZ MSME.
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1. INTRODUCTION

Resilient supply chain network design and risk
deployment analysis, supplier selection and order allo-
cation, facility location and reliable inventory manage-
ment, coordination, contract pricing and risk sharing
are key research concepts in Supply Chain Risk (SCR)
mitigation. Supply chain is a connection of several
companies that collaborate to produce and distribute
product to the end customer [1]. In its practice, supply
chain has a broad scope from suppliers to final con-
sumers which will cause risks that interrupt the supply
chain activity. Risk is an uncertainty about an event
which causes a loss [2]. Loss is a major impact for the
company [3]. Risks can affect negatively to company.
It’s necessary to have Supply Chain Risk Management
(SCRM) so that the risk is not bothering the supply

chain activity in company. SCRM is a process of iden-
tifying risk, analyzing risk, evaluating risk, and miti-
gating risk [4].

XYZ is one of Micro Small Medium Enterprise
(MSME) which produces various types of tofu. XYZ
isa MSME that located in Banten Province, Indonesia.
White tofu is one of the products that XYZ produce
and is the raw material to produce other types of tofu.
MSMEs turnover per month is around twenty million
rupiah. Based on the interview with the owner, it is
known that XYZ has problems related to their supply
chain activity. The problems faced by the company are
insufficient stock of ordered soybean raw materials
from supplier when the time it should be pick up, delay
in the arrival of firewood by the firewood supplier, the
quality of soybean raw material is not good enough,
machine breakdown, power outage, return of damaged
tofu, and many more that should be identified.

Copyright © 2022 The Authors. Published by Atlantis Press International B.V.
Thisis an open access article distributed under the CC BY -NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 282


mailto:dyahlintang@untirta.ac.id

ATLANTIS
PRESS

supply chain paformance measu

supplfighains
supply chalpintegraton

Higty ik

nnnnn gaton
valughain

global sugply chain

nnnnn

Figure 1. Output VOSviewer.

Tofu has characteristic that is easily damaged so it
needs proper handling from raw materials to deliver, oth-
erwise, the tofu will be low quality and easily damaged
so that the shelf life will be shorter. In addition, in terms
of quantity, the lower production upstream will reduce
the availability of downstream products. The potential
risks throughout the supply chain can be exacerbated by
the uncertain flow of information from upstream to
downstream and vice versa. This research focuses on
mapping risks along the supply chain with the infor-
mation flow from upstream to downstream and vice
versa. ldentification of data was taken by conducting in-
depth interviews with MSME owners.

From Output VOSviewer Figure 1 above, it is pre-
senting a systematic literature and comprehensive analy-
sis for SCR mitigation by the decision-making model.
Overall, there are £1000 published research articles from
2017 until 2021 in journals with the Academic Journal
Guide quality rating were collected and a further +197
articles were selected as the main literature. Several re-
search clusters were formed including, (i) identifying the
main research concepts in SCR mitigation [5], (ii) study-
ing the relationship between risk measures, risk attitudes
of decision makers, and modeling techniques used [6],
(iii) studying the relationship between mitigation actions
and its modeling techniques [7], and (iv) identify the
SCR, mitigation strategies, and decision-making models
most discussed by scholars working on SCR mitigation
[8]. The results show that demand, disruption, and supply
risks have received the most attention, while the involve-
ment of information, reputation, credit, and exchange
rate risks in SCRM has received the least attention. This
study focuses on identifying SCRs with complete infor-
mation along the supply chain, mitigation strategies by
applying House of Risk (HOR) analysis in SCRM, along
with decision-making models and risk information. The
framework of risk mitigation is shown in Figure 2 below.
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Figure 2. Framework of risk mitigation.

Currently, XYZ does not have a proper supply
chain risk management yet. Therefore, it is necessary to
identify further risks regarding the risks that have not
been identified as well as supply chain risk mitigation ac-
tions in XYZ to prevent the causes of risk so as to mini-
mize the impact of risks that have the potential to inter-
rupt the supply chain activities of the company. The right
supply chain risk management strategy can minimize
risks to maintain the continuity of supply chain activity
[9]. This research aims to identify risk event and risk
agent that interrupt the supply chain activity in XYZ, de-
termine which risk agents are prioritized to be mitigated,
and determine mitigation action to be implemented in
XYZ. To identify risk event and risk agent, it is necessary
to find out the activities that occur in the supply chain
using Supply Chain Operation Reference (SCOR) model.
Based on supply chain activity mapping, identify risk
event of each process. And then, analyzed the risks by
assess risk event for severity, identify risk agent as the
cause of risk event, and assess risk agent for occurrence.
Also, risk event and risk agent are assessed for correla-
tion. Based on severity, occurrence, and correlation, de-
termine Aggregate Risk Potential (ARP) and rank it. Af-
ter that, determine the prioritized risk agent by its ARP
using Pareto diagram, this step called risk evaluation.
Risk identification, risk analysis, and risk evaluation is
conducted using HOR 1. To determine mitigation action,
it is necessary to identify the proactive action as mitiga-
tion of each prioritized proactive action, assessed corre-
lation between risk agent and risk event, and assessed
proactive action for degree of difficulty. This step called
risk mitigation. Risk mitigation conducted using HOR 2.
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The output from this study is mitigation action that helps
to reduce the effect of supply chain risk in MSME using
HOR analysis.

2. METHODS

The research was conducted in XYZ and used pri-
mary data consist of interview data, observations, and
questionnaires. The research project has adopted the Sup-
ply Chain Operations Reference (SCOR) model, House
of Risk (HOR) method, and Pareto diagram to identify
and mitigate the supply chain risk. The details of the re-
search design can be seen in Figure 3 below.

2.1 Supply Chain Operations Reference (SCOR)
To identify and mitigate the supply chain risk, sup-
ply chain activities should be mapped using Supply
Chain Operations Reference (SCOR). The purpose of
this models is to find out what activities occur in the sup-
ply chain [10]. SCOR mapped the supply chain activity
based on five core processes named plan, source, make,

deliver and return as follows [11]:

a. Plan, is a process that balancing demand and supply as
a whole, which aims to develop optimal delivery,
production and supply requirements.

b. Source, focuses on the process of procuring raw mate-
rials including the process of purchasing goods and
services that aim to meet planned or actual demand.

c. Make, is the process of transforming material into a
final product to meet the planned actual demand.

d. Deliver, is a process to fulfill customer demand, in-
cluding purchasing, transportation and distribution.

e. Return, is an activity of returning products to the com-
pany by customer for various reasons.

2.2 House of Risk (HOR)

The result of SCOR model is an input for House of
Risk (HOR) method. House of Risk (HOR) is a method
used to manage risk proactively, where risk agents iden-
tified as the cause of risk events can be managed by giv-
ing a priority order based on the impact that may be
caused and effective proactive steps can also be deter-
mined to reduce the possibility of the risk occurs [12].
HOR is divided into two phases, there are HOR 1 which
is called the identification phase and HOR 2 which is
called the handling phase.

2.2.1 House of Risk (HOR) 1

HOR 1 or identification phase is used to identify
risks and determine the priority level of risk agents that
must be given as a preventive action. HOR phase 1 is
used to determine which risk agents are prioritized for
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proactive action [12]. The risk management process us-

ing the HOR 1 method is the process of risk identifica-

tion, risk analysis and risk evaluation. The following are

the stages of HOR 1 [13].

a. ldentify risk event
Based on the result of SCOR model, that is supply
chain activity mapping, identify risk event for each
activity. The identified risk events are risks that occur
or have the potential to occur in supply chain activi-
ties. Risk event identification can be done by analyz-
ing what, where, how, and why the risk occurs [14].

v
‘ Supply chain activity mapping
T

|
h 2

‘ Risk event identification ‘

|

‘ Severity assessment of risk event ‘

|

‘ Risk agent identification ‘

|

‘ Occurrence assessment of risk agent

!

‘ Correlation assessment between risk event and risk agent ‘

|

‘ Determine ARP value ‘

| > SCOR

‘ ——————— » HOR1

‘ Prioritize risk agent based on ARP using pareto diagram ‘
T

[
h 2

‘ Proactive action identification ‘

|

‘ Correlation assessment between risk agent and proactive action ‘

!

‘ Degree of difficulty assessment of proactive action ‘ rrrrrrr » HOR 2

|

‘ Determine ETD value ‘

!

‘ Prioritize proactive action based on ETD ‘
T

Figure 3. Research design.

b. Assessing severity of risk event
Severity is an assessment of how severe the impact is
if a risk event occurs [15]. Severity assessment is
done by giving a score starts from a scale of 1 where
the impact is the lightest to 10 is the most dangerous
impact. Severity assessment can be done by estimat-
ing the impact of risk event.

c. ldentify risk agent as the cause of risk event

284



ATLANTIS
PRESS

Risk agent is identified as the cause of risk event.
Risk agent can be identified by each risk event.

. Assessing occurrence of risk agent

Occurrence is the probability that the risk will occur
and refers to the frequency of the risk occurs [14].
Occurrence assessment is done by giving a score
starts from a scale of 1 where the incidence rate is the
lowest to 10 where the incidence rate is the highest.
Occurrence assessment is conducted by estimating
the probability of risk agent.

Assessing correlation between risk event and risk
agent

Correlation shows how strong the relationship is be-
tween two or more variables. In this stage, correlation
is assessed between risk event and risk agent. Corre-
lation level assessment is conducted by assigning a
value from a scale of 0, 1, 3 and 9 where 0 indicates
no correlation, 1 indicates weak correlation, 3 indi-
cates moderate correlation, and 9 indicates strong
correlation [16].

Calculate the ARP value

ARP is used to determine the sequence of risk agents
that needs to be mitigating [13]. The following is the
formula of ARP.

ARP;

_ 1
J —OJZSIRij (1)

ARP; = Aggregate Risk Potential

O
Si

= Occurrence of risk agent
= Severity of risk event

Rij = Correlation between risk event and risk

i
j

g.

agent
= Risk event number
= Risk agent number

Rank risk agents

Risk agent is ranked based on ARP values in descend-
ing order from largest to lowest value.

Prioritize the risk agents

Risk agents is prioritized using Pareto diagram.

2.2.2. House of Risk (HOR) 2

HOR 2 is the handling phase where the identified

risks are mitigated. HOR 2 is used to determine the pro-
active action to be taken by considering differences ef-
fectively such as the involvement of sources and the level
of difficulty in its implementation [17]. The risk manage-
ment process using the HOR 2 method is the process of
mitigation. Risk mitigation is the stage where reducing or
eliminating the possibility of certain risks or their im-
pacts. The following are the stages of HOR 2 [13].

a.

Determine prioritized risk agent
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Prioritized risk agent is the result of risk evaluation
stage in HOR 1. Prioritized risk agent is the risk agent
that should be mitigate.

Identify proactive action

Proactive action is an action to prevent or reduce pri-
oritized risk agent to minimize the impact of risks that
have the potential to interrupt the company's supply
chain activity.

. Assessing correlation between risk agent and proac-

tive action

In this stage, correlation is assessed between risk
agent and proactive action. Correlation level assess-
ment is conducted by assigning a value from a scale
of 0, 1, 3and 9 [16].

. Assessing degree of difficulty of proactive action
Degree of difficulty is a scale for determining the
level of difficulty that reflects the costs and other re-
sources required to perform a proactive action [18].
Degree of difficulty assessment is conducted by as-
signing a value from a scale of 3, 4, and 5 where 3
indicates mitigation actions are not too difficult to im-
plement and the costs incurred are considered quite
affordable, 4 indicates mitigation is quite difficult to
implement and the costs incurred are considered quite
high, and 5 indicates mitigation actions are difficult
to implement and the costs incurred are considered
high [18].

. Calculate the Total Effectiveness (TE) value

Total effectiveness is uses to know how effective the
proactive action to mitigate risk agent.

TE.= ) ARP;E; @)
j

TEx = Total effectiveness of proactive action

ARP; = Aggregate risk potential of risk agent

Ekx = Correlation between proactive action and
risk agent

j = Risk agent number

k = Proactive action number

f. Calculate ETD value

Effectiveness to Difficulty (ETD) value is an output
from House of Risk (HOR) 2. The ETD value consid-
ers the level of difficulty based on effective and effi-
cient resources and costs [16].

ETD, = TE ©)
Dy
ETDx = Effectiveness to Difficulty of proactive ac-
tion
TEx = Total Effectiveness of proactive action
Dx = Degree of Difficulty of proactive action
k = Proactive action number
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The ARP is calculated with the HOR 1 matrix as shown
in Table 1

Table 1. House of risk (HOR) 1 matrix.

Advances in Engineering Research, volume 210

on the 80/20 principle that around 80% of risk problems
caused by 20% [16]. In this research, Pareto diagram is

. . . Risk Agent (j) Severity
Business Process Risk Event (Ei) A ™ A A As A A
Plan =1 R11 R12 Ri3 S1
E2 Sz
Source Es R21 R22 Ss3
Es Sa
Es Ra1 Ss
Make Es Se
Deliver E7 S7
Return Es Ss
Occurrence O 02 O3 O4 Os Os O~
ARP ARP1 | ARP2 ARP3 ARP4 ARPs ARPs ARP7
Priority Rank
Aq, Az, As ... Ay = Risk agent ;
Ei., By Es... En = Risk event
Oy, 0y, O3, ... Oy = Occurrence of risk agent
Ri11, Riz, Rag, ... Rj = Correlation between risk event and risk agent
S1, S2, Ss, ... Sh = Severity of risk event

ARP31, ARP;, ARP3, ARP,

The ETD can be calculated with the HOR 2 matrix as
shown in Table 2.

Table 2. House of risk (HOR) 2 matrix.

= Aggregate Risk Potential of risk agent

used for determine which risk agent should be prioritized
first based on ARP in HOR 1. The formula used for cal-
culating the ARP percentage used to describe the Pareto

. . Proactive Action (PAk) Aggregate Risk Poten-
To be Treated Risk Agent (4] PA: PA2 | PAs | PAs | PAs tials (ARP)
A1 Eu1 Ei2 ARP1
A2 E21 ARP2
Az ARP3
Ag ARP4
Total Effectiveness TE1 TE2 TEs TE4 TEs
Degree of Difficulty Da D2 Ds D4 Ds
Effectiveness to Difficulty ETD1 ETD: ETDs ETDa4 ETDs
Rank of Priority R1 R2 Rs Ra Rs
PA1, PA;, PAs... PA, = Proactive action
A, Ay As..L Ay = Prioritized risk agent
Ei1, E12, E1s ... Enm = Correlation between risk agent and proactive action
ARPy, ARP,, ARPg, ... ARP, = Aggregrate risk potential of risk agent
TEs, TEy, TEs, ... TE, = Total effectiveness of proactive action
Dy, Dy, Ds, ... Dy = Degree of Difficulty of proactive action
ETD,, ETD,, ETDsg, ... ETD, = Effectiveness to Difficulty of proactive action
Ri;, Rz, Rs, ... Ry = Rank of proactive action
2.3 Pareto Diagram diagram is as follows.
Pareto diagram is a diagram that displays a se- a. ARP percentage
quence of data based on the highest to lowest values used %ARP = —2RP_ < 100% )
to determine the main problem or priority [17]. The high- | ToulARP
est ranking indicates a priority problem that must be han- b.  Cumulative ARP percentage
dled immediately and the lowest rank indicates a problem %Cum = Cum total % ARP before + currt %A  (3)

that is not urgent to be handled. The Pareto chart is based
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The first step of supply chain risk mitigation is map-
ping the supply chain activities to five core processes us-
ing SCOR model. The supply chain activity map in XYZ
is shown in Table 3. From the table 3 is known that there

3. RESULTS AND DISCUSSION

Table 3. Supply chain activity mapping.

Main Process ST are 12 supply chain activities in XYZ. Risk events are
Plan Production planning identified based on each activity of supply chain. This
Raw material inventory control stage called risk identification. Risk identification is a
Choosing raw material supplier stage in the risk mitigation process by _flndlng or c_ollect-
- — ing risks that occur and have the potential to occur in sup-
Scheduling raw material pick up ply chain activities [13].
Scheduling raw material delivery In this research, risk identification is conducted by in-
Source Raw material pick up terviewing and brainstorming with the owner of XYZ.
Raw material delivery Identified_risk events are a_ss_essed for seve_rity. This as-
sessment is conducted by filling out a questionnaire. The
Raw material inspection questionnaire filled out by expert judgments that are
Production process of tofu owner and workers. The severity questionnaire was dis-
Make Finished product inspection tributed to 30 respondents. The result of risk event and
, — its severity are shown in Table 4.
Deliver Delivering product to customer
Return Return reject product from cus-
tomer

Table 4. Risk event.

Maér;SPSro- Sub Process Risk Event Code | Severity
Plan Production planning Sudden change in production plan El 7.4
Inaccurate planned of raw material
; E2 7.5
- guantity to be ordered
Raw material inventory control -
Gap between recorded and availa- E3 6.3
ble stock )
Source Choosing raw material supplier Error in choosing a supplier E4 6.5
Scheduling raw material pick up Ei(z:?ﬁpm soybean raw materials E5 7.5
Scheduling raw material delivery :?\ZJ?;’ in firewood raw materials de- E6 7.5
L Insufficient supply of ordered soy-
Raw material pick up bean raw materials E7 8.2
Raw material delivery Different type of received firewood Es 6.9
to what was ordered
Incorrect quantity of received raw
. . . E9 7.9
Raw material inspection material
Damaged raw material or reject E10 8.7
Make Machine breakdown E1l1l 9.1
Work accident E12 8.1
An error occurred in tofu making
. E13 8.7
Production process of tofu process
Disruption of electrical supply E14 9.2
Disruption of water supply E15 9.1
Delay in tofu production process E16 7.3
Damaged tofu or reject E17 6.9
Finished product inspection Quantity of tofu production has not
E18 8.3
met customer demand
Deliver Delivering product to customer Delay in delivery to customer E19 7.4
Return Return reject product from customer Defective or damaged tofu E20 7.4
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The next stage is risk analysis. The risk analysis stage
includes consideration of the impact of the risk, the
causes of the risk, the probability for the risk to occur and
determine the Aggregate Risk Potential (ARP) [18].
From Table 4 above, it is known that there are 20 risk
events are identified in XYZ and its severity. The sever-
ity value comes from averaged result of the question-
naire. Each risk event can cause disruption of supply
chain activity in the company. Based on the risk event,
risk agent is identified as the cause of risk event. Several
risk events can be caused by a risk agent and a risk event

Advances in Engineering Research, volume 210

From Table is known that there are 16 risk agent are iden-
tified as the cause of risk events that occurs in XYZ and
its occurrence. The occurrence value comes from aver-
aged result of the questionnaire. From Table 8 and Table
9 above, it is known the severity of risk event of the risk
agent. The risk agent is mapped by severity and occur-
rence using a probability impact matrix model. This map-
ping aims to see the condition and the classification of
the risk [17]. Figure 4 below is the position of the priori-
tize risk agent mapped in the risk map.

can be caused by several risk agents [13]. Identified risk Severity
agents are assessed for occurrence. This assessment is Occurrence 1 2 3 4 5
conducted by filling out a questionnaire. The question- \(53’ Low ":'rg?é
naire filled out by expert judgments that are owner and Very
workers. The occurrence questionnaire was distributed to 5 High
30 respondents. The result of risk agent and its occur-
rence are shown in Table 5.
Table 5. Risk agent. 4| High
Code Risk Agent Occurrence
Al Sudden change in demand 8.3
by customer
Error in checking remainin Moder-
A2 | stock ’ ’ 59 S ate
A3 The supplier Idoe; ngt meet 6.4 2 \';gx
the company's criteria 1 Low
A4 No evaluation for supplier 6.3 Figure 4. Risk map.
AS There is obstacle on the 75
way i From Figure 4 above, it is known that most of risk
Ag | Thereis obstacle from fire- 7.6 agent is on the high position. Both risk event and risk

wood suppliers

Lack of coordination with
A7 . 8
soybean suppliers

A8 Mlss communlpatlon with 79
firewood suppliers

Lack of accuracy from the

A9 - 8.5
supplier

A10 | Lack of maintenance 7.6

A1l | No SOP 6.7
Lack of workers concern to

Al12 HSE 8.1

A13 Lack_ of accuracy when 79
making the product

Al4 Power outage from national 79

electricity company

Al15 | Lack of human resources 7.7

Lack of accuracy when in-

Al16 6.5

specting product

agent are assessed for correlation. This assessment is
conducted by filling out a questionnaire. For more than
one respondent, the determination of the correlation
value is conducted by taking the value of mode [13].

The result of correlation between risk event and risk
agent is shown in Table 6. From the table is known each
correlation between risk event and risk agent. The corre-
lation value comes from the mode of the questionnaire
result. Mode is value that appears frequently. Severity,
occurrence, and correlation are the input for Aggregate
Risk Potential (ARP). ARP is calculated using the House
of Risk (HOR) 1 matrix.

288



ATLANTIS

PRESS Advances in Engineering Research, volume 210

Table 6. Correlation between risk event and risk agent

Risk Event Code Risk Agent Code Correlation
Sudden change in production plar.l _ El Sudden change in demand by " 9
Inaccurate planned of raw material quantity E2 customer 3
to be ordered
Gap between recorded and available stock E3 SEtr(;(glr( in - checking  remaining A2 3
The supplier does not meet the A3 9
Error in choosing a supplier E4 company's criteria
No evaluation for supplier Ad 3
Delay in soybean raw materials pick up E5 There is obstacle on the way A5 9
Delay in firewood raw materials delivery E6 There_ Is obstacle from firewood A6 9
suppliers
Insufficient supply of ordered soybean raw E7 Lack of coordination with soy- A7 9
materials bean suppliers
Different type of received firewood to what Miss communication with fire-
E8 . A8 3
was ordered wood suppliers
Incorrect quantity of received raw material E9 Lack of accuracy from the sup- A9 9
Damaged raw material or reject E10 | plier 9
) Lack of maintenance A10 9
Machine breakdown E11
No SOP All 3
Work accident E12 haécllg of workers concern o Al12 1
An error occurred in tofu making process E13 Lack of accuracy when making A13 9
the product
Disruption of electrical supply E14 Power outage from national Al4 9
Disruption of water supply E15 | electricity company 9
Delay in tofu production process E16 Lack of human resources Al5 3
Damaged tofu or reject E17 Lack of accuracy when making A13 3
the product
Quantity of tofu production has not met cus- E18 Lack of human resources A5 9
tomer demand
Delay in delivery to customer E19 | There is obstacle on the way A5 3
. Lack of accuracy when inspect-
Defective or damaged tofu E20 ing product Al16 1
1400 120% The result of House of Risk (HOR) 1 is shown in Ta-
1200 1005 ble 7 below. Based on Table 7, it is known ARP value of
1000 L each risk agent and its ranking. After risk identification
8% and risk analysis conducted, the next step is risk evalua-
800 + . . . . .
60%  mmm ARD tion. The risk evaluation stage is the stage of determine
&o . %Cum prioritize risk agent for mitigation based on the ARP
400 ’ value [19].
200 20%
0 0%
A9 Al4 Al3 AIS Al AS A10 A7 A6 A3 All A3 A4 A2 A2 Al6

Figure 5. Pareto diagram.
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Table 7. House of Risk (HOR) 1.

. Risk . . Severity
I?Durz?::: Event Risk Agent (j) (Si)
(Ei) Al A2 A3 A4 A5 A6 Al6
El 9 7.4
Plan E2 3 7.5
E3 3 6.3
E4 9 3 6.5
E5 9 7.5
E6 9 7.5
Source E7 8.2
E8 6.9
E9 7.9
E10 8.7
E11 9.1
E12 8.1
E13 8.7
E14 9.2
Make E15 9.1
E16 7.3
E17 6.9
E18 8.3
Deliver E19 3 7.4
Return E20 1 7.4
Occurrence 8.3 5.9 6.4 6.3 7.5 7.6 6.5
ARP 7355 | 111.2 | 369.7 | 1215 | 679.1 | 512.3 48.2
Priority Rank 5 14 10 13 6 9 16
Table 8. Pareto diagram calculation.
Code Risk Agent ARP Rank | %ARP | %Cum | Category
A9 Lack of accuracy from the supplier 1279.5 15.6 15.6
Al14 | Power outage from national electricity company 1181.1 2 14.4 30.1
A13 | Lack of accuracy when making the product 785.2 3 9.6 39.7
Al15 | Lack of human resources 743.9 4 9.1 48.8 C(a;ggory A
rimar
Al Sudden change in demand by customer 735.5 5 9.0 57.8 Priority;l
A5 There is obstacle on the way 679.1 6 8.3 66.1
A10 | Lack of maintenance 624.8 7 7.6 73.7
A7 Lack of coordination with soybean suppliers 589.1 8 7.2 80.9
A6 There is obstacle from firewood suppliers 512.3 9 6.3 87.2
A3 The supplier does not meet the company's criteria 369.7 10 45 91.7
All | No SOP 183.5 11 2.2 93.9
A8 Miss communication with firewood suppliers 148.9 12 1.8 95.8 (CSatego(;y B
econdar
A4 No evaluation for supplier 1215 13 15 97.3 Priority) Y
A2 Error in checking remaining stock 111.2 14 1.4 98.6
Al12 | Lack of workers concern to HSE 65.5 15 0.8 99.4
Al16 | Lack of accuracy when inspecting product 48.2 16 0.6 100
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Table 9. Prioritize risk agent.

Advances in Engineering Research, volume 210

Table 10. Proactive action.

Code Proactive Action

Code Risk Agent
A9 Lack of accuracy from the supplier
Al4 Power outage from national electricity com-

pany

PAl1 | Give a warning to the supplier

PA2 Make a contract with related parties

A13 | Lack of accuracy when making the product

PA3 | Purchasing a generator

Al5 Lack of human resources

PA4 | Hold a training for the workers

Al Sudden change in demand by customer

PA5 | Direct controlling to the workers

A5 There is obstacle on the way

PA6 Labor recruitment

Al10 Lack of maintenance

PA7 | Addition working hours

A7 Lack of coordination with soybean suppliers

PA8 | Maintain customer relationship

The risk agent that handled first is the risk agent
with the biggest ARP value to the smallest ARP value
and its selected based on Pareto analysis [13]. The risk
evaluation stage used a Pareto diagram. The calculation
for Pareto diagram is shown in Table 8. The calculation
in the table above is an input to make a Pareto diagram
for the ARP as shown in Figure 5. From the Figure 5 is
known the prioritized risk agent that should be mitigated
first. Based on the results of Table 8 and Figure 1, it can
be seen that there are two categories for risk agents,
called category A and category B. Category A is the pri-
mary priority and category B is the secondary priority.
The category given based on 80/20 called Pareto princi-
ple. Therefore, the risk agents that are included in cate-
gory A are a combination of risk agents which have a cu-
mulative value of up to 80%, while the remaining 20%
are included in category B. Risk agents that are included
in category A must be mitigate because they are included
in the primary priority. The prioritize risk agents that
should be mitigate is shown in Table 9.

PA9 Make a minimum order time rule

PA10 | Create an efficient delivery schedule

PA11 | Create a routine schedule for maintenance

Based on prioritize risk agent, its needed to identify

proactive action as a mitigation action. This stage is
called as risk mitigation stage. The risk mitigation stage
is the stage of determining mitigation actions to reduce
prioritized risk agents [20]. Proactive action identified by
brainstorming with the owner of XYZ. Proactive action
for each risk agent is shown in Table 10.
From the table 8, it is known there are 11 proactive ac-
tions to prevent or reduce prioritized risk agent. A proac-
tive action can mitigate several risk agents. Risk agent
and proactive are assessed for correlation. This assess-
ment is conducted by filling out a questionnaire. The re-
sult of correlation between risk agent and proactive ac-
tion is shown in Table 11.

Table 11. Correlation between risk agent and proactive action.

Risk Agent Code Proactive Action Code Correlation
. Give a warning to the supplier PAl 3
Lack of accuracy from the supplier A9 Make a contract with related parties PA2 9
Power outage from national elec- .
tricity company Al4 Purchasing a generator PA3 9
Lack of accuracy when making the AL3 Hold a training for the workers PA4 9
product Direct controlling to the workers PAS5 9
Labor recruitment PA6 3
Lack of human resources A15 Addition working hours PA7 9
Sudden change in demand by Al Maintain customer relationship PA8 3
customer Make a minimum order time rule PA9 9
There is obstacle on the way A5 Create an efficient delivery schedule PA10 3
Lack of maintenance A10 Create a routine  schedule  for PA11 9
maintenance
Igsglglgrgoordlnatlon with soybean A7 Make a contract with related parties PA2 9
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From Table 11 above, it is known how much proactive
action can affect the risk agent. After that, the proactive
action is assessed for degree of difficulty. This assess-
ment is conducted by filling out a questionnaire. The re-
sult of degree of difficulty of proactive action is shown
in Table 12. From the table, it is known degree of diffi-
culty of each proactive action. The degree of difficulty
value comes from the mode of the questionnaire result.

Table 12. Degree of difficulty of proactive action.

Advances in Engineering Research, volume 210

Mode is value that appears frequently. ARP value,
correlation, and degree of difficulty are used for deter-
mine Effective to Difficulty (ETD) value. ETD is used to
determine which proactive action that company should
implement first. ETD is calculated using the House of
Risk (HOR) 2 matrix. The result of House of Risk (HOR)
2 is shown in Table 13. Based on the table, it is known
ETD value of each proactive action and its ranking. The
greater the ETD value of the proactive action means that
the mitigation action is very effective in reducing or mit-

Degree L. . . . .
. . o igating the risk agent [9]. The prioritized proactive action
Code Proactive Action of dllffl- is shown in Table 14 below.
- - - culty The proactive action that shown in Table 14 above
PA1 | Give a warning to the supplier 3.8 will be recommended to XYZ in hope that it can help
pao | Make a contract with related 33 prevent or reduce risk agents so as to minimize the im-
parties pact of risks that have the potential to interrupt the com-
PA4 | Hold a training for the workers 4 There are 11 supply chain risk mitigation actions
pag | Direct controlling to the work- 3 that are prioritized to be implemented in XYZ, the first is
ers i make a contract with related parties (PA2), the second is
PAG Labc_)r_ recruitment 4.6 direct controlling to the workers (PA5), the third is pur-
PA7 | Addition working hours 3.2 chasing a generator (PA3), the fourth is addition working
PAS Maintain customer relation- 36 hours (PA7), the fifth is make a minimum order time rule
ship ' (PA9), the sixth is hold a training for the workers (PA4),
PA9 Make a minimum order time 33 the seventh is create a routine schedule for maintenance
rule ' (PA11), the eighth is give a warning to the supplier
PALD Create an efficient delivery 34 (PA1), the ninth is maintain customer relationship (PA8),
schedule ' the tenth is create an efficient delivery schedule (PA10),
PALL Create a routine schedule for 38 and the eleventh is labor recruitment (PAG).
maintenance ]
Table 13. House of Risk (HOR) 2.
To be Treated Risk Agent Proactive Action Aggregate Risk
(A) PA1 PA2 PA4 PA5 PA11 | Potentials (ARP)
A9 3 9 1279.5
Al4 1181.1
Al13 9 9 785.2
Al15 743.9
Al 735.5
A5 679.1
A10 9 624.8
A7 9 589.1
Total Effectiveness 3838.5 | 16817.2 | 10629.7 | 7066.4 | 7066.4 5623.1
Degree of Difficulty 3.8 3.3 4 3 3.8
Effectiveness to Difficulty 1005.3 | 5138.6 2292.7 | 1766.6 | 2355.5 1472.7
Rank of Priority 8 1 6 2 7
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Table 14. Prioritized proactive action.

Code Proactive Action

PA2 Make a contract with related parties

PAS5 Direct controlling to the workers

PA3 Purchasing a generator

PA7 Addition working hours

PA9 Make a minimum order time rule

PA4 Hold a training for the workers

PAL1 Create a routine schedule for mainte-
nance

PAl Give a warning to the supplier

PA8 Maintain customer relationship

PA10 Create an efficient delivery schedule

PA6 Labor recruitment

4. CONCLUSION

There are 20 risk events that have the potential to
interrupt supply chain activities in XYZ and 16 risk
agents that cause risk in XYZ from the SCOR model
which consists of five core processes. There are 8 supply
chain risk agents that are prioritized in XYZ, there are
lack of accuracy from the supplier (A9), power outage
from national electricity company (A14), lack of accu-
racy when making the product (A13), lack of human re-
sources (A15), sudden change in demand by customer
(Al), lack of maintenance (A10), and lack of coordina-
tion with soybean suppliers (A7). There are 11 supply
chain risk mitigation actions that are prioritized to be im-
plemented in XYZ that are make a contract with related
parties (PA2), direct controlling to the workers (PAS5),
purchasing a generator (PA3), addition working hours
(PA7), make a minimum order time rule (PA9), hold a
training for the workers (PA4), create a routine schedule
for maintenance (PA11), give a warning to the supplier
(PAL), maintain customer relationship (PA8), create an
efficient delivery schedule (PA10), and labor recruitment
(PAS).
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