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ABSTRACT: The cosmetic industry in Indonesia continues to experience rapid growth, in line with high consumer demand and
the widening cosmetic market. In 2021, based on data from the Central Statistics Agency (BPS), cosmetics will grow by 9.61%.
One of Indonesia’s well-respected cosmetic manufacturing companies is PT. Cedefindo, which is part of the Martha Tilaar Group.
Martha Tilaar Group is one of the local pioneers in the Indonesian beauty industry. There are very large numbers and types of
packaging in the warehouse of PT. Cedefindo. Due to the wide range of products, there are a number of risks associated. As a result
of redesigns and product discontinuation, a lot of unused packaging material has accumulated in the storage facility. Deadstock and
unused packaging materials can disrupt the flow in the warehouse, increasing costs and reducing available storage space. Delays in
delivering packaging materials to the production line are a further risk that could be triggered by flow disturbances. Given this
potential risk, the company must identify potential risks in every packaging material warehouse activity. Currently, PT. Cedefindo
has not examined every action in the packaging material warehouse to identify risks. Risk identification is very important because
it will enable the company to develop plans to minimize harmful events before they arise, without proper risk identification, no
mitigation strategy can be devised. This research was conducted by identifying warehouse activities, mapping them into (SCOR)
and identifying risks using House of Risk Phase 1. The first stage of the House of Risk process is the identification of risk events
and risk agents. Next, the severity and occurrence levels are measured, and the aggregate risk priority (ARP) value is calculated to
determine which risk agents should be prioritized based on the Pareto diagram. There are 18 risk agents and 15 risk events have
been identified as a result of this research, 6 risk agents were given the highest priority based on the Pareto diagram, and 2 risk
agents were identified as having a high-risk level and being in the red zone, requiring immediate direct action.
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INTRODUCTION

Rising productivity, declining costs, and satisfying consumer demand in developing economies have all contributed to the fast growth
of supply chains management over the past few decades (Palaniappan, 2014). Warehouses are crucial components of a supply chain
management system (Harjono, 2019). One of the important things in warehouse management is knowing the risks that occur (Pujawan,
2019). Identifying risks that could or may not have happened in the company's warehouse operations is required based on the possible
severity that might develop and occur (Rebecca, 2019). There are very large number and types of packaging in the warehouse of PT.
Cedefindo due to the variety of product lines. This variety of product lines poses several risks. The redesigning and discontinuation
of product, resulted in a accumulation of unused packaging raw materials in the warehouse. The accumulation of unused packaging
materials or deadstock has the impact of flow disturbances movement of goods, extermination cost and lacking of space. The flow
disturbances of movement will poses another risk, which is delay in transferring packaging material to production line. The high
number of packaging rejects can also disrupt the process of packaging goods which will have an impact on the delay in providing
finish goods to customers. Given this potential risk, the company needs to identify risks in each packaging material warehouse activity.
Currently, PT. Cedefindo has not examined every action in the packaging material warehouse to identify risks. This research aims to
identify the risks that exist in PT. Cedefindo's warehouse and scaling each potential risks event and checking the correlation with the
risk agent. The objective of risk identification is to identify, acknowledge, and define risks that may assist or obstruct an organization's
ability to achieve its goals. Relevant, appropriate, and recent knowledge is essential for recognizing risks (ISO 31000, 2018).
Preparation for risk mitigation is the end objective of risk identification and analysis (Kenneth, 2022). Appropriate risk mitigation
begins with the identification of risks to a project (Indeed, 2022). House of Risk method has been used in several previous research to
identify potential risk events, particularly in the manufacturing operation process. The previous researched industries were mostly in
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the food processing and heavy equipment sectors. Researches on a house of risk are Doddy et al. (2020) Analyze the improvement of
risk management on the procurement process in the Balikpapan Samarinda Toll Project using the house of risk method and Diana et
al. (2018) in mitigating risks in the procurement process of milkfish processing raw materials. The difference in the current research
is that apart from the object, cosmetic industry and the area being studied is also very different. This research will be conducted in the
packaging material warehouse. Packaging does more than simply hold and protect products, it also functions as a marketing tool,
introducing the product to consumers and encouraging repeat business (Elisabeth, 2018). The House of Risk (HOR) phase 1
methodology will be used to determine risk agent that may activate a risk event. Furthermore, this research involved Supply Chain
Operations Reference (SCOR) for mapping packaging material activities which will be developed for risk identification.

RESEARCH METHODOLOGY

The collection of data in this research used qualitative and quantitative method. The qualitative data were gathered by observing the
PT. Cedefindo warehouse where the packaging materials were stored, conducting in-depth interviews with internal employees, and
engaging brainstorming sessions. In order to quantify the occurrence, severity, and linkage of risk events and risk agents, a
questionnaire is given to the warehouse manager. Questionnaire are also used in assessing ARP value of risk agents in House Of
Risk phase 1. This study only use House Of Risk phase 1 because the purpose is only to identify risk event and agent in the packaging
material warehouse of PT. Cedefindo. Problems at the research site were found by direct observation, which completed
the identification stage. Both a literature review and a field study are carried out to provide context for the research and ensure its
completion. The detail of data collection and processing in this study used the following methods:

A. Mapping Warehouse Activity (SCOR)
In this research, SCOR ver.12 is used to map the activities in the packaging material warehouse. SCOR is able to mapping warehouse
activities from upstream to downstream. This is what makes SCOR superior to other methods that tend to measure the company's
internals only. The results of the mapping are used to identify risk events and sources of risk in the packaging material warehouse
based on literature studies and discussions with the company. According to APICS (2020), SCOR model divides supply chain
processes into 6 core processes, namely: Plan, Source, Make, Deliver, Return and Enable. In this research, the SCOR process that
will be used for mapping the activities of packaging raw material are source, delivery and return. Plan, make and enable on SCOR
process was not used in this research since it is not performed in the packaging material warehouse but rather in another department.

B. House of Risk 1

Prior study had conducted risk analyses qualitatively, which involved sorting potential risks into categories based on factors like
how likely they were to occur and how severe their potential consequences would be. Risk events and risk agents are identified
using a combination of interview and quistionnare. This paper will use the House of Risk (HOR) method to prioritize which risk
agents are to be dealt with first based on an analysis of the literature on risk management in the packaging material warehouse.
Pujawan, P. 1., & Geraldin, L. H. (2009) defines house of risk as a technique for developing preventative, mitigation, and
management strategies for risk variables that may contribute to more than one problem. HOR phase 1 is made through several
stages as follows:

- ldentifying Potential Risk Events (Ei) in Business Processes. This from previous step in SCOR (Source, Delivery, Return)

- Measuring the degree of impact of a risk event (Si) on defined warehouse activities. This severity value is based on a scale
of 1 to 10, with a value of 10 indicating that the risk event is extremely severe. (Shahin, 2004).

- ldentifying the risk agent (Aj), which is any factors that can cause the occurrence of the risk events that have been identified.

- Measuring the risk agent's probability of occurrence (Oj). This occurrence value is calculated on a scale of 1 to 10, with a
score of 10 indicating that the source of risk is almost certain to occur. (Shahin, 2004).

- Measuring the correlation value between a risk event and its underlying cause (Rij). There is a correlation if it is discovered
that a risk agent causes the appearance of a risk event. The correlation value is (0,1,3,9), with 0 indicating no association, 1
indicating a slight correlation, 3 indicating a moderate correlation, and 9 indicating a strong correlation.

- Calculating the aggregate risk potential (ARP) value. This ARP will be taken into account for prioritizing risk mitigation
actions. The formula for calculating ARP is ARPj=0jY SiRij
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- Establish the order or ranking of risk agents based on the ARP value, starting with the highest value and working down to
the lowest value, and choose a few risk agents to be prioritized using the Pareto diagram approach.

- Make a risk map for the selected risk agent using a probability impact matrix consisting of areas colored red, yellow, and
green. The red area represents the risk impact from the risk source, which is high, the yellow color indicates a moderate
impact, and the green color indicates a low impact (Nanda, Hartanti, & Runtuk, 2014).

RESULT AND DISCUSSIONS

After mapping the activities in the packaging material warehouse using the SCOR method (Source, Delivery, Return). The risk
event and risk agent were identified by the expert. For each action in the packaging material warehouse, risks are identified. There
are 15 risk events and 18 risk agents were identified in packaging material warehouse activities. Risk events and risk agent in each
activity of packaging material warehouse can be seen in Table 1 below:

Table 1. Risk Event and Risk Agent in Packaging Material Warehouse of PT. Cedefindo

Proces Activity Code Risk Event Code Risk Agent
Dietermine the time of receige nl packaging materishs from Al Supplles failure
suppliess
£l Dedivery schedule discrep
Werchouse recetves prrchase oedes (PO) from purchasing A2 Miss stion ad fiaion with redaied
deparument - partees
Warehouse receives packaging material from supplicrs - Packaging materisis &idn't match Al ui lability of als from supplicrs
Warchouse admin checks ltfc wartability of Perchase order the delivery oeder (DO) Al Supplies failure
L s delivery onder
At Production defect from ssppler
Source QC checks packaging mumerial sccording o somdandization | E3 | Low quality of packaging miserial
AS Packuging materisl damage on delivery
Unboading the packagmg material that Bas bees recorved = ‘The unlcading process takes 100 A Lack of human rossurces
Troanfer of packaging meterial 10 pallets long AT Lack of facality (material bandling)
2 Ax Lack of space
Transfer of packaging material 10 the warchowse sxording ES Material haildup i the .
10 the material group A9 deadonct (smwsed packagpng matorsal)
Muke 2 proof of material purchase receipt (BPPB) E6 Report discropancies Alo Low lovel of disciphmes snd  inacurracy employee
Receive packaging matenal n'de’-:- document (PBP) from All Inconssen! systom stock and actaal sock
3 ” ] Lack of packaging muteriad
avallability Al2 Pockaging material damago om sorige
Cheek the availibility of packaging muserial - — — .‘.'
Ald Loss of materal during storage
Determine the delivery schodule for packaging materials to . o
the production lies s Wrong delsvery schedule Ald Prodoction schedule change
AlD Low level of disciphmes and  inacurracy employee
Prepare and pick up packaging materiads as por BPFB E9 Wrong muserial pick-up o Incoerecs packaging ial request from
Delivery production department
At Lack of human resources
Armange the packaging material on the pallet
i Lang delivery thine 1 prodection | AT Lack of lml{ty {malerial bandling)
Gine Alb Teregulir placement of packuging materials
Muerial delivery o production lese
A9 deudstocd (wmused packageng material)
Receive ! by peod dep
et Ell Incompatibility of packaging A2 Vi 30 & cocods
Cherk the complesensss imd correctness of the materisl material rectived
according to BPPH
Check the type of defest m material EN2 Error desecting the type of defect AlD Low level of disciphines sl inacurracy employee
AX Lack of space
Sepaesion of reject matesials 13 | Misplacement of reject maserints | 1O Lrvegular placcmest of packaging matcrisls
Return Alo Low level of disciplines sad inacurracy smployes
‘Make the repaury rv;m_(l.‘ﬂ‘S) and proof of return (BRS) . ng-mﬁ reurd .
& El Sodeitive nisterisd AlT Incorrect repart of packaging o refurn
Packaging muterial reject return schedule
EIS Wroag returm schedule AlS Shappeng schedule change
Return of rejoct packagiog matersals
* A R p -
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The next stage is to assess the risk agent's likelihood of occurrence and the impact of the risk event. The weighting of the severity
and occurrence values is done by PT. Cedefindo's warehouse manager, who is an expert in the field. The expert selected in the risk
assessment is an expert who has a large influence on the flow of warehouse activities to know the impact that arises from the risks
posed. The purpose of calculating the severity value is to quantify the extent to which a risk event will result in company losses, the
higher the severity value, the more devastating the resulting losses will be. The purpose of determining occurrence values is to assess
the likelihood that a risk will occur, the higher the number, the more likely it is to occur. Table 2 summarizes the findings of the
severity and occurrence assessments of existing risk events and risk agents:

Table 2. Severity Value of Risk Event

Caode Risk Event Severity | Code Risk Agent Occurance
El Delivery schedule discrepancies [ Al Supplier failure 4
E2 Packaging materials didn't match the delivery order (DO) 4 A2 Miss communication and coordination with related parties 3
E3 Low quality of packaging material [ A3 Unavailability of materials from suppliers 2
E4 The unloading process takes too long 1 Ad Production defect from supplier [
E5 Material buildup in the warehouse B AS Packaging material damage on delivery 1
Et Report discrepancies 4 Ab Lack of human resources 1
E7 Lack of packaging material availibility 7 AT Lack of facility (material handling) 2
E& Wrong delivery schedule 4 AB Lack of space L]
ES Wrong material pick-up 3 A Deadstock (unused packaging material) 8

E10 Long delivery time to production line & AlD Low level of disciplines and inacurracy emplovee ]
Ell Incompatibility of packaging material received 5 All Inconsistent system stock and actual stock 7
El2 Error detecting the type of defect 3 Al2 Packaging material damage on storage 2
El13 Misplacement of reject materials 2 Al3 Loss of materal during storage 3
El4 Wrong amount of returned defective material 3 Ald Production schedule change 4
El5 Wrong return schedule 3 AlS Incorrect packaging material request from production department 4
Als Irregular placement of packaping materials 5
AlT Incorrect report of packaging to refurn 1
AlS Shipping schedule chanpe 2

When dealing with a risk agent, Potential Aggregate Risk (ARP) is designed to be utilized as a prioritizing tool. These risk agents
will be rated from highest to lowest when the ARP values have been calculated. Once the value of the relationship between the risk
agent and the risk event has been determined, the ARP may be calculated. Correlation values of 0, 1, 3, and 9 imply that there is no
correlation, a weak correlation, a medium correlation, and a strong correlation. The ARP value is calculated by combining the
likelihood of occurrence of a risk agent, the severity of risk events, and the degree of correlation between the risk event and the risk
agent. Table 3 shows the House of Risk phase 1 calculations. The table displays the severity level of the identified risk event, an
estimate of the risk agent's likelihood of occurrence, the Aggregate Risk Potential (ARP) value, and the relationship between the
risk event and the risk agent. Below Table 3 shows the calculation for the House of Risk phase 1:

Table 3. House of Risk phase 1

Risk Event (Ej)

Risk Agent
Al [AZ |A3 | A4 [ A5 | A6 |AT|AB| A9 [ALD |ALL|AIZ|AL3| AL4| ALS [ Al6 |ALT| AIB
El 3 3
El 1 El
E3 9 1
E4 1 | 3
ES 3 9
E6 3
E7 91913
E8 El
E9 3 3
E10 1|3 3 g
El1 3
E12 3
E13 9 1 3
El4 g
E15 3
Occurance (0f) | 4 3| 2 6 1 1 [2] 6 8 5] 712 3 4 4 5] 1 2
ARP BE | 99 | T2 (324 6 | 12 |42 (252|720 175 (441|126 63 | 144 | 48 | 300 [ 27| 18
Rank 10 | & | 11| 3 I8 [ 17|14 5 1 6 2 B 11217 13 4 [15] 16

Severity

[=3]

e [ [ bt | |l o | e | o | 0 | e |20 | =S| e
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Example of ARP calculation of this research:
ARP1 =81[8(9) + 6(3)]

ARP1 =8[72 +18]

ARP1 =6 [90]

ARP1 =720

In this case, the answer is 720

The ARP value is graded from highest to lowest to decide which risk agents should be prioritized. The priority risk agent is the risk
agent with the highest ARP value, and vice versa. The Pareto principle, also referred to as the 80:20 principle, is used to determine
the categories of priority and non-priority risk agents. The Pareto principle states that 20% of the significant risks are responsible
for 80% of an organization's losses. The primary components that generate the most issues in packaging material warehouse
activities are all to the left of the 80% line. Figure 1 shows the Pareto diagram for ARP:

Pareto Chart for ARP

8oo T g7 &7 98789939 g5, 80l100100
tha ]
90, a6 9570 s 90
700 B7 28" :
83,94
70,68 80
600 74,81
68,89 7o
500 6037 6o

400

300 l 396 40
30
200 24
20
100 I I I ©
Ag Al Ag A6 Az

AR Ao Mg Az A2 A A1z Mg A7 Ay A8 AS Az

mm ARP Cummulative % ARP

Figure 1. Pareto Diagram for ARP

There are 7 risk agents were prioritized based on the results of this research. An 80:20 Pareto analysis was used to determine which
risk agent would be targeted for mitigation. If the risk agent was found to have an 80% impact on the risk event, then only 20% of
the cumulative percentage value would be allocated to other potential causes. The most important risk factor is:
1. Deadstock (unused packaging material) (A9)
The presence of deadstock or accumulation of unused packaging material has the highest ARP value of 720. This risk agent
arises due to many factors, namely the existence of various product variants and discontinuation of the product that causes
the amount of material to exceed the actual production. Apart from that, the presence of highly rejected material from
suppliers can also lead to the accumulation of unused packaging material. Excess stock of raw materials ordered from
miscommunication that occurred with customers or other departments is also a factor in the presence of deadstock or
accumulation of unused packaging material.
2. Inconsistent system stock and actual stock (A11)
Inconsistent system stock and actual stock have an ARP value of 441. The existence of defective products in inventory is
a common source of this risk factor. There was also negligence on the side of warehouse employees, who failed to keep
the inventory count accurate.
3. Production defect from supplier (A4)
Production defects from suppliers have an ARP value of 324. This is due to negligence from the supplier, namely, damage
from the supplier during the production of packaging material or damage that occurred during delivery.
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4. Irregular placement of packaging material (A16)
Irreguler placement of packaging material have an ARP value of 300. Given that the warehouse's capacity is insufficient
to hold all of the available packaging material, the crew has been placing the materials wherever they can find a free spot
and doesn’t follow the existing SOP, leading to an erratic distribution pattern. Warehouse packaging material pickup times
may be affected.

5. Lack of space (A8)
Lack of space has an ARP value of 252. This risk agent is primarily caused by the packaging material warehouse inefficient
layout. The organization is not appropriately utilizing and managing the room's size and location.

6. Low level of disciplines and inaccuracy employee (A10)
Low level of discipline and inaccuracy employee has an ARP value of 175. This risk agent is posed by staff who are directly
related to the activities of the packaging material warehouse. The indiscipline and inaccuracy of the employees are due to
a lack of training programs and periodic staff performance evaluations.

7. Production schedule change (Al4)
The production schedule change has an ARP value of 144. This risk agent arises due to the factor of customer orders that
must be completed together with other orders. Unexpected shifts in the production schedule can result from the late arrival
of raw materials, the rejection of goods, or mismatched or mistimed measurements of raw material and packaging material.

The Probability Impact Matrix methodology is used to map out the likelihood and impact of each dominating risk agent. This
mapping aims to identify risk condition before solving them. Table 5 shows the level of risk assessment:

Table 5. Probability Impact Matrix Model

Severity
Oceurance 1 2 3 4 3
Very Low Low Medinm High YVery High
5 Yery High
4 High ADALL
3 Medium AB Ad
2 Low Alé AlD
1 Very Low AB Ald

Based on the risk map in table 5 above, A9 and A1l are in the red zone with a high risk level, which means immediate direct action
must be taken, then A4 is in the yellow zone with a medium risk level, which means immediate corrective action must be taken. For
Al16, A10, A8 and Al4 are in the green color zone with a low risk level, which means that corrective actions must be carried out
regularly and appropriately.

CONCLUSION

The result identification of risk events in the of packaging materials warehouse at PT. Cedefindo are 15 risk events and 18 risk
agents. Through the responses to an interview and questionnaire given to the expert, PT. Cedefindo's warehouse manager, both
severity and the chance of occurrence value are the input for the House of Risk phase 1 and also determined the value correlation
between the two variables. All this variable will be calculated to get the Aggregate of Priority (ARP) and then the output will be
processed in Pareto Diagram with 80:20 principle. There are 7 risks were prioritized base on the result of this research, namely:
Deadstock (unused packaging material) (A9), Inconsistent system stock and actual stock (A11), Production defect from supplier
(A4), Irregular placement of packaging material (A16), Lack of space (A8), Low level of disciplines and inaccuracy employee
(A10), Production schedule change (Al4). Two of the seven risk agents, numbers A9 and Al1l, are considered to be high-risk,
requiring immediate, direct action. A4 will be exposed to the medium-risk level, which requires immediate corrective action, while
Al6, A10, A8, and Al4 will be subject to the low-risk level, which requires the corrective action be carried out frequently and
effectively. The following recommendations can be made in light of the findings of the research, the company must take corrective
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and preventative measures against all potential risk agents, with the highest priorities going to those with the greatest potential for
negative impact. For each potential risk agents, the company needs to figure out the best way to deal with it. Moving forward,
conduct additional future research into House of Risk Phase 2 to establish which risk-mitigation strategies are most applicable to
each risk agent, and rank these strategies in order of priority for implementation within the company, taking into consideration both
degree of difficulty and financial outlay.
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