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Abstract. This research aims to measure supply chain performance using the Supply Chain
Operations Reference (SCOR) and Analytical Hierarchy Process (AHP) methods. The SCOR
method can measure all core supply chain processes. Measurements are based on 5 processes: Plan,
Source, Make, Deliver, and Return. These are described in each attribute and performance metric
presented in the form of Key Performance Indicators (KPI), there are level 1, level 2, and level 3.
The AHP method in this study was used to determine the weight of the questionnaire results. The
weight calculation results at each level are Plan at 5,492, Source at 2,448, Make at 3,330, Deliver
at 11,965, and Return at 2,525. The final assessment result of Supply Chain Management
performance at UMKM Sokita Jaya for village salted eggs was 25,761 in the poor category.
Therefore, the Micro Small, and Medium Enterprises must focus more on supply chain flow to
achieve planned targets.

Keywords: Performance Measurement; Supply Chain Operation References (SCOR); AHP; Sup-
ply Chain.

1 Introduction

Good supply chain management is demonstrated by performance measurement results supported by
an organized system [10]. Therefore, it is important to identify problems, areas of measurement, and
relationships between economic actors [2]. In addition, appropriate measurement tools and methods
must be selected [3]. Performance measurement is an estimate of the efficiency and effectiveness of
supply chain operations and must be analyzed at three different levels, including: as an individual
performance indicator, as a set of performance indicators, and as a relationship between the
measurement system and its environment [4].

Performance indicator systems provide a variety of methods for analysis and process improvement
[5]. In general, analysis and evaluation on the application of metrics requires the following activities:
definition of objectives, strategy, measurement, operations, evaluation of current performance, predic-
tion of the desired state, and identification of places for improvement. Key Performance Indicators
(KPI) are metrics that have strategic importance for a company or department [6]. KPIs consist of var-
ious indicators that highlight different activities or processes, ranging from specific strategic to opera-
tional level indicators [7].

Sokita Jaya is an Micro Small and Medium Enterprises (MSME) based in Bantul Regency, Yogya-
karta, which operates in the culinary sector, especially salted duck eggs. Sokita Jaya often faces
problems when carrying out activities, including: experiencing delays in raw materials (duck eggs) in
the procurement process, causing delays in the production process, difficulty estimating the availability
of salted eggs according to customer requests, not having operational facilities to distribute and convey
customer requests. Thus it can cause misunderstandings between customers and MSMEs, and there is
no performance assessment indicator (KPI) as a benchmark for evaluating MSME supply chain
performance.

Evaluation of good supply chain management performance between suppliers, companies and
customers is based on one of the SCM performance measurement methods, namely the Supply Chain
Operations Reference (SCOR) method [8], [9]. The application of the SCOR method aims to identify
performance indicators of a company's supply chain and can be used as an evaluation to improve
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performance [10], [11], [12].

Analytic Hierarchy Process or what is often called AHP is a method for solving supply chain
problems since 1993 [13], [14]. The purpose of choosing AHP as an advanced method is to help the
group focus on improving characteristics.

Based on the problems that have been described, as part of the performance improvement process,
the supply chain requires a performance measurement mechanism and framework. The aim of this
research is to measure the performance of the supply chain in Sokita Jaya MSME using the SCOR and
AHP methods [15]. [16], [17].

2 Research Methods

The stages in this research were carried out in 3 main stages, namely data collection, data processing
and analysis. The need for further investigation into the long-term effects and adaptability of SSCM in
various manufacturing environments [18]. Fig. 1 shows the research flow. Data was taken for only 2
months, in January 2020 and in April 2020. Data collection was carried out through direct observation,
distribute questionnaires and determine KPIs (Key Performance Indicators). KPI was determined
through the interview stage and filling out a questionnaire with owners of free-range salted egg chickens
in Sokita Jaya. Data analysis uses the Supply Chain Operations Reference (SCOR) and Analytic
Hierarchy Process (AHP) methods. The performance measurement stages are based on the SCOR
method by setting the SCM process at Level 1 metrics, namely SCOR. In this research, AHP was used
to determine the weight of the questionnaire results given to two MSME experts in Sokita Jaya, which
was the MSME owners themselves.
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Fig. 1. Research Flow

3 Results and Discussion

Determination of KPI (Key Performance Indicators) for MSME is based on a literature review [19] and
has been adapted to the conditions that exist in Sokita Jaya MSME. The hierarchy consists of 3 levels
from the highest starting from the business processes in the MSME studied to the lowest, namely the
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metric attributes for each process. The hierarchical structure and explanation are shown in Fig. 2 and
Table 1.

Measuring Supply Chain Performance in UMKM
Sokita Jaya Telur Asin Bebek Angon

Fig. 1. Sokita Jaya MSME Performance Measurement Hierarchy

The following table explains the meaning of the abbreviations used in the decision-making process
hierarchy diagram.

Table 1. Abbreviation Meanings

1. Rel : Reliability 6.P : Plan
2. Res : Resposiveness 7.8 : Source
3. As : Asset 8. M : Make
4.  Flex : Flexibility 9.D : Deliver
5. Cs : Cost 10. R : Return

Table 2. Explanation of Symbols in Hierarchical Structures

No KPINo KPI
1 Prel Meeting with duck egg supplier
2 Pres Time period for scheduling the production of free-range salted duck eggs
3 SRel-1 The egg raw material is defective
4 SRel-2 Fulfillment of raw materials for duck eggs
5 SRel-3 Delivery reliability
6 Sres Waiting time for duck egg raw materials
7 Sflex Availability of duck egg suppliers
8 SCs Supplier ordering costs
9 Sas Daily product inventory
10 MRel-1 Errors in packing free-range salted duck eggs
11 MRel-2 Number of defective free-range salted duck eggs
12 Mres Time to make free-range salted duck eggs
13 MCs Cost of producing free-range salted duck eggs
14 DRel-1 Fulfillment level for free-range salted duck eggs ready to be sent
15 DRel-2 The level of running out of free-range salted duck eggs
16 Dres Waiting time for free-range salted duck eggs to be ready
17 Rrel Customer complaint level
18 Rres-1 Time to replace damaged free-range salted duck eggs
19 Rres-2 Time period for returning damaged free-range salted duck eggs from customers

The performance measurement design was created based on the SCOR model by identifying level 1
matric, level 2 matric, and level 3 metric. A hierarchy was then created to select SCM performance
indicators in MSME from these three levels which can be seen in Table 3.
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Table 3. Identify SCM Performance Indicators

Main Dimension KPI No KPI (Level 3)
Process (Level 2)
(Level 1)
Reliability Prel Meeting with duck egg supplier
Plan Pres Time period for scheduling the production of free-range salted
Responsiveness duck eggs
Reliability SRel-1 The egg raw material is defective
SRel-2 Fulfillment of raw materials for duck egg
SRel-3 Delivery reliability
Source  Resposiveness  Sres Waiting Time for duck egg raw materials
Flexibility Sflex Supplier availability
Cost SCs Supplier ordering costs
Asset Sas Daily product inventory
MRel-1 Packaging error
Reliability MRel-2 Number of defective free-range salted duck eggs
Make Resposiveness ~ Mres Time to make free-range salted duck eggs
Cost MCs Cost of producing free-range salted duck eggs
DRel-1 The level of supply fulfillment for free-range salted duck eggs
Reliability is ready to send
Deliver DRel-2 The level of running out of free-range salted duck eggs
Responsiveness  Dres Waiting time for free-range salted duck eggs to be ready
Return  Reliability Rrel Customer complaint level
Resposiveness ~ RRes-1 The queue time for free-range salted duck eggs was damaged
RRes-2 Time period for returning damaged free-range salted duck eggs

Based on the results of interviews and filling out questionnaires by MSME Sokita Jaya Free-range
Salted Duck Eggs, SCM performance will be measured. Previously, the actual value of each metric in
the SCOR hierarchy was calculated to obtain a normalized value. The actual value results were obtained

from data in the field and direct interviews with MSME owners.

The next stage is to carry out normalization calculations because each indicator has a different weight
and size scale. Therefore, it is necessary to carry out a process of equalizing parameters using the Snorm
De Boer equation using equation (1) and equation (2). Normalization results are shown in Table 4.

1. The bigger the better

(SI-Smin)

Snorm = —————x100 (1)
Smax—-Smin
2. The smaller the better
Snorm = 745D 10 V)
Smax—-Smin
Table 4. Normalization Calculation Results
. SNORM
KPI Actual Value Min Value Max Value Value (%)
Meeting with duck egg supplier 4 times 2 times 6 times 50
Time period for scheduling the production of 50% 0% 100% 50
free-range salted duck eggs
The duck egg raw material is defective 16,25% 0% 20% 17,5
Fulfillment of raw materials for duck eggs 100% 50 % 100 % 100
Delivery reliability 100% 50 % 100 % 100
Waiting Time for duck egg raw materials 3 day 1 day 6 day 60
Supplier availability 100% 50% 100% 100
Supplier Ordering Fees Rp35.766.000  Rp30.000.000  Rp50.000.000 71,17
Daily product inventory 1.200 600 2.000 42,85
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Packaging Error 4,8% 0% 10% 52°
The number of salted eggs is defective 43,5% 0% 50% 13
Time to make salted eggs 15 days 12 days 17 days 40
Production cost Rp31.284.800  Rp30.000.000  Rp50.000.00 93,75
Inventory fulfillment level so ready to send 100 % 0% 100% 100
Production run-out rate 100% 0% 100% 100
Waiting time for free-range salted duck eggs to 15 days 12 days 18 days 50
be ready

Customer complaint level 50% 0% 100% 50
The queue time for free-range salted duck eggs 18% 0 20% 100
was damaged

Time period for returning damaged free-range 1 day 0 day 2 days 50

salted duck eggs from customers

Based on Table 4, the normalization results range between 1-100. The worst value category is indicated
by a value of 0 and the best value is indicated by a value of 100.

The AHP calculation is based on the KPI indicator questionnaire that has been given to the MSME
Sokita Jaya Free-range Salted Duck Eggs and processed using Excel, to determine the weight of each
indicator. The first step in determining attribute weights is to convert the survey results (in the form of
scale values from 1 to 9) into pairwise comparison indicators in Microsoft Excel software [20]. There
were two experts in this research, so the AHP calculation used the geometric mean [21]. Table 5 shows
the weighting results at level 1.

Table 5. Weighting Results at Level 1

Criteria Weight
Plan 0,235
Source 0,176
Make 0,167
Deliver 0,206
Return 0,216

Based on AHP (Analytical Hierarchy Process) processing with Microsoft Excel, the weight of plan is
0.235, source process is 0.176, make is 0.167, deliver is 0.206, and return is 0.216. With a CR
(consistency ratio) value is -0.0041. The weighting at level 1 is said to be consistent because each
criterion has a CR (consistency ratio) value <0.1.

The AHP results show that all CR (Consistency Ratio) values of performance attributes are consistent
at each level. From these calculations, the weight of each attribute is determined and combined in the
SCOR method to obtain the final value of overall supply chain performance.

The calculation of the final supply chain performance value is based on each normalized value (Snorm)
obtained from the Snorm De Boer normalization calculation at level 1. While the overall KPI is the
result of the sum of each performance value in the metric. The final calculation of SCM performance
values is shown in Table 6.

Table 6. Final SCM Performance Value

KPILEVEL 1 SNORM WEIGHT FINAL VALUE (SNORM X WEIGHT)
Plan 23,398 0,235 5,492
Source 13,932 0,176 2,448
Make 19,970 0,167 3,330
Deliver 57,991 0,206 11,965
Return 11,667 0,216 2,525

TOTAL 25,761
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Based on Table 6, the plan process value is 5.492, where the performance is in the poor or low category,
source is 2.448, which is in the poor or low category, make with a value of 3.330, the performance is
poor or low, deliver is 11,965, where the performance is in the poor or low category, and return process
with a value of 2.525, which means that the performance is poor or low [22]. It shows the results of the
final performance assessment of the entire Sokita Jaya MSME village chicken salted egg supply chain.
The overall final score was 25,761, which shows that the performance of the Sokita Jaya MSME, free-
range salted duck eggs in the supply chain is in the poor or low category and the performance of the
ongoing supply chain in the MSME is still not optimal and still needs improvement to be able to meet
the desired targets

4 Conclusion

Based on the results of the discussion that has been described, it can be concluded that currently Sokita
Jaya MSME free-range salted duck eggs already have performance measurement indicators. The AHP
and SCOR methods are used to determine the final value of supply chain performance, namely 25.761
(on a scale of 0-100), which means that the performance of Sokita Jaya MSME for free-range salted
duck eggs in the supply chain is included in the poor category. It shows that the Supply Chain
performance at Sokita Jaya MSME for free-range salted duck eggs is said to be very low.
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