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ABSTRACT

This study aims to design a performance measurement model for Supply Chain Management (SCM) at
PT Circle Pro Group, Klaten, Central Java, using the Supply Chain Operations Reference (SCOR) model
and Analytical Hierarchy Process (AHP). The PT Circle Pro Group has not implemented any SCM
performance measurement system, resulting in unclear performance levels and difficulties in identifying
improvement priorities. The SCOR model was used to structure SCM activities into Plan, Source, Make,
Deliver, and Return, whereas AHP was applied to determine the weight and priority of performance
indicators. A total of 17 validated indicators were developed based on the SCOR processes and company
conditions. The measurement results indicated an SCM performance score of 91.47, which was
categorized as above average. However, several indicators scored below 90, particularly forecast
accuracy, raw material planning, and supplier delivery punctuality. Recommendations for improvement
include strengthening forecasting processes, optimizing procurement planning, and enhancing supplier
performance evaluation. This study produces a structured SCM performance measurement model
tailored for PT Circle Pro Group, enabling continuous evaluation and improvement. The model can be
adapted by other service-based companies with similar operational characteristics.

Keywords: Supply Chain Management; performance measurement; SCOR Model AHP; performance
improvement
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1. INTRODUCTION

Supply Chain Management (SCM) plays a significant role in enhancing operational efficiency,
reducing costs, and improving customer satisfaction, which are essential for organizations competing in
a dynamic and highly competitive business environment. Companies must be adaptive and responsive to
internal and external changes to maintain competitiveness. In developing countries such as Indonesia,
where technological advancements are rapidly integrated into industrial and service sectors,
understanding and managing supply chain processes are becoming increasingly important. Djokopranoto
(2005) highlights several benefits of SCM implementation, including reduced inventory, smooth material
flow, improved quality, fewer suppliers, and the establishment of strategic alliances. Pujawan (2005)
further defines SCM as an integrated series of activities starting from raw material procurement, value-
adding processes, inventory management, and distribution to end consumers.

For this reason, measuring supply chain performance is crucial for ensuring effectiveness and
identifying areas requiring improvement. According to Susetyo (2002), as cited in Hanugrani et al.
(2013), performance measurement is part of a management control system that encompasses planning
and evaluation of operational results. Rakhman et al. (2006), as cited in Iriani (2008) argue that
performance measurement enables companies to determine the level of effectiveness of their supply
chain operations and plan necessary enhancements. PT Circle Pro Group, a multimedia service provider
in Klaten, faces increasingly fierce competition in the digital service industry. The company experienced
fluctuating revenue and unmet performance targets from 2021-2023 due to delays in design approvals,
overdue payments, and inaccurate planning. However, despite these challenges, the company has never
implemented an SCM performance measurement model, making it difficult to identify weaknesses or set
improvement priorities. This condition underscores the need for a structured and integrated SCM
performance evaluation system.

The Supply Chain Operations Reference (SCOR) model provides a standardized framework to
analyze and evaluate supply chain activities through five core processes: Plan, Source, Make, Deliver, and
Return. Meanwhile, the Analytical Hierarchy Process (AHP) offers a systematic method for prioritizing
performance indicators using expert judgment. Integrating SCOR and AHP allows for a comprehensive,
quantitative, and objective assessment of SCM performance aligned with organizational strategic goals.
Therefore, this study aims to design an SCM performance measurement model for PT Circle Pro Group
using the SCOR framework and apply AHP to determine the priority level of each performance
indicator. This model is expected to help the company evaluate performance more accurately and
formulate targeted improvement strategies to enhance competitiveness. integrating SCOR and AHP is
expected to strengthen the company’s ability to identify bottlenecks across different supply chain stages
by providing structured performance benchmarks. This integration also enables a more transparent
evaluation of how each process contributes to overall supply chain effectiveness, thereby supporting
managerial decisions that are both data-driven and strategically aligned. In addition, the combined
framework offers flexibility for continuous improvement, as performance indicators can be periodically
reviewed and adjusted in accordance with shifts in customer expectations, technological advancements,
and market competition. Ultimately, this approach positions PT Circle Pro Group to build a more
resilient, responsive, and efficient supply chain, capable of sustaining long-term growth.

2. METHODOLOGY

2.1. Research Design

This study employs a descriptive case study approach to analyze the current performance of
Supply Chain Management (SCM) at PT Circle Pro Group. According to Yin (1994) case studies are
suitable for investigations requiring in-depth exploration, limited researcher control, and the use of
multiple data sources. This method is appropriate because the study aims to objectively describe SCM
performance and compare it with a structured measurement model based on the SCOR framework
supported by the Analytical Hierarchy Process (AHP).
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2.2. Research Location and Period

This research was conducted at PT Circle Pro Group, located in Klaten, Central Java, from
October to December 2023. This study focuses on SCM performance issues related to multimedia
services, particularly unmet revenue targets, delays, and operational inconsistencies.

2.3. Research Stages

The research process consisted of the following stages: (1) Preliminary Study. Direct observation
and initial interviews were conducted to identify existing problems in SCM operations; (2) Literature
Review. The study framework was established by reviewing theories related to SCM, the SCOR model,
AHP, KPI measurement, and supply chain performance. (3) Problem Formulation and Research
Objectives. The study focuses on designing an SCM performance measurement model using SCOR,
determining KPI priorities using AHP, and proposing improvement recommendations; (4) Scope and
Limitations. This study analyzes SCM performance for the 2021-2023 period, uses stakeholder
perspectives (management, employees, suppliers, and customers), and excludes confidential financial
details.

2.4. Data Collection

Two types of data were used in this study. First, primary data. Data were collected through (1)
interviews with stakeholders, (2) direct observation of SCM processes, and (3) Questionnaires for AHP
pairwise comparison. The primary data included KPI assessment, SCOR process evaluation, and expert
judgment for weighting. Second, secondary data that obtained from company documents such as
organizational structure, service performance targets, revenue data, and company profiles and
operational guidelines

2.5. Data Processing and Analaysis

2.5.1. SCOR-Based KPI Design

Indicators were developed based on SCOR levels: (1) Level 1 (Processes): Plan, Source, Make,
Deliver, Return; (2) Level 2 (Performance Attributes); and (3) Level 3 (KPI Indicators).

Examples of KPIs used for (1) Plan: Forecast Accuracy, Inventory Turnover; (2) Source:
Supplier Lead Time, Defect Rate; (3) Make: Production Yield, Cycle Time; (4) Deliver: On-Time
Delivery, Order Fulfillment Lead Time; (5) Return: Return Rate, Warranty Claims

2.5.2. KPI Measurement
Each KPI was calculated using established SCOR formulas (e.g., Forecast Accuracy, Inventory
Turnover, Return Rate). These values represent the company’s actual SCM performance.

2.5.3. Analythical Hierarchy Process (AHP)

AHP was used to construct pairwise comparison matrices, determine weights of SCOR
processes and KPIs, and identify priority areas for improvement

The AHP matrix followed the Saaty (1994) scale and included normalization, weight calculation,
and inconsistency checking.

2.5.4. Validation of KPI Indicators
A validation step was conducted by confirming KPI relevance and accuracy through expert
review and company stakeholder verification.

2.5.4. Improvement Analysis

Based on SCOR performance results and AHP priority weights, improvement strategies were
formulated, including enhancing forecasting accuracy, increasing supplier performance control,
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optimizing production processes, improving delivery reliability, and reducing return rates. These
improvement proposals were aligned with company capabilities and SCM strategic objectives.

3. RESULT AND DISCUSSION
3.1. Scor KPI Measurement Result
Use raw company data (actual, forecast, orders, receipts, defects, inventory, sales, returns, lead
times).
3.1.1. Plan
Forecast Accuracy (FA)

>t=1T | ACTUAL t — FORECAST ¢ |

FA=(1- X 1009
( Y>t=1TACTUAL ¢ ) %
Inventory Turnover (IT)
T = COGS
~ AVERAGE INVENTORY
3.1.2. Source
Supplier Lead Time (SLT)
SLT = 2. DELIVERY RATE — ORDER DATE
B N
Supplier Defect Rate (SDR)
SLT = 2. DELIVERY RATE — ORDER DATE
B N
Timely Delivery Supplier (TDS)
SLT = 2. DELIVERY RATE — ORDER DATE
- N
Inventory Accuracy (Raw Material)
SLT = 2. DELIVERY RATE — ORDER DATE
B N
3.1.3. Make
Production Yield (PY)
GOOD UNITS

v= TOTAL PRODUCED 100X

31
Volume 6, Issue 1, available at https://journal.privietlab.org/index.php/PSSJ



Priviet Social Sciences Journal

Manufacturing Cycle Time (MCT)

2. (COMPLETION TIME — START TIME

MCT =

Adherence to Production Schedule (APS)

3.1.4. Delivery

On-Time Delivery (OTD)

UNITS

_ JOBS ON SCHEDULE

SLT =

TOTAL JOB

X100%

DELIVERY ON TIME

X100%

Order Fulfillment Lead Time (OFLT)

2.(SHIP DATE — ORDER DATE

OFLT =

TOTAL DELIVERY

Delivery item / Quantity Accuracy (DIA/DQA)

3.1.5. Return

Return Rate (RR)

Warranty Claims Rate (WCR)

DQA=(1-—

| UNITS SHIPPED — UNITS ORDERED |

ORDERS

_ UNIT RETURNED

UNITS ORDERED

0
UNITSSOLD _ ~ 100%
WCR = WARRANTY CLAIMS <1000
B UNITS SOLD 0

See Table 1 for mor detail about Scor KPI Measurement Result.

) X 100%

Table 1. SCM KPI Measurement Results of PT Circle Pro Group

SCOR KPI Result Interpretation
Process
Plan Forecast Accuracy 62% Low .forecastmg accuracy leads to mismatches between
capacity and demand
3.1 .
Inventory Turnover . Slow inventory turnover.
times/year
Source Supplier Lead Time 15 days Higher than the industry standard of 7—10 days.
Supplier Defect Rate 8% High defect rate affects production processes.
Make Production Yield 87% Production efficiency is below optimal levels.
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Manufactprmg Cycle 10 days Cycle time is long for multimedia-related services.
Time
Delivery On-Time Delivery 78% Delivery performance is not consistently reliable.
Order Fulﬁllment Lead 7 days Acceptable but not yet competitive.
Time
Return Return Rate 10% High return level indicates quality issues.
Warranty Claims Rate 6% Shows inconsistency in product/setvice quality.

3.2. AHP Weighting Result
The pairwise comparison matrix was constructed using Saaty’s fundamental scale (1-9) to
evaluate the relative importance of the five SCOR processes: Plan, Source, Make, Deliver, and Return.
Each element in the matrix represents the preference of one process compared to another based on
expert judgment from PT Circle Pro Group. The next step involved summing each column of the
matrix, followed by normalizing all values by dividing each element by its corresponding column total.
The normalized matrix was then averaged row-wise to obtain the priority vector (process weights).
The results show that Plan has the highest priority weight, indicating that demand planning and
accuracy play the most dominant role in influencing SCM performance at PT Circle Pro Group. This is
followed by Make, Source, Deliver, and Return. To ensure the reliability of the judgment, Consistency
Index (CI) and Consistency Ratio (CR) were calculated. The CR value obtained was below 0.10, which
indicates that the pairwise comparisons are consistent and acceptable according to Saaty (1994).
AHP was used to determine priority levels among SCOR processes to identify the most critical
areas for improvement.
Formulas Used in Table 2

1. Construct a pairwise compatison matrix A (nXn) according to the Saaty scale (1-9 / reciprocity)
Contoh n=5 (Plan, Make, Source, Deliver, Return).

2. Add up each column

n

Sj = z aij

i=1

3. Normalization (divide each column element by S_j )

. aij
nlj = —
J Sj
4. Calculate the weight ( Priorty Vector)
1\
wi= — Z aij
n -
i=1
Final normalisation until Ywi = 1
5. Consistency (CI, CR)
Count AXw = Aw
Count Amax = — Yi=1 (A—V\,’)l
n wi
CI
Cl = Amax—n
n—-1
CR
CR CI
~ RI
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Use the RI (Random Index) table:
n=1—0, 2—0, 3—0.58, 4—0.90, 5—1.12, 6—1.24, 7—1.32, 8—1.41, 9—1.45, 10—1.49
If CR = 0.10 — the weight is accepted. If >0.10 — revise the matrix assessment.

How to combine (SCM final score)? First, calculate each KPI score (0-100%) using the formula
in A. Second, for each process p, calculate ProcessScore_p = Y. (indicator_weight_{p,k} X KPI_{p,k})
(indicator_weight = indicator weight in process p from AHP, the number of indicators in p must be
normalised =1). Third, calculate Total SCM Score = ) (process_weight_p X Process_Score_p)
(process_weight_p = level-1 weight from AHP). The Final Formula:

p Kp
SCM Score = z Wp XE Wp, k X Sp, k
p=1 k=1

With WpW_pWp = process weight (level 1), wp,kw_{p,k}wpk= indicator weight (level 3),
Sp.kS_{p.k}Sp,k= value KPI (0-100).

Table 2. AHP Priority Weights of SCOR Processes

SCOR Process | AHP Weight | Rank
Plan 0.36 1
Source 0.27 2
Make 0.18 3
Delivery 0.12 4
Return 0.07 5

Interpretation: (1) Plan is the highest priority due to low forecasting accuracy affecting
downstream processes; (2) Source ranks second due to supplier lead time and high defect rates; (3) Make
and deliver are moderate priorities; (4) Return is lower in priority but remains significant due to the high
return rate.

3.3. Discussion

3.3.1. SCM Performance Analysis

The results indicate that most SCM indicators at PT Circle Pro Group are not yet optimal,
especially in the Plan and Source processes. Low Forecast Accuracy reflects weak demand planning,
causing inefficiencies in scheduling and inventory control. This is consistent with Pujawan (2005) , who
states that inaccurate forecasting disrupts overall supply chain efficiency. Meanwhile, high Supplier Lead
Time and Supplier Defect Rate indicate inadequate supplier performance management, supporting the
view of Samsir and Gunarta (2024) and Astanti et al. (2019) that supplier quality significantly affects
downstream operations.

3.3.2. Comparison With Previous Studies

The findings in this study align with several previous works: first, Hanugrani et al. (2013) found
that integrating the SCOR model with AHP effectively identifies priority areas in SCM improvement,
aligning with how this research determined Plan and Source as key priorities. Second, Az Zahra &
Wicaksono (2023) showed that SCOR—AHP is suitable for analyzing SCM performance in multimedia-
related industries, reinforcing the applicability of the method to PT Citcle Pro Group. Third, Rakhman
et al. (2006) emphasized that process inefficiencies—especially in production and supplier
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management—directly affect overall supply chain performance, consistent with the results observed in
this study.

3.3.3. Managerial Implications

This study provides several strategic implications for PT Circle Pro Group: (1) Improving
demand forecasting will enhance planning accuracy and reduce operational mismatch, aligning with
recommendations from Djokopranoto (2005); (2) Strengthening supplier evaluation and monitoring can
reduce defect rates and shorten lead times, consistent with Pujawan (2014); (3) Optimizing production
processes will increase efficiency and reduce cycle time, in line with improvement principles highlighted
by Marimin (2015); (4) Enhancing delivery reliability will improve customer satisfaction and supply chain
responsiveness; (5) Better return management can reduce operational costs and improve service
consistency, supporting the SCM perspective of Mentzer et al. (2001).

Overall, the integration of the SCOR framework and AHP method provides a structured,
comprehensive, and prioritized approach to SCM performance evaluation, enabling PT Circle Pro
Group to identify improvement priorities aligned with its strategic objectives.

4. CONCLUSION

This study aimed to design a Supply Chain Management (SCM) performance measurement model
for PT Citcle Pro Group using the SCOR framework integrated with the Analytical Hierarchy Process
(AHP). Based on the analysis, several key conclusions were obtained: First, from the initial indicator
design, 17 SCM performance indicators were selected as relevant to the company’s operations.
Measurement results showed that 7 indicators fell below the Excellent category (< 90), indicating areas
requiring improvement. Second, the AHP method produced structured weighting across three levels—
process, performance attributes, and indicators. The Plan process received the highest priority weight
(0.43), indicating its dominant influence on SCM performance. Reliability appeared as the most critical
attribute, especially within the Plan, Source, and Make processes. At the indicator level, Forecast
Accuracy received the highest weight (0.80). The final SCM performance score for PT Circle Pro Group
was 91.47, categorized as above average, showing that the company performs well overall but still
requires targeted improvements. Third, improvement recommendations were focused on the indicators
that scored below target, including Forecast Accuracy, Raw Material Planning Accuracy, Inventory
Turnover, Delivery Quantity Accuracy, Adherence to Production Schedule, Production Yield, and
Return Rate. After improvement simulation using Snorm De Boer normalization, these indicators
showed performance increases, reaching the Excellent category (> 90).
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