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Measurement of SC logistics performance with
SCOR-FUZZY AHP method LMC Wulandari*, Lilis
Nurhayati, Ravael Dimas, Fidelchristo Pijoh * Prodi
Teknik Industri, Fakultas Teknik, Universitas Katolik
Darma Cendika, Indonesia, 61557 * Corresponding
Author: lusi.mei@ukdc.ac.id Abstract Sector
Logistics plays an important role in maintaining_the
smoothness and efficiency of national and global
supply chains,_especially for third-party logistics (
3PL ) service providers who face demands for
reliability and speed of service amidst global
competition. The complexity of the logistics process
creates the need for a structured and measurable
performance evaluation model. This study aims to
apply the Supply Chain Operations Reference (
SCOR )_model in identifying_and prioritizing_key
performance indicators (_ KPI )_in a 3PL company .
The method used involves distributing
questionnaires to decision makers in operational
and managerial fields. The weights of SCOR
performance attributes including_reliability,
responsiveness,_flexibility, cost measures, and
asset management efficiency are calculated using
the Fuzzy Analytic Hierarchy Process (_FAHP )
method. Furthermore, the Technique for Order
Preference by Similarity to Ideal Solution (( TOPSIS
)_is used to determine KPI priorities at PT.X. The
results of the study show that there are 17
indicators to measure the performance of the
freight forwarding_sector with the largest weight
being_operator reliability (0.251)_on the reliability
attribute, the number of on-time deliveries (0.694)
on the responsiveness attribute, load flexibility
(0.317)_on the flexibility attribute, shipping_costs
per km (0.379) on the cost attribute and cash-to-
cash cycle time (0.479) on the asset management
attribute. The SCOR model has proven effective as
an initial framework in measuring_the performance
of 3PL logistics service providers, because it is able
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to integrate various aspects of performance
systematically and quantitatively. Keywords:
Supply _Chain Performance; SCOR; third party
logistics; Fuzzy AHP; TOPSIS 1. Introduction
Supply Chain Management (SCM) plays a crucial
role in ensuring the smooth flow of goods,
information, and financial resources across a
business network. In today’s competitive
environment, continuous performance
measurement and improvement have become
essential to achieving operational efficiency and
maintaining a competitive edge. Over the years,
researchers have introduced several conceptual
frameworks to evaluate and manage supply chain
performance, including the Descriptive and
Normative Model (DNM), the Global Supply Chain
Forum Framework (GSCF), the Value Reference
Model (VRM), and the Sustainable Balanced
Scorecard (SBS) [1]-[4]. These frameworks are
widely adopted as benchmarks for developing
performance measurement systems across diverse
industrial sectors [5]. In an era of increasingly
complex market competition, Third-Party Logistics
(3PL) providers play a strategic role in supporting
the effectiveness of supply chain operations. Rather
than serving merely as transport and warehousing
providers, 3PL companies act as strategic partners
that enhance overall supply chain performance. To
achieve this, they must be able to manage large
volumes of operational data and transform them
into meaningful insights that support informed
decision-making. The application of Business
Intelligence (BI) technologies—such as data
warehousing and online analytical processing
enables 3PLs to analyze operational performance in
real time, improve service efficiency, and support
data-driven managerial decisions [6]. Despite the
potential benefits of BI, many 3PL companies in
Indonesia continue to face difficulties in integrating
these analytical tools with existing performance
measurement systems. Current measurement
practices tend to be fragmented and lack a
standardized framework that can assess both
TEKNOSAINS: Jurnal Ilmu, Teknologi & Informatika
is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License . ISSN
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2087-3336 (Print) | 2721-4729 (Online) efficiency
and effectiveness in a balanced manner. A
comprehensive and systematic performance
measurement model is therefore needed, not only
for internal improvement but also for benchmarking
against other logistics service providers [7]. The
Supply Chain Operations Reference (SCOR) model
offers such a framework, providing a structured
approach for evaluating performance across five
key dimensions: reliability, responsiveness, agility,
cost, and assets. Beyond internal metrics, the
SCOR model also takes into account customer
satisfaction and inter-organizational collaboration
within the supply chain [8]. Several studies have
demonstrated that integrating BI tools with the
SCOR framework can yield a real-time performance
measurement system that is more adaptive to
market changes and customer expectations [8].
However, such research remains scarce in the
context of Indonesia’s logistics industry, particularly
among large-scale national 3PL providers. This gap
underscores the need to explore how BI and SCOR
can be effectively combined to measure and
enhance logistics performance at the operational
level. PT. X, the focus of this research, is a logistics
service provider located in the Krian Industrial
Area, East Java. The company offers land logistics
solutions, including goods distribution, closed-box
truck rentals, expedition services, transportation,
and warehouse leasing. With over 400 fleets and
four branch offices across Indonesia, PT. X operates
on a substantial scale. Nonetheless, recent internal
surveys have revealed a decline in customer loyalty,
with around 15% of clients shifting to other
logistics providers or managing their own deliveries.
This trend reflects a decrease in service
performance and the presence of operational
inefficiencies that require systematic evaluation.
Currently, PT. X's performance assessment is
largely subjective and not based on measurable
indicators. Hence, a comprehensive performance
measurement system is essential to identify and
prioritize areas for improvement. This study aims to
develop a performance measurement model for 3PL
service providers by prioritizing logistics
performance indicators using a Multi-Criteria



Decision-Making (MCDM) approach. The SCOR
model is adopted to define performance dimensions
—reliability, responsiveness, agility, cost, and
assets—while Fuzzy Analytic Hierarchy Process
(FAHP) and the Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) are employed
to determine the weighting and ranking of key
performance indicators. By combining these
methods, this study seeks to establish an objective
and data-driven performance measurement system
that will enable PT. X to improve its operational
efficiency, competitiveness, and customer retention.
In addition, this research provides a valuable
theoretical contribution to the integration of BI and
SCOR models for 3PL performance evaluation within
Indonesia’s logistics industry. 2. Method Research
objects and locations This research was conducted
at PT X, a third-party logistics (3PL) provider
operating in the land transportation sector. PT X has
a fleet of over 400 trucks and four operational
branches in Indonesia. The company provides
goods distribution, warehouse rental, and
expedition services. In recent years, PT X has faced
a decline in the number of customers by
approximately 15%, which is suspected to be
caused by decreased operational efficiency and
limitations in the performance monitoring system.
Data collection and respondents To support the
analysis, primary data was collected through
questionnaires and structured interviews with the
company's management. Respondents consisted of
three top managers and one middle manager,
selected based on their involvement in operations,
warehousing, and shipping. The questionnaire was
designed to identify key performance indicators
(KPIs) based on the five key performance attributes
in the SCOR model, as shown in Table 1. Table 1.
Performance of attributes and level 1 matrix.
Attribute Performance Description Level 1 metrics
SC performance delivers the right product,
Reliability to the right place, at the right time, in
the Perfect delivery performance, right condition
and packaging, in the right fill rates, order
fulfillment quantity with the right documentation.
Responsiveness The speed at which SC provide
products to customers Order fulfillment lead time
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Attribute Performance Description Level 1 metrics
SC agility in responding to market Flexibility
changes or maintaining competitive advantage SC
response time , production flexibility Cost of goods
sold, total SC Cost Measurement Costs associated
with operating the SC
mparnoadguecmtievnittyc,owstasrr,avnatlyu/ereatudrdned
Asset management efficiency The effectiveness of
an organization in managing assets to support
demand satisfaction. This includes the management
of all assets: fixed assets and working capital.
Stages of Research Analysis processing costs Cash-
to-cash cycle time, days of inventory, return on
assets. To identify benchmark years, performance
measurement values were obtained from the
company team's freight forwarding domain
software product database. A hierarchical FAHP
structure was created. The Fuzzy Analytic Hierarchy
Process (FAHP) was applied to determine the
benchmark performance within the Third-Party
Logistics (3PL) sector, where performance
attributes serve as the main criteria and defined
Key Performance Indicators (KPIs) act as sub-
criteria. The KPI values are illustrated in Figure 1,
and the process follows these steps: Step 1 - Data
Collection: Gather KPIs and their relative rankings.
Step 2(a) - Hierarchy Construction: Organize KPIs
according to the SCOR model framework and fuzzy
decision warehousing. Create the X matrix for
goods delivery. Step 2(b) — Weight Calculation:
Determine the weights using the FAHP procedure
described earlier. Step 3 — Normalization of
Decision Matrix (X): Construct and normalize the
decision matrix using the TOPSIS method. Step
4(a) - Weighted Normalized Matrix: Compute the
weighted normalized matrix based on FAHP-
derived weights. Step 4(b) - Ideal and Negative-
Ideal Solutions: Identify the ideal and negative-
ideal solutions using TOPSIS. Step 5 - Relative
Closeness: Calculate the relative closeness of each
alternative using the given formula. Step 6 -
Ranking and Analysis: Rank the alternatives based
on their relative closeness values and analyze the
performance outcomes for the current year. Figure
1. Data collection and processing stages. SCOR
Model The Supply Chain Operations Reference
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(SCOR) model was developed in 1996 by the
Supply Chain Council (SCC) [9]. It functions as a
comprehensive framework that combines business
process reengineering, benchmarking, and
performance evaluation. To illustrate the structure
of a supply chain (SC), the SCOR model categorizes
it into five primary processes: Plan, Source, Make,
Deliver, and Return [10]. The model is arranged
hierarchically across three levels of detail—with
Level I defining the key process types that connect
overall supply chain performance to the
organization’s strategic goals. Level II represents
the configuration level, categorizing processes to
reflect different operational approaches. Level III
details specific process elements, offering a deeper
understanding of how each activity contributes to
overall supply chain performance. By providing a
standardized framework, the SCOR model facilitates
clear communication across functions and serves as
an effective tool for top management to design,
evaluate, and reconfigure supply chain operations.
In measuring performance, the SCOR framework
emphasizes performance attributes a set of metrics
that guide strategic improvement. It identifies five
key Supply Chain Performance (SCP) attributes:
reliability, responsiveness, agility, cost, and asset
management efficiency. These attributes form the
foundation for assessing and comparing supply
chain performance at Level I of the model. Fuzzy
AHP Fuzzy AHP was developed by Chang in 1996
and is a development of the Analytical Hierarchy
Process method. (AHP) which describes complex
multi-factor or multi-criteria problems into a
hierarchy, so that the problem will appear more
structured and systematic. However, the decision
results obtained using Fuzzy AHP are better
because it is able to minimize the description of the
same decision that is produced by the AHP method
[11]. The steps for solving Fuzzy AHP are as follows
[12]; a. Create a hierarchical structure of the
problem to be solved and determine the pairwise
matrix comparison between criteria with the
Triangular Fuzzy Number (TEN) scale in the Table 2.
Table 2. AHP scale and triangular fuzzy number.
AHP Scale Fuzzy Scale Inverse Fuzzy Scale
Information 1 1,1,1 1,1,1 Equally important 2 1,2,3
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1/3, 1/2, 1 The same and a little more important 3
2,3,41/4, 1/3, 1/2 A little more important 4 3,4,5
1/5, 1/4, 1/3 A little more and more important 5
4,5,6 1/6, 1/5, 1/4 More important 6 5,6,7 1/7,
1/6, 1/5 More and very important 7 6,7,8 1/6, 1/7,
1/8 Very important 8 7,8,9 1/9, 1/8, 1/7 Very and
absolutely more important 9 8,9,9 1/9, 1/9, 1/8
Absolutely more important Source: Sihombing,
(2015). b. Determine the priority fuzzy synthesis
(Si) value using the formula: Si =3 3 3 (1)
Determine the vector value (V) and the
Defuzzification Ordinate value (d'). For k =
1,2,...n;k # i, thevector weight value is obtained :
W' = (d(As), d(Az2),...d"(An)) (2) Suppose Al=
(11,ul); A2= (12,u2). Then the combined
assessment matrix is formulated as follows: . A g
(1,u) =1=x12), ( *2)(3) c. Normalization of fuzzy
vector weight values (W) The normalized vector
weight value is as follows: W = (d(A 1), d(A 2
),--.,d(An)) Where W is a non-fuzzy humber. The
normalization formulais: . (4) d(An) =% () (5)
TOPSIS TOPSIS is one of the main techniques for
MCDM problems [13]. TOPSIS defines two types of
solutions: ideal solutions, and negative ideal
solutions. Ideal solutions are considered as the
maximum benefit solutions. It consists of all the
best criteria values. In contrast, negative ideal
solutions are treated as the minimum benefit
solutions; it consists of all the worst criteria values.
TOPSIS defines a solution as the point that is
closest to the ideal point and farthest from the
negative ideal solution at the same time [14]. In
this method, the selection of alternatives is based
on the principle that the optimal option should be
closest to the ideal solution and farthest from the
negative ideal solution. The stages of the TOPSIS (
Technique for Order Preference by Similarity to
Ideal Solution) process are as follows: (1)
Construct the decision matrix (X). (2) Normalize
the decision matrix (X) to standardize the different
measurement units of the criteria. (3) Form the
weighted normalized decision matrix (X) using
weighting values derived from methods such as
AHP or FAHP. (4)_Identify the ideal solution (A*)
and the negative ideal solution (A°). (5) Calculate
the distance of each alternative from the ideal
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solution (S*i) and the negative ideal solution (S7).
(6) Determine the relative closeness (C*;) of each
alternative to the ideal solution. (7) Rank the
alternatives based on the value of C*, where 0 <
C* < 1. An alternative is considered closer to the
ideal solution as its C* value approaches 1, allowing
alternatives to be ranked in descending order of
preference. Compared to other multi-criteria
decision-making methods, TOPSIS offers an
advantage due to its ability to quickly identify the
most suitable alternative. Studies have shown that
TOPSIS performs almost as effectively as
Multiplicative Additive Weighting (MAW) and often
better than AHP in fitting predictive models. When
the number of criteria increases, TOPSIS tends to
produce different results from Simple Additive
Weighting (SAW) and is more sensitive to variations
in weight assignments [15]. In this paper, TOPSIS
is applied to normalize performance values with
different measurement units, enabling accurate
comparison and analysis of measurable
performance indicators. 3. Result and Discussion
This section presents the results of data processing
from questionnaires and PT X's internal database as
well as a discussion of findings relevant to the
research objectives, namely determining KPI
priorities based on the SCOR model with FAHP
weighting and TOPSIS assessment [16]. Pairwise
comparison questionnaires were distributed to four
key informants at PT X: Operations Manager,
Marketing Manager, HRD Manager, and Purchasing
Manager. Respondents were selected based on their
direct involvement in operational processes and
strategic decision-making. Weighting with Fuzzy
AHP Based on the questionnaire results and a
review of relevant literature, the level of
importance for each criterion and alternative can be
determined. Once the relative importance of each
criterion is identified, a pairwise comparison matrix
is constructed using a Likert scale to assess the
consistency ratio and weighting derived from the
questionnaire responses. These responses serve as
a reference for evaluating the five performance
attributes used in this study. The relative
importance of one criterion compared to another is
presented in the pairwise comparison table,
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followed by the normalization of the comparison
matrix. The results of the weighting matrix, along
with the normalized pairwise comparison
calculations obtained from the respondents, are
presented in Table 3. Table 3. Matrix pairwise
comparison attribute. Asset Reliability
Responsibility Flexibility Cost measurement
management efficiency Reliability (1,1,1)
Responsibility (0.5,0.667,1) Flexibility
(0.33,0.4,0.5) (1,1.5,2) (1,1,1) (1.5,2,2.5)
(2,2.5,3) (0.4,0.5,0.667) (1,1,1) (1,1.5,2)
(1,1.5,2) (0.4,0.833,1) (1,1.83,2.5) (1,0.889,1)
(1,1.5,2) Reliability Cost measurement
(0.5,0.667,1) Asset management efficiency
(0.33,0.4,0.5) Responsibility Flexibility Cost
measurement (0.5,0.667,1) (11,1.33,2.5) (1,1,1)
(0.5,0.778,1) (0.333,0.433,0.667) (0.5,0.667,1)
Asset management efficiency (1,1.67,1.33) (1,1,1)
Based on the results of the fuzzy pairwise
comparison presented in Table 3, it can be seen
that reliability is the attribute with the highest level
of importance among all evaluated criteria. The
fuzzy values (2, 2.5, 3) obtained from the
comparison between reliability and flexibility
indicate that reliability is considered significantly
more important in assessing the supply chain
performance of PT X. Similarly, reliability also ranks
higher than responsiveness and cost, with fuzzy
values of (1, 1.5, 2), reaffirming that the company
places top priority on its ability to deliver products
accurately, punctually, and in proper condition. On
the other hand, cost and asset management
efficiency show lower weighting values, suggesting
that PT X is currently emphasizing improvements in
service quality and operational reliability rather
than focusing on cost reduction or asset
optimization. Overall, these findings highlight that
PT X’s Business Intelligence (BI) system
development strategy should prioritize enhancing
reliability and responsiveness indicators, as these
are the key factors in sustaining customer
satisfaction and improving the company’s overall
performance. Operator reliability Geographic
coverage Service failure Cargo damage Customer
reference value Table 4. Matrix pairwise comparison
reliability. Operator Geographic reliability coverage



Service failure Cargo Customer damage reference
value (1,1,1) (0.333,0.4,0.5) (1.5,2,2.5)
(0.4,0.5,0.667) (0.33,0.4,0.5) (2,2.5,3) (1,1,1)
(1.5,2,2.5) (0.4,0.5,0.667) (0.4,0.5,0.667)
(0.4,0.5,0.667) (1,1,1) (0.5,0.889,1) (1.5,2,2.5)
(2,2.5,3) (1.5,2,2.5) (1,1,333,2) (1,1,167,2)
(1.5,2.33,3) (1,1,1) (1,1.5,2) (0.5,0.778,1)
(0.333,0.433,0.667) (0.5,0.667,1) (1,1,1) Based
on the pairwise comparison results presented in
Table 4, it can be observed that operator reliability
holds the highest level of importance among all
sub-criteria within the reliability attribute. The fuzzy
values (2, 2.5, 3) obtained from the comparison
between operator reliability and geographic
coverage indicate that reliable operators are
considered more critical than expanding the
company'’s service area. This finding confirms that
the accuracy and consistency of operators in
executing delivery tasks are key determinants of PT
X’s logistics service success. Moreover, operator
reliability also demonstrates higher importance
compared to service failure and cargo damage, with
fuzzy values of (1.5, 2, 2.5). This suggests that the
company prioritizes effective human resource
management and operational precision over
minimizing the risk of product damage. Additionally,
the customer reference value sub-criterion shows a
relatively high level of importance, with fuzzy
values of (2, 2.5, 3), emphasizing that customer
perceptions and feedback serve as essential
benchmarks in evaluating company reliability.
Overall, the results indicate that PT X must
continue to strengthen its operational capabilities
and personnel reliability to enhance customer
satisfaction and maintain loyalty in an increasingly
competitive logistics market. Table 5. Matrix
pairwise comparison responsiveness. Response
delay Number of shipments index responded to on
time Response delay index (1,1,1) (1,1.833,2.5)
Number of shipments responded to on time
(0.4,0.611,1) (1,1,1) Based on the pairwise
comparison results presented in Table 5, it is found
that the number of deliveries responded to on time
holds a higher level of importance compared to the
response delay index, with fuzzy values of (1,
1.833, 2.5). This indicates that, within the



responsiveness attribute, the timeliness in
responding to customer requests serves as the
primary benchmark for assessing PT X's
responsiveness performance. Therefore, the
company must ensure that its communication
processes and operational coordination are carried
out swiftly and accurately to guarantee that
deliveries are completed as scheduled. Table 6.
Matrix pairwise comparison flexibility. Route Load
Handling of flexibility flexibility separation of goods
Capacity utilization Route flexibility Load flexibility
Handling of separation of goods Capacity utilization
(1,1,1)(1,1,167,2) (1,1.5,2) (0.5,0.893,1) (1,1,1)
(1,1.5,2) (0.5,0.667,1) (0.5,0.667,1) (1,1,1)
(1,1,1) (0.5,0.889,1) (1,1.5,2) (1,1,1) (1,1,167,2)
(0.5,0.667,1) (1,1,1) Based on the pairwise
comparison results presented in Table 6, it is shown
that load flexibility is the most dominant sub-
criterion within the flexibility attribute, with fuzzy
values of (1, 1.167, 2) when compared to route
flexibility, goods separation handling, and capacity
utilization. This finding indicates that the company’s
ability to adjust the type and quantity of cargo
according to customer demand is a critical factor in
ensuring the smooth flow of logistics operations.
These results highlight that PT X’s main focus
within the flexibility dimension should be directed
toward optimizing cargo adjustment processes to
enhance overall distribution performance. Table 7.
Matrix pairwise comparison cost. Shipping
Additional cost Claim as a percentage of cost per
km index the fees to be paid Shipping cost per km
Additional cost index Claim as a percentage of the
fees to be paid (1,1,1) (0.5,1.222,2) (0.5,0.667,1)
(0.5,0.944,2) (1,1,1)(1,1,1) (1,1.5,2) (1,1,1)
(1,1,1) Based on the pairwise comparison results
presented in Table 7, it can be observed that within
the cost attribute, the shipping cost per kilometer
criterion holds the highest level of importance
compared to the additional cost index and claims as
a percentage of payable costs, with fuzzy values of
(1, 1.22, 2). This finding indicates that the
efficiency of shipping costs per kilometer is the
primary factor that the company must focus on to
reduce total operational expenses. The additional
cost index ranks second, with fuzzy values of (0.5,



0.944, 2), suggesting that managing additional
costs such as fuel, tolls, and extra service charges
remains important, though not the main priority.
Meanwhile, claims as a percentage of payable costs
have the lowest weight (0.5, 0.667, 1), implying
that this factor exerts minimal influence on overall
expenses, as it primarily represents a form of
supplementary compensation. Table 8. Matrix
pairwise comparison asset management. Cash to
cash Unpaid debt Utilization of equipment cycle
time for special purpose Cash to cash cycle time
Unpaid debt Utilization of equipment for special
purpose (0.4,0.467,0.5) (0.5,0.833,1) (1,1,1)
(0.5,0.5,0.5)(1,1,1)(1,1,1) (1,1.167,1.5) (1,1,1)
(1,1,1) Based on Table 8, the pairwise comparison
results for asset management attributes show that
cash- to-cash cycle time has a level of importance
that is equal to that of outstanding accounts
payable, with a fuzzy value of (1, 1, 1). This
indicates that both play a significant role in
maintaining the company's financial stability.
Meanwhile, the utilization of special-purpose
equipment has a fuzzy value of (1, 1.167, 1.5),
meaning this indicator is considered slightly more
important because it is directly related to the
effectiveness of the company's asset utilization in
supporting operational activities. Thus, companies
need to maintain a balance between cash flow
management, payment of liabilities, and
optimization of asset utilization to achieve overall
asset management efficiency. The weights obtained
after applying Fuzzy AHP for each KPI are shown in
Table 9. Table 9. Weight of each KPI. Attribute Kpi
Weight Reliability Responsibility Flexibility Cost
measurement Asset management efficiency
Operator reliability Geographic coverage Service
failure Level of damage Customer reference value
Response delay index Number of shipments
responded to on time Route flexibility Load
flexibility Handling of separation of goods Capacity
utilization Shipping cost per km Additional cost
index Claims as a percentage of what is due Cash
to cash cycle time Unpaid debts Utilization of
special purpose equipment 0.251 0.231 0.250
0.158 0.108 0.306 0.694 0.163 0.317 0.231 0.289
0.379 0.308 0.313 0.479 0.208 0.313 Based on the



weighting results of Key Performance Indicators
(KPIs) using the Supply Chain Operations Reference
(SCOR) model, each attribute has a different level
of influence on supply chain performance at PT X.
In the Reliability aspect, the indicator with the
highest weight is operator reliability (0.251),
followed by service failure (0.250) and geographical
coverage (0.231). These results indicate that the
operator's ability to maintain service quality is a
major factor in improving the reliability of the
distribution system at PT.X. The level of damage
(0.158) and customer reference value (0.108) have
a smaller influence on the reliability dimension. In
the Responsiveness attribute , the indicator of the
number of deliveries responded to on time (0.694)
obtained the highest weight. This confirms that
timeliness is an important factor in maintaining
customer satisfaction. The response delay index
(0.306) has a lower influence, so the speed in
responding to requests still needs to be improved.
In the Flexibility attribute, the load flexibility
indicator (0.317) ranks highest, followed by
capacity utilization (0.289), handling of goods
separation (0.231), and route flexibility (0.163).
These findings indicate that a company's ability to
adjust delivery capacity to customer needs is a
crucial aspect for maintaining efficiency and
responsiveness to changes in market demand. In
the Cost Measurement attribute, the shipping cost
per kilometer indicator (0.379) has the highest
weight, followed by claims for costs to be paid
(0.313) and the additional cost index (0.308).
These results indicate that transportation cost
efficiency is a top priority in supply chain cost
management. The final attribute, Asset
Management Efficiency, the cash-to-cash cycle time
indicator (0.479) has the greatest influence,
followed by the utilization of special-purpose
equipment (0.313) and outstanding accounts
payable (0.208). These findings indicate that a
company's ability to accelerate cash turnover plays
a significant role in maintaining financial efficiency
and liquidity. Overall, the weighting results show
that PT X focuses on improving cost efficiency,
service speed, and asset management. However,
the reliability and flexibility aspects still need to be



strengthened so that the company's supply chain
remains stable, adaptive, and able to compete in
the face of dynamic market changes. 4. Conclusion
Based on the KPI weighting results using the SCOR
model, each attribute has a different level of
influence on PT X's supply chain performance. For
the Reliability attribute, operator reliability has the
highest weight (0.251), followed by service failure
(0.250) and geographical coverage (0.231). This
means that the reliability of operators in
maintaining service quality is a key factor in
improving the company’s distribution performance.
The level of damage (0.158) and customer
reference value (0.108) have a smaller influence. In
the Responsiveness attribute, the number of
deliveries responded to on time (0.694) has the
highest weight, showing that timeliness is the main
factor in maintaining customer satisfaction. The
response delay index (0.306) is less influential,
meaning that response speed still needs
improvement. For Flexibility, load flexibility ranks
the highest (0.317), followed by capacity utilization
(0.289), handling of goods separation (0.231), and
route flexibility (0.163). This shows that the
company'’s ability to adjust delivery capacity
according to customer needs is very important for
efficiency and responsiveness. In the Cost attribute,
shipping cost per kilometer has the highest weight
(0.379), followed by claims as a percentage of
costs (0.313) and the additional cost index (0.308).
This means that transportation cost efficiency is the
main focus in managing overall costs. Finally, in
Asset Management Efficiency, cash-to-cash cycle
time has the highest influence (0.479), followed by
use of special-purpose equipment (0.313) and
outstanding accounts payable (0.208). This shows
that faster cash flow is very important for
maintaining financial stability and liquidity. Overall,
the results show that PT X focuses on cost
efficiency, service speed, and asset management,
but still needs to strengthen reliability and flexibility
to remain competitive in a dynamic logistics
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Abstract

Sector Logistics plays an important role in maintaining the smoothness and efficiency of national and global supply
chains, especially for third-party logistics ( 3PL ) service providers who face demands for reliability and speed of
service amidst global competition. The complexity of the logistics process creates the need for a structured and
measurable performance evaluation model. This study aims to apply the Supply Chain Operations Reference (
SCOR ) model in identifying and prioritizing key performance indicators { KP1 ) in a 3PL company . The method
used involves distributing questionnaires to decision makers in operational and managerial fields. The weights of
SCOR performance attributes including reliability, responsiveness, flexibility, cost measures, and asset
management efficiency are calculated using the Fuzzy Analytic Hierarchy Process ( FAHP ) method. Furthermore,
the Technique for Order Preference by Similarity to Ideal Solution { TOPSIS ) is used to determine KPI priorities
at PT.X. The results of the study show that there are 17 indicators to measure the performance of the freight
forwarding sector with the largest weight being operator reliability (0.251) on the reliability attribute, the number
of on-time deliveries (0.694) on the responsiveness attribute, load flexibility (0.317) on the flexibility attribute,
shipping costs per km (0.379) on the cost attribute and cash-to-cash cycle time (0.479) on the asset management
attribute. The SCOR model has proven effective as an initial framework in measuring the performance of 3PL
logistics service providers, because it is able to integrate various aspects of performance systematically and
quantitatively.

Keywords: Supply Chain Performance: SCOR; third party logistics; Fuzzy AHP; TOPSIS

1. Introduction

Supply Chain Management (SCM) plays a crucial role in ensuring the smooth flow of goods,
information, and financial resources across a business network. In today’s competitive environment,
continuous performance measurement and improvement have become essential to achieving operational
efficiency and maintaining a competitive edge. Over the years, researchers have introduced several
conceptual frameworks to evaluate and manage supply chain performance, including the Descriptive
and Normative Model (DNM), the Global Supply Chain Forum Framework (GSCF), the Value
Reference Model (VRM), and the Sustainable Balanced Scorecard (SBS) [1]-[4]. These frameworks
are widely adopted as benchmarks for developing performance measurement systems across diverse
industrial sectors [5]. [n an era of increasingly complex market competition, Third-Party Logistics (3PL)
providers play a strategic role in supporting the effectiveness of supply chain operations. Rather than
serving merely as transport and warehousing providers, 3PL companies act as strategic partners that
enhance overall supply chain performance. To achieve this, they must be able to manage large volumes
of operational data and transform them into meaningful insights that support informed decision-making.
The application of Business Intelligence (BI) technologies—such as data warehousing and online
analytical processing enables 3PLs to analyze operational performance in real time, improve service
efficiency, and support data-driven managerial decisions [6].

Despite the potential benefits of BI, many 3PL companies in Indonesia continue to face difficulties
in integrating these analytical tools with existing performance measurement systems. Current
measurement practices tend to be fragmented and lack a standardized framework that can assess both
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efficiency and effectiveness in a balanced manner. A comprehensive and systematic performance
measurement model is therefore needed, not only for internal improvement but also for benchmarking
against other logistics service providers [7]. The Supply Chain Operations Reference (SCOR) model
offers such a framework, providing a structured approach for evaluating performance across five key
dimensions: reliability, responsiveness, agility, cost, and assets. Beyond internal metrics, the SCOR
model also takes into account customer satisfaction and inter-organizational collaboration within the
supply chain [8]. Several studies have demonstrated that integrating Bl tools with the SCOR framework
can yield a real-time performance measurement system that is more adaptive to market changes and
customer expectations [8]. However, such research remains scarce in the context of Indonesia’s logistics
industry, particularly among large-scale national 3PL providers.

This gap underscores the need to explore how BI and SCOR can be effectively combined to
measure and enhance logistics performance at the operational level. PT. X, the focus of this research, is
a logistics service provider located in the Krian Industrial Area, East Java. The company offers land
logistics solutions, including goods distribution, closed-box truck rentals, expedition services,
transportation, and warehouse leasing. With over 400 fleets and four branch offices across Indonesia,
PT. X operates on a substantial scale. Nonetheless, recent internal surveys have revealed a decline in
customer loyalty, with around 15% of clients shifting to other logistics providers or managing their own
deliveries. This trend reflects a decrease in service performance and the presence of operational
inefficiencies that require systematic evaluation. Currently, PT. X’s performance assessment is largely
subjective and not based on measurable indicators. Hence, a comprehensive performance measurement
system is essential to identify and prioritize areas for improvement. This study aims to develop a
performance measurement model for 3PL service providers by prioritizing logistics performance
indicators using a Multi-Criteria Decision-Making (MCDM) approach.

The SCOR model is adopted to define performance dimensions—reliability, responsiveness,
agility, cost, and assets—while Fuzzy Analytic Hierarchy Process (FAHP) and the Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS) are employed to determine the weighting and
ranking of key performance indicators. By combining these methods, this study seeks to establish an
objective and data-driven performance measurement system that will enable PT. X to improve its
operational efficiency, competitiveness, and customer retention. In addition, this research provides a
valuable theoretical contribution to the integration of Bl and SCOR models for 3PL performance
evaluation within Indonesia’s logistics industry.

2. Method
Research objects and locations

This research was conducted at PT X , a third-party logistics (3PL) provider operating in the land
transportation sector. PT X has a fleet of over 400 trucks and four operational branches in Indonesia.
The company provides goods distribution, warehouse rental, and expedition services. In recent years,
PT X has faced a decline in the number of customers by approximately 15%, which is suspected to be
caused by decreased operational efficiency and limitations in the performance monitoring system.

Data collection and respondents

To support the analysis, primary data was collected through questionnaires and structured
interviews with the company's management. Respondents consisted of three top managers and one
middle manager, selected based on their involvement in operations, warehousing, and shipping. The
questionnaire was designed to identify key performance indicators (KPIs) based on the five key
performance attributes in the SCOR model, as shown in Table 1.

Table 1. Performance of attributes and level 1 matrix.

PALtrlbute Description Level | metrics
erformance
SC performance delivers the right product,
Reliability to the rigl"lt'p]ace, at the righl Li'me, in !he Perfect delivery perl"qrmauce,
right condition and packaging, in the right fill rates, order fulfillment
quantity with the right documentation.
Responsiveness The speed at which SC provide products Order fulfillment lead time

to customers
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Pe‘?;g;zlgllfce Description Level 1 metrics
ibili SC agility in re sp[')nFi ing to mzn"k'et SC response time , production
Flexibility changes or maintaining competitive e
advantage flexibility
Cost of goods sold, total SC
Cost Measurement  Costs associated with operating the SC ~ "'@/1dgement cost value added

productivity, warranty/return
processing costs
The effectiveness of an organization in
managing assets to support demand
satisfaction. This includes the
management of all assets: fixed assets and
working capital.

Asset management
efficiency

Cash-to-cash cycle time, days of
inventory, return on assets.

Stages of Research Analysis

To identify benchmark years, performance measurement values were obtained from the company
team's freight forwarding domain software product database. A hierarchical FAHP structure was
created. The Fuzzy Analytic Hierarchy Process (FAHP) was applied to determine the benchmark
performance within the Third-Party Logistics (3PL) sector, where performance attributes serve as the
main criteria and defined Key Performance Indicators (KPIs) act as sub-criteria. The KPI values are
illustrated in Figure 1, and the process follows these steps:

Step 1 — Data Collection: Gather KPIs and their relative rankings.

Step 2(a) — Hierarchy Construction: Organize KPls according to the SCOR model framework and fuzzy
decision warehousing. Create the X matrix for goods delivery.

Step 2(b) — Weight Calculation: Determine the weights using the FAHP procedure described earlier.
Step 3 — Normalization of Decision Matrix (X): Construct and normalize the decision matrix using the
TOPSIS method.

Step 4(a) — Weighted Normalized Matrix: Compute the weighted normalized matrix based on FAHP-
derived weights.

Step 4(b) — Ideal and Negative-ldeal Solutions: Identify the ideal and negative-ideal solutions using
TOPSIS.

Step 5 —Relative Closeness: Calculate the relative closeness of each alternative using the given formula.
Step 6 — Ranking and Analysis: Rank the alternatives based on their relative closeness values and
analyze the performance outcomes for the current year.

(1) Data gathering: KPis and

previous years' performances l
(2) Establish decision matrix. ¥ (3c) Construct hierarchy of
Mormalize decision matrix o KPis with SCOR model
P
S
| (3d) Calculate fuzzy AHP
s waights
v
SCOR + FUZZY AHP
(4a) Calculate weighted normalized
decision matrix with FAHP weights
(4b) Determine ideal solution and T
negative ideal solution (o}
1 P
S
‘ (5) Calculate the C] ‘ |
l s

| (6) Rank and analyze

Figure 1. Data collection and processing stages.
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SCOR. Model

The Supply Chain Operations Reference (SCOR) model was developed in 1996 by the Supply
Chain Council (SCC) [9]. It functions as a comprehensive framework that combines business process
reengineering, benchmarking, and performance evaluation. To illustrate the structure of a supply chain
(8C), the SCOR model categorizes it into five primary processes: Plan, Source, Make, Deliver, and
Return [10]. The model is arranged hierarchically across three levels of detail—with Level I defining
the key process types that connect overall supply chain performance to the organization’s strategic goals.
Level Il represents the configuration level, categorizing processes to reflect different operational
approaches. Level III details specific process elements, offering a deeper understanding of how each
activity contributes to overall supply chain performance.

By providing a standardized framework, the SCOR model facilitates clear communication across
functions and serves as an effective tool for top management to design, evaluate, and reconfigure supply
chain operations. In measuring performance, the SCOR framework emphasizes performance attributes
a set of metrics that guide strategic improvement. It identifies five key Supply Chain Performance (SCP)
attributes: reliability, responsiveness, agility, cost, and asset management efficiency. These attributes
form the foundation for assessing and comparing supply chain performance at Level [ of the model.

Fuzzy AHP

Fuzzy AHP was developed by Chang in 1996 and is a development of the Analytical Hierarchy
Process method. (AHP) which describes complex multi-factor or multi-criteria problems into a
hierarchy, so that the problem will appear more structured and systematic. However, the decision results
obtained using Fuzzy AHP are better because it is able to minimize the description of the same decision
that is produced by the AHP method [11].

The steps for solving Fuzzy AHP are as follows [12];
a. Create a hierarchical structure of the problem to be solved and determine the pairwise matrix

comparison between criteria with the Triangular Fuzzy Number (TFN) scale in the Table 2.

Table 2. AHP scale and triangular fuzzy number.

AHPF Scale Fuzzy Scale  Inverse Fuzzy Scale Information
1 1,1,1 1,1,1 Equally important
2 1,2,3 1/3, 172, 1 The same and a little more important
3 2,34 1/4,1/3,1/2 A little more important
4 34,5 1/5,1/4,1/3 A little more and more important
5 456 1/6,1/5,1/4 More important
6 5,6,7 1/7, 1/6, 1/5 More and very important
7 6,78 1/6, 1/7, 1/8 Very important
8 7,89 1/9, 1/8, 1/7 Very and absolutely more important
9 8.9.9 1/9,1/9, 1/8 Absolutely more important

Source: Sihombing, (2015).

b. Determine the priority fuzzy synthesis (5i) value using the formula:
. _om g 1
S M s
Determine the vector value (V) and the Defuzzification Ordinate value (d").
For k = 1,2,..n:k # i, the vector weight value is obtained :

W'=(d'(A).d(A- ),,,‘,,d’(An}}T (2)
Suppose Al= (11,ul); A2=(12,u2). Then the combined assessment matrix is formulated as follows:

Ag(Lu) =311 * 1), (et x uy) 3)

c. Normalization of fuzzy vector weight values (W)
The normalized vector weight value is as follows:

W= (d(A 1), d(A »),..d(An) ] “)

Where W is a non-fuzzy number. The normalization formula is:

(1)
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i dr(an)

TOPSIS

TOPSIS is one of the main techniques for MCDM problems [13]. TOPSIS defines two types of
solutions: ideal solutions, and negative ideal solutions. Ideal solutions are considered as the maximum
benefit solutions. It consists of all the best criteria values. In contrast, negative ideal solutions are treated
as the minimum benefit solutions; it consists of all the worst criteria values. TOPSIS defines a solution
as the point that is closest to the ideal point and farthest from the negative ideal solution at the same
time [14]. In this method, the selection of alternatives is based on the principle that the optimal option
should be ¢losest to the ideal solution and farthest from the negative ideal solution. The stages of the
TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) process are as follows:

(1) Construct the decision matrix (X).

(2) Normalize the decision matrix (X) to standardize the different measurement units of the criteria.

(3) Form the weighted normalized decision matrix (X) using weighting values derived from methods
such as AHP or FAHP.

(4) Identify the ideal solution (A*) and the negative ideal solution (A).

(5) Calculate the distance of each alternative from the ideal solution (S*) and the negative ideal
solution (S7).

(6) Determine the relative closeness (C*)) of each alternative to the ideal solution.

(7) Rank the alternatives based on the value of C*, where 0 < C* < 1. An alternative is considered
closer to the ideal solution as its C* value approaches 1, allowing alternatives to be ranked in
descending order of preference.

Compared to other multi-criteria decision-making methods, TOPSIS offers an advantage due to its
ability to quickly identify the most suitable alternative. Studies have shown that TOPSIS performs
almost as effectively as Multiplicative Additive Weighting (MAW) and often better than AHP in fitting
predictive models. When the number of criteria increases, TOPSIS tends to produce different results
from Simple Additive Weighting (SAW) and is more sensitive to variations in weight assignments [15].
In this paper, TOPSIS is applied to normalize performance values with different measurement units,
enabling accurate comparison and analysis of measurable performance indicators.

d(An) (5)

3. Result and Discussion

This section presents the results of data processing from questionnaires and PT X's internal database
as well as a discussion of findings relevant to the research objectives, namely determining KPI priorities
based on the SCOR model with FAHP weighting and TOPSIS assessment [16]. Pairwise comparison
questionnaires were distributed to four key informants at PT X: Operations Manager, Marketing
Manager, HRD Manager, and Purchasing Manager. Respondents were selected based on their direct
involvement in operational processes and strategic decision-making.

Weighting with Fuzzy AHP

Based on the questionnaire results and a review of relevant literature, the level of importance for
each criterion and alternative can be determined. Once the relative importance of each criterion is
identified, a pairwise comparison matrix is constructed using a Likert scale to assess the consistency
ratio and weighting derived from the questionnaire responses. These responses serve as a reference for
evaluating the five performance attributes used in this study. The relative importance of one criterion
compared to another is presented in the pairwise comparison table, followed by the normalization of the
comparison matrix. The results of the weighting matrix, along with the normalized pairwise comparison
calculations obtained from the respondents, are presented in Table 3.

Table 3. Matrix pairwise comparison attribute.

Cost Asset
Reliability Responsibility Flexibility me asur;‘.mcnt management
efficiency
Reliability (1.1.1) (1,1.5,2) (2,2.5,3) (1,1.52) (1,1.83,2.5)
Responsibility  (0.5,0.667,1) (1,1,1) (0.4,0.5,0.667) (1,1.5.2) (1,0.889,1)

Flexibility  (0.33.04,0.5)  (1.5,2,2.5) (11D (0.4,0.833,1) (1,1.5.2)
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Cost Asset
Reliability Responsibility Flexibility mcacurémcm management
) efficiency
Cost
measurement  (0.5,0.667,1)  (0.5,0.667,1) (11,1.33,2.5) (.L1) (1,1.67,1.33)
Asset
management (LL1)

efficiency  (0.33.0.4,0.5)  (0.5.0.778.1)  (0.333.0433.0.667) _ (0.5.0.667.1)

Based on the results of the fuzzy pairwise comparison presented in Table 3, it can be seen that
reliability is the attribute with the highest level of importance among all evaluated criteria. The fuzzy
values (2, 2.5, 3) obtained from the comparison between reliability and flexibility indicate that reliability
is considered significantly more important in assessing the supply chain performance of PT X. Similarly,
reliability also ranks higher than responsiveness and cost, with fuzzy values of (1, 1.5, 2), reaffirming
that the company places top priority on its ability to deliver products accurately, punctually, and in
proper condition. On the other hand, cost and asset management efficiency show lower weighting
values, suggesting that PT X is currently emphasizing improvements in service quality and operational
reliability rather than focusing on cost reduction or asset optimization. Overall, these findings highlight
that PT X's Business Intelligence (BI) system development strategy should prioritize enhancing
reliability and responsiveness indicators, as these are the key factors in sustaining customer satisfaction
and improving the company’s overall performance.

Table 4. Matrix pairwise comparison reliability.

O}?crgtPr Geographic Service fuilure Cargo Customer
reliability coverage damage reference value
Operator
reliability (1,1,1) (2,253) (0.4,0.5,0.667) (1.52.2.5) (2,2.5.3)
Geographic ) 335 640.5) (1,1,1) (0.4,0.5,0.667) (1.522.5) (1,1,333.2)
coverage
Service failure (1.52.2.5) (1.52.2.5) (1,1,1) (1,1,167,2) (1.5,2.33.3)
Cargo damage  (0.4,0.5,0.667) (0.4,0.5,0.667) (0.5,0.889,1) (1,1,1) (1,1.52)
Customer

reforonce value (0:3304,0.5)  (05,0778,1)  (0.333.0433,0.667) (0.5.0.667,1)

(1,1.1)

Based on the pairwise comparison results presented in Table 4, it can be observed that operator
reliability holds the highest level of importance among all sub-criteria within the reliability attribute.
The fuzzy values (2, 2.5, 3) obtained from the comparison between operator reliability and geographic
coverage indicate that reliable operators are considered more critical than expanding the company’s
service area. This finding confirms that the accuracy and consistency of operators in executing delivery
tasks are key determinants of PT X’s logistics service success. Moreover, operator reliability also
demonstrates higher importance compared to service failure and cargo damage, with fuzzy values of
(1.5, 2, 2.5). This suggests that the company prioritizes effective human resource management and
operational precision over minimizing the risk of product damage. Additionally, the customer reference
value sub-criterion shows a relatively high level of importance, with fuzzy values of (2, 2.5, 3),
emphasizing that customer perceptions and feedback serve as essential benchmarks in evaluating
company reliability. Overall, the results indicate that PT X must continue to strengthen its operational
capabilities and personnel reliability to enhance customer satisfaction and maintain loyalty in an
increasingly competitive logistics market.

Table 5. Matrix pairwise comparison responsiveness.

Response delay Number of shipments
index responded to on time
Response delay index (1,1,1) (1,1.833,2.5)
Number of shipments 040611.1) (LL1)

responded to on time

Based on the pairwise comparison results presented in Table 5, it is found that the number of
deliveries responded to on time holds a higher level of importance compared to the response delay index,
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with fuzzy values of (1, 1.833, 2.5). This indicates that, within the responsiveness attribute, the
timeliness in responding to customer requests serves as the primary benchmark for assessing PT X's
responsiveness performance. Therefore, the company must ensure that its communication processes and
operational coordination are carried out swiftly and accurately to guarantee that deliveries are completed
as scheduled.

I'able 6. Matrix pairwise comparison flexibility.

Route Load Handling of Capacity
flexibility flexibility separation of goods utilization
Route flexibility (1,1,1) (1,1,167,2) (1,1.5.2) (1,1,1)
Load flexibility (0.5,0.893,1) (1,1,1) (1,1.5.2) (1,1,167,2)
g;‘:‘f:'“g of separation of < 5671y (0.5.0.667,1) (1.11) (0.5.0.667.1)
Capacity utilization (1,1,1) (0.5.0.889,1) (1,1.5.2) (1,1,1)

Based on the pairwise comparison results presented in Table 6, it is shown that load flexibility is
the most dominant sub-criterion within the flexibility attribute, with fuzzy values of (1, 1.167, 2) when
compared to route flexibility, goods separation handling, and capacity utilization. This finding indicates
that the company’s ability to adjust the type and quantity of cargo according to customer demand is a
critical factor in ensuring the smooth flow of logistics operations. These results highlight that PT X’s
main focus within the flexibility dimension should be directed toward optimizing cargo adjustment
processes to enhance overall distribution performance.

Table 7. Matrix pairwise comparison cost.
Shipping Additional cost  Claim as a percentage of

cost per kim index the fees to be paid
Shipping cost per kin (1,1.1) (0.5,1.222.2) (0.5,0.667.1)
Additional cost index (0.5,0.944 .2) (1,1,1) (1,1.1)
Claim as a percentage of the fees to (1.1.5.2) (LL1) (L1.1)

be paid

Based on the pairwise comparison results presented in Table 7, it can be observed that within the
cost attribute, the shipping cost per kilometer criterion holds the highest level of importance compared
to the additional cost index and claims as a percentage of payable costs, with fuzzy values of (1, 1.22,
2). This finding indicates that the efficiency of shipping costs per kilometer is the primary factor that
the company must focus on to reduce total operational expenses. The additional cost index ranks second,
with fuzzy values of (0.5, 0.944, 2), suggesting that managing additional costs such as fuel, tolls, and
extra service charges remains important, though not the main priority. Meanwhile, claims as a
percentage of payable costs have the lowest weight (0.5, 0.667, 1), implying that this factor exerts
minimal influence on overall expenses, as it primarily represents a form of supplementary compensation.

l'able 8. Matrix pairwise comparison asset management.
Cash to cash Unpaiddebt  Utilization of equipment

cycle time for special purpose
Cash to cash cycle time (1,1,1) (1.1,1) (1,1.167,1.5)
Unpaid debt (0.5,0.5,0.5) (1,1,1) (1,1,1)
Utilization of equipment (0.4,0.467.0.5) (0.5.0.833.1) (1.1.1)

for special purpose

Based on Table &, the pairwise comparison results for asset management attributes show that cash-
to-cash cycle time has a level of importance that is equal to that of outstanding accounts payable, with
a fuzzy value of (1, 1, 1). This indicates that both play a significant role in maintaining the company's
financial stability. Meanwhile, the utilization of special-purpose equipment has a fuzzy value of (1,
1.167, 1.5), meaning this indicator is considered slightly more important because it is directly related to
the effectiveness of the company's asset utilization in supporting operational activities. Thus, companies
need to maintain a balance between cash flow management, payment of liabilities, and optimization of
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asset utilization to achieve overall asset management efficiency. The weights obtained after applying
Fuzzy AHP for each KPI are shown in Table 9.

Table 9. Weight of each KP1.

Attribute Kpi Weight
Operator reliability 0.251
Geographic coverage 0.231
Reliability Service failure 0.250
Level of damage 0.158
Customer reference value 0.108
Response delay index 0.306
Responsibility Number of shipments responded 0.694
to on time
Route flexibility 0.163
- Load flexibility 0.317
Flexibilit
exibiity Handling of separation of goods 0.231
Capacity utilization 0.289
Shipping cost per km 0.379
Cost measurement Add'itiona] cost index 0.308
Claims as a percentage of what 0.313
is due
Cash to cash cycle time 0.479
Asset management Unpaid debts 0.208
efficiency Utilization of special purpose 0.313
equipment

Based on the weighting results of Key Performance Indicators (KPIs) using the Supply Chain
Operations Reference (SCOR) model, each attribute has a different level of influence on supply chain
performance at PT X. In the Reliability aspect, the indicator with the highest weight is operator reliability
(0.251), followed by service failure (0.250) and geographical coverage (0.231). These results indicate
that the operator's ability to maintain service quality is a major factor in improving the reliability of the
distribution system at PT.X. The level of damage (0.158) and customer reference value (0.108) have a
smaller influence on the reliability dimension. In the Responsiveness attribute , the indicator of the
number of deliveries responded to on time (0.694) obtained the highest weight. This confirms that
timeliness is an important factor in maintaining customer satisfaction. The response delay index (0.306)
has a lower influence, so the speed in responding to requests still needs to be improved.

I[n the Flexibility attribute, the load flexibility indicator (0.317) ranks highest, followed by capacity
utilization (0.289), handling of goods separation (0.231), and route flexibility (0.163). These findings
indicate that a company's ability to adjust delivery capacity to customer needs is a crucial aspect for
maintaining efficiency and responsiveness to changes in market demand. In the Cost Measurement
attribute, the shipping cost per kilometer indicator (0.379) has the highest weight, followed by claims
for costs to be paid (0.313) and the additional cost index (0.308). These results indicate that
transportation cost efficiency is a top priority in supply chain cost management.

The final attribute, Asset Management Efficiency, the cash-to-cash cycle time indicator (0.479) has
the greatest influence, followed by the utilization of special-purpose equipment (0.313) and outstanding
accounts payable (0.208). These findings indicate that a company's ability to accelerate cash turnover
plays a significant role in maintaining financial efficiency and liquidity. Overall, the weighting results
show that PT X focuses on improving cost efficiency, service speed, and asset management. However,
the reliability and flexibility aspects still need to be strengthened so that the company's supply chain
remains stable, adaptive, and able to compete in the face of dynamic market changes.

4. Conclusion

Based on the KPI weighting results using the SCOR model, each attribute has a different level of
influence on PT X’s supply chain performance. For the Reliability attribute, operator reliability has the
highest weight (0.251), followed by service failure (0.250) and geographical coverage (0.231). This
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means that the reliability of operators in maintaining service quality is a key factor in improving the
company’s distribution performance. The level of damage (0.158) and customer reference value (0.108)
have a smaller influence. In the Responsiveness attribute, the number of deliveries responded to on time
(0.694) has the highest weight, showing that timeliness is the main factor in maintaining customer
satisfaction. The response delay index (0.306) is less influential, meaning that response speed still needs
improvement. For Flexibility, load flexibility ranks the highest (0.317), followed by capacity utilization
(0.289), handling of goods separation (0.231), and route flexibility (0.163). This shows that the
company’s ability to adjust delivery capacity according to customer needs is very important for
efficiency and responsiveness. In the Cost attribute, shipping cost per kilometer has the highest weight
(0.379), followed by claims as a percentage of costs (0.313) and the additional cost index (0.308). This
means that transportation cost efficiency is the main focus in managing overall costs. Finally, in Asset
Management Efficiency, cash-to-cash cycle time has the highest influence (0.479), followed by use of
special-purpose equipment (0.313) and outstanding accounts payable (0.208). This shows that faster
cash flow is very important for maintaining financial stability and liquidity. Overall, the results show
that PT X focuses on cost efficiency, service speed, and asset management, but still needs to strengthen
reliability and flexibility to remain competitive in a dynamic logistics market.
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