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Article History: The increasing competition in the automotive industry is pushing companies like Pitcar
Received: 24 July 2024 Service, a car workshop in South Purwokerto, to develop efficient and quality services.
Revised: 28 December However, this workshop faces limitations in assets, materials, and capabilities. Therefore,

Pitcar Service requires a Decision Support System (DSS) to assist in determining the priority
for service development. The DSS helps identify and prioritize the most important services or
those that have the greatest impact on business growth. By focusing on strategic development
2024 that provides significant added value, the company can achieve its strategic goals in line with
the company's vision. The method used in this study is ELECTRE (Elimination and Choice
Translation Reality), a suitable algorithm for designing a decision support system. This method
allows pairwise comparisons between alternatives based on relevant criteria. The assessment
o is done by comparing each criterion individually to determine whether an alternative
Decision Support System,  dominates other alternatives. With this method, the assessment of workshop services can be
ELECTRE Method done objectively. The service alternatives considered include Workshop Service, Pick Up
Service, Emergency Service, Home Service, Variations, and B2B Services. Meanwhile, the
criteria used for the assessment include the number of requests, average income per job, tool
usage, the number of mechanics, and processing time. The calculation results show that B2B
Service is the main priority for service development with a dominant aggregation matrix result
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INTRODUCTION

The increasing competition in the service
industry sector, both at the national and
international levels, forces companies to strive to
be at the forefront among their competitors. One
way to achieve this is by providing efficient and
high-quality services to customers (Ramadhanti et
al., 2022). Pitcar Service offers a variety of services
to meet customer needs. Workshop Service
provides standard repair and maintenance where
customers bring their cars for mechanical repairs,
part replacements, or general checks. Pick Up
Service facilitates customers by collecting cars
from a specified location when they cannot drive
them to the workshop. Emergency Service
addresses sudden issues like breakdowns or
accidents, providing roadside assistance. Home
Service sends technicians to customers' locations
for repairs or maintenance, catering to those
unable to visit the workshop. Variation Service
offers customization and performance
enhancements tailored to customer preferences.
Finally, B2B (Business-to-Business) Service
collaborates with other companies to maintain
and repair vehicle fleets, ensuring smooth
operations with regular maintenance and
emergency support.

Based on the interview with the owner, it
was concluded that Pitcar Service realizes there
are limitations in terms of assets, materials, and
capabilities that can affect the capacity and quality
of Pitcar Service's services. This is an important
concern in achieving Pitcar Service's strategic
objectives, which focus on customer satisfaction
and the best service in line with the company's
vision. This is crucial because if customers are
dissatisfied, it will reduce their likelihood of
returning, which in turn can lead to a decrease in
both profit and customer trust. Therefore, Pitcar
Service needs a Decision Support System (DSS) to
prioritize service development to help identify
services that have the potential for development.

A decision support system is a component
of a computer information system that functions
to assist in making decisions within an
organization or company. In this context, a
decision support system is also known as a
computer system that processes data and
information to facilitate decision-making related
to specific semi-structured problems (Putri Pratiwi
et al., 2019). In this research, the ELECTRE
method (Elimination and Choice Translation
Reality) is used as a selection method to help
Pitcar Service determine the priority of service
development. ELECTRE is a decision support
system algorithm that is well-suited for designing
a decision support system. It uses pairwise
comparisons of alternatives based on each

relevant criterion (Fonou-Dombeu,
(Wulan Sari & Perdana Windarto, 2019).

Another method besides ELECTRE in
decision support systems is varied. For example,
Simple Additive Weighting is used by Tej Singh
to optimize the physico-mechanical and wear
properties of wood waste, the TOPSIS method is
used to select the best low-toxicity organic
cosolvent by Xingren Pan et.al, healthcare
supplier selection with MABAC by Santonab
Chakraborty, and VIKOR for Soil ecological risk
assessment of ten industrial areas in China
(Chakraborty et al., 2023; Pan et al., 2025; Singh
etal., 2022; Yang et al., 2024). Although there are
many possibilities for decision-making procedures
in the literature, approaches like MABAC,
TOPSIS, VIKOR, etc, are not concerned with
how alternatives behave in relation to each
individual criterion. Instead, they use the total
performance of all criteria to rank the available
solutions. Conversely, outranking strategies—
more especially, ELECTRE strategies—are
renowned for giving each criterion information
careful consideration (Akram et al., 2022, 2023).

ELECTRE uses concepts of concordance
to analyze outranking relations, focusing on
dominance relations among alternatives. These
outranking relations can be used to compare
alternatives (Teixeira de Almeida, 2007). In
contrast to previous MCDMs, the ELECTRE
technique employs a non-compensatory logic to
investigate outranking relationships (Vincke,
1992). To deal with ambiguity and imprecision in
the decision-making process, outranking
techniques like ELECTRE are employed (Fahmi
et al., 2016; Salvador et al., 2024).

Previous research used the ELECTRE
method to help select LCGC cars based on the
criteria of Price, Specifications, and Spare Parts.
The research concludes that ELECTRE is an
interesting and straightforward method for
selection processes, with outcomes influenced by
the preferences used. Comparing alternative
values using the ELECTRE method produces an
objective ranking of the best alternatives (Naufal
et al., 2022).

There is also research to help determine
students eligible for scholarships based on the
criteria of GPA, Annual Income, Number of
Dependents, and Parents' Occupation using the
ELECTRE method. The study highlights the
importance of determining criteria and assigning
weight to each criterion when using ELECTRE.
Adding criteria or changing decision weights can
alter the outcomes, even with the same candidate
data. ELECTRE effectively evaluates scholarship
candidates based on the given criteria, successfully

2019),
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eliminating those who do not meet the
requirements (Satria et al., 2019).

Research aimed at helping people
determine the right house according to their
needs, based on criteria such as price, bedrooms,
and bathrooms, was conducted wusing the
ELECTRE method. Overall, the Elimination and
Choice Translation Reality (ELECTRE) method
aids consumers in choosing their desired homes.
(Rahmalisa, 2019).

Through a DSS, various alternative
solutions can be provided to individuals or groups
facing challenges in making the right decisions
that align with the company's needs (Aldo, 2019).
With this research, it is hoped that Pitcar Service
can consider various alternative solutions to
improve services according to the company's
needs.

RESEARCH METHOD

In the research method section, a more in-
depth explanation of the application of the
ELECTRE method in this study will be provided.
The research process is visually explained in

Figure 1.

Problem Identification

!

Literature Review

|

Data Collection

}

Impelentation of ELECTRE
Method

l

Result of ELECTRE Method
Implementation

Figure 1. Research procedure

/

A. Problem Identification

Problem identification reveals that Pitcar
Service has not determined which service is the
most appropriate to prioritize for development.

Limited resources and funding make it difficult
for the workshop to optimally develop all
services. Without a clear understanding of service
development priorities, Pitcar Service tends to
distribute resources evenly across various
services, which can ultimately reduce the
efficiency and quality of the services provided.

B. Literature Review

The researcher conducts a thorough search
and analysis of the literature to find relevant and
related references for the study. Through this
process, the researcher can understand the
approaches and findings from previous studies
that used the ELECTRE method in the same
context, as well as identify gaps or shortcomings
in those studies. This literature review not only
provides a strong theoretical foundation but also
enriches the researcher's understanding and
ensures that this research can make a meaningful
contribution to the chosen field of study.

C. Data Collection

The researcher collects data to delve into
the issues and important factors in determining
the priority of service development at Pitcar
Service through interviews with the CEO, Mr.
Ilman Naafi'an, and company report
documentation. The interviews provide direct
information from a competent source, while the
report documentation, which covers a 6-month
period from June to November 2023, provides a
basis for analysis and assessment of research
criteria.

D. Implementation of the ELECTRE Method

ELECTRE (Elimination and Choice
Translation Reality) is an algorithm used in
designing decision support systems. This method
can be used for various purposes, including
determining service development priorities. The
way this algorithm works is by processing the
weight values of each criterion and alternative,
then producing absolute and easily understood
values for use in decision-making (Febriani et al.,
2022).

RESULT AND DISCUSSION
The results of the data collection process
through interviews and company report

documentation are as follows: The alternatives
used were obtained from all the services available
at Pitcar Service, as shown in Table 1.
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Table 1. Service Priority Alternatives

Table 6. Weight Criteria for Mechanics

Code  Alternative Mechanics ‘Weight
Al ‘Workshop Service 1-2 Mechanics 5
A2 Pick Up Service 3-5 Mechanics 3
A3 Emergency Service >5 Mechanics 1
A4 Home Service
A5 Variasi The weight assessment for criteria C5,
A6 B2B

The criteria and weight assessments for

Work Time, is explained in Table 7.

Table 7. Weight Criteria for Work Time

determining service development priorities set by Work Time Weight
the company's CEO are found in Table 2. <2 Hours 5
<6 Hours 4
Table 2. Service Selection Criteria <24 Hours 3
Code Criteria >24 Hours 2
C1 Number of Requests
C2 Average Revenue per Job The steps in data management using the
C3 Tools ELECTRE method (Novaliendry & Pusparani,
C4 Mechanics 2019) are as follows:
C5 Work Time

The weight assessment for criteria Cl1,
Number of Requests, is explained in Table 3.

Table 3. Weight Criteria for Number of
Requests
Number of Requests
>50
35-49
20-35
7-20
<7

Weight

— N W R W

The weight assessment for criteria C2,
Average Revenue per Job, is explained in Table
4.

Table 4. Weight Criteria for Average Revenue
per Job
Average Revenue per Job ‘Weight
>Rp 1.000.000 5
Rp 750.000 — Rp 1.000.000 4
Rp 500.000 — Rp 750.000 3
2
1

Rp 200.000 — Rp 500.000
<Rp 200.000

The weight assessment for criteria C3,
Tools, is explained in Table 5.

Table 5. Weight Criteria for Tools

Tools ‘Weight
Non-moving equipment in workshop 5
Service vehicle 4
Several toolboxes & service vehicles 3
Towing/Third-party equipment 2

The weight assessment for criteria C4,
Mechanics, is explained in Table 6.

A. Determination of the Decision Matrix (X)
This stage is crucial because the weighting
assigned to each criterion and alternative will
impact the results of the research. The weighting
of alternatives and criteria used in the research is
presented in Table 8.

Table 8. Weighting of Alternatives and Criteria

Cl1 C2 C3 C4 C5
Al 5 4 5 5 5
A2 5 5 4 5 4
A3 5 3 2 3 4
A4 2 3 3 5 4
A5 3 2 3 5 4
A6 2 5 5 5 4

If the tables above are represented in the form of
a decision matrix, the result is as follows:

N W DN U1 Ul Ul
(6 N \SRECO RSO IS, BN
Ul Ul w NS U
U1 W U1 W U1 Ul
I NN NN N3

B. Normalization of the Decision Matrix (R)

The purpose of normalizing the decision
matrix is to convert each attribute into
comparable values. This is essential because
different criteria may have different units or
scales, making direct comparison difficult.
Normalization is performed using the following
formula:

.=

L) N (1)
ij
XZixj2
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Explanation:

r;j = Normalized performance rating
x;; = Row and column of the matrix
m = Number of alternatives

Thus, matrix R is obtained as the result of
the normalization process.

0,5213 0,4264 0,4903 0,4603 10,4880
0,5213 0,5330 0,3922 0,4603 10,3904
R= 0,5213 0,3198 0,1961 0,2762 10,3904
0,2085 0,3198 0,2942 0,4603 10,3904
0,3128 0,2132 0,4903 0,2762 0,3904
0,2085 0,5330 0,4903 0,4603 0,3904

C. Assigning Weight Values (W)

Criteria weighting is carried out to
understand the importance of each criterion in
decision-making, as presented in Table 9.

Table 9. Criteria Weighting

Code Criteria ‘Weight
C1 Number of Requests 3
C2 Average Revenue per Job 3
C3 Tools 1
C4 Mechanics 1
C5 Work Time 2

The weight values were obtained through
interviews with the owner, who provided insights
into which criteria hold the highest priority. The
weights were assigned on a scale from 1 to 5, with
1 representing the lowest priority and 5
representing the highest. Table 9 shows that the
highest weight are number of request and average
revenue per job. Meanwhile, the lowest is for
tools and mechanics.

D. Forming the Weighted Eliminated Matrix (V)
The calculation process to obtain the
preference matrix is shown below:

Vij = WiR;; 2
Explanation:

V;j = Final value of Alternatives and Criteria
W, = Assigned weight

R;; = Normalized matrix

Thus, matrix V is obtained as follows:

1,5639 1,2792 0,4903 0,4603 0,9759
1,5639 1,5990 10,3922 0,4603 0,7808
V= 1,5639 0,9594 10,1961 0,2762 0,7808
0,6255 0,9594 0,2942 0,4603 0,7808
0,9383 10,6396 0,4903 0,2762 0,7808
0,6255 1,5990 0,4903 0,4603 0,7808

By multiplying the assigned weights W; by the
corresponding normalized value R;; the final
matrix is obtained, which shows the weighted
values for each alternative relative to each
criterion. This matrix V represents the weighted
values of the alternatives across all criteria after
applying the weights to the normalized values.
These weighted values are then used to evaluate
the alternatives based on their performance across
different criteria.

E. Determining the Concordance (C) and
Discordance (D) Sets

The concordance set{C,;} indicates that
the weighted criteria calculation of Ax
Ca = {j|[Vij = Vi;} denganj=12,..,n 3)
as a better value than Al with other possible
outcomes.
Dy = {j|ij < Vl-]-} denganj=1,2,..,n 4)
Explanation:
Ci; = Concordance Set
D,; = Discordance Set
Vi; = Matrix value for alternatives and criteria
V;; = Matrix value for alternatives and criteria

Below are the results of determining the
Concordance set:

- 1345 12345 12345 12345 1345

1,2,4 - 12345 12345 1245 1245

Co = 1 1,5 - 1,25 1,2,4,5 1,5
=1 4 4,5 2,345 - 2,45 1,45
3 3,5 3,45 1,35 - 1,35

2,34 2345 2345 12345 2345 -

Below are the results of determining the
Discordance set:

- 2 - - = 2

35 - - - 3 3

Do = 2345 234 - 34 3 234
K™11235 123 1 - 13 23
1,245 124 12 24 - 24

1,5 1 1 - 1 -

Cu indicates which alternatives of Ax have
higher or equal weighted values. Conversely, Du
indicates the criteria where alternative Ax is lower
than Ai In conclusion, the Discordance Set
collects the criteria where alternative is less
favorable than alternative based on the weighted
values.

110



Nur Aela Dewi and Khairun Nisa Meiah Ngafidin / Edu Komputika 11 (2) (2024)

F. Forming the Concordance and
Discordance (D) Matrices

To obtain the concordance matrix, add the

weights found in the concordance matrix using

the following formula:

©

Cr = Zjeck,Wj 5)

The discordance matrix is calculated by
dividing the maximum difference between
criteria included in the discordance set by the
highest difference among all existing criteria
values.

max{|Vk1-—Vij} Jj€Dgy

Dy = (6)

max{|Vk]-—Vi]-} vj

Below are the results of the concordance
matrix calculations:

- 7 10 10 10 7
7 — 10 10 9 9
C= 35 - 8 9 5
1 3 7 — 6 6
1 3 4 6 — 6
5 7 7 10 7 -

Below are the results of the discordance
matrix calculations:

- 1.0 0 0 03408
06103 — 0 0 01022 01045
|71 1 - 01962 04703 06816
b=1"1 11 "= o978 1
1011 1 - 1
1 11 o0 0320 -

The Discordance Matrix D indicates the
degree of discordance between pairs of
alternatives based on the weighted values of the
criteria. For example, D12=1 in D, indicates that
there is a strong discordance between alternative
1 and alternative 2 for the relevant criteria.

G. Determining the Dominant Concordance
Matrix (F)
The first step in calculating the dominant
concordance matrix is to determine the threshold
value C using the following formula:

They 2121 Cri

g = m(m-1) (7)
_ 1,jika Cy2C
Fia = {O,jika cklsg} ®)

The results of the dominant concordance
matrix calculation are as follows:

-1 1 1 1 1
1 - 1 1 1 1
10 0 - 1 1 O
F= o 01 — 0 O
o 0 0 o — 0
o0 1 1 1 1 -
The dominant concordance matrix is

generated by comparing each element of the
original concordance matrix with the threshold
value. If the element is greater than or equal to
the threshold, it is marked as 1 (indicating
dominance); otherwise, it is marked as 0
(indicating no dominance).

H. Determining the Dominant Discordance
Matrix (G)
The process for determining the threshold
value D uses the following formula:

_ YReiXi%i D
Q T m (m-1) (9)
The result of the threshold value D
calculation is 0.6270. The dominant element in
the discordance matrix G is defined as follows:

1,jika Dy2D
0,jika Dy <D

G = { (10)

The result of forming the dominant
discordance matrix is as follows:

[N
o O

= o OO
R R oo

0 —

=== O |
R PR
== |
orRr | oo o

The threshold D is calculated by averaging
all the values in the discordance matrix and
normalizing by the number of alternatives. The
dominant discordance matrix is generated by
comparing each element of the original
discordance matrix to the threshold value. Same
as above explanation, the discordance matrix also
indicates that 1 is dominance and 0 is no
dominance.

I. Determining the
Matrix (E)
The overall dominant matrix is the result
of the multiplication between the elements of
matrix F and the equal elements of matrix G.

(11)

Dominant Aggregation

Ey = Fiy * Gy
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The result of the dominant aggregation
matrix calculation is as follows:

[N
o O

oo oo
S oo oo

0 —

cococo o |
o oo |
= O |
oo | oo o

If the matrix is presented in tabular form,
the result will appear as in Table 10.

Table 10. Dominant Aggregation Results

above, the result is compared with each other.
The calculation shown in Table 10 shows that the
highest dominant aggregation is in alternative 6.
Meanwhile, as shown in Figure 2, the result of the
system also depicts the same result.

Based on the results, B2B (Business-to-
Business) services are ranked highest. This shows
that the alternative, which is the main priority for
development in the Pitcar Service Purwokerto car
workshop, is B2B services. B2B services in the
context of a car workshop can be interpreted as
establishing cooperation through work contracts
to maintain and repair a number of vehicles

Al A2 A3 A4 A5 A6 Total Rank

owned by business partners. B2B customers
usually have long-term relationships that have an

Al
A2
A3
A4
A5
A6

1

OO OoO O
—_—o oo

— O~ 1 OO
oo OO O
(=B N N Nl
[ =N N N Nl
NMNO — OO~
— O\ WU AN

J. Alternative Elimination Process

Based on the ranking results, service A6,
which is B2B (Business-to-Business), ranks the
highest. This indicates that the alternative that is
the top priority for development at Pitcar Service
Purwokerto is the B2B service. B2B service in the
context of a car workshop can be understood as
establishing partnerships through work contracts
to maintain and repair a number of vehicles
owned by business partners. B2B customers
usually have long-term relationships, resulting in
stable and sustainable revenue.

A% L00:

Figure 2. Dominant aggregations result in the
system

To ensure that the system built is
successful and in line with the calculation process
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