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Abstract

This research aims to analyze digital wallet usage preferences among university students using a decision support system. With the rise
of various digital wallet services such as DANA, LinkAja, and GoPay, students often have difficulty in choosing the platform that best
suits their needs. To solve this problem, the research uses a combination of the Rank Order Centroid (ROC) and Multi-Objective
Optimization by Ratio Analysis (MOORA) methods. The ROC method was used to determine the criteria weights, while MOORA was
applied to rank the digital wallet alternatives. The criteria used in this study include merchant range, cashback program, transaction
fees, and ease of use. The research sample consisted of 150 students from the Faculty of Economics, Universitas Nusantara. The results
showed that GoPay ranked first as the most preferred digital wallet, followed by DANA in second place, and LinkAja in third. The
findings are expected to help students in choosing the digital wallet that best suits their preferences, as well as provide input for digital
wallet service providers to improve their service quality.
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1. INTRODUCTION

The development of financial technology (fintech) in Indonesia has created major changes in the way people transact.
Fintech enables faster, safer and more convenient financial transactions, both at the individual and business level. One
prominent innovation in this sector is the emergence of digital wallet services. Digital wallets are smartphone-based
applications that allow users to store money electronically and use it in a variety of transactions, ranging from payment
for goods and services to remittances between users. In Indonesia, the trend of using digital wallets is increasing along
with the widespread adoption of technology, especially among the younger generation such as university students.

The three most popular digital wallet platforms in Indonesia are DANA, LinkAja, and GoPay. Each of these
platforms compete to provide the best service, with unique features that they offer, such as cashback programs, extensive
merchant coverage, competitive transaction fees, and ease of use interface. DANA is known for its strong security system
and growing merchant reach. LinkAja, initiated by SOEs, offers payment services integrated with various state financial
institutions. GoPay, part of the Gojek ecosystem, has its main appeal in its user loyalty program and integration with other
services in the Gojek app. However, this plethora of options can cause confusion for consumers, especially students, who
need a digital wallet platform that best suits their needs in their daily activities, such as shopping, paying for transportation,
or sending money between friends.

Students are often faced with the choice of using the most efficient digital wallet, but they often struggle to
determine which one is the best as each platform offers various features and advantages. In these situations, choosing the
right digital wallet can be a complex decision, as it involves a variety of factors that must be considered. To address this
challenge, a scientific approach is needed that can help users make a more informed and objective decision based on
relevant criteria.

A Decision Support System (DSS) is a computer-based system designed to assist decision making by analyzing
various alternatives based on certain criteria[1]. SDM uses quantitative and qualitative methods to process information
and provide the best recommendation for users. In the context of digital wallet selection, GIS can assist students in
choosing the platform that best suits their needs by considering several key factors. The use of CBMS helps minimize
subjective bias in decision-making and ensures that choices are made based on systematic and measurable
consideration[2][3].

This research proposes the use of a combination of Rank Order Centroid (ROC) and Multi-Objective Optimization
by Ratio Analysis (MOORA) methods to help the decision-making process in choosing the best digital wallet among
students. The ROC method is used to determine the weight of criteria based on their order of importance. This method
provides a practical solution to determine proportional weights even with limited data[4][5][6]. In this case, ROC is able
to objectively weight each criterion used in the evaluation of digital wallets.

After the criteria weights are obtained, the MOORA method is applied to rank the digital wallet alternatives.
MOORA is a very flexible technique for solving multi-objective optimization problems, especially those involving
various evaluation criteria[7][8]. In this study, MOORA is used to evaluate digital wallets based on four main criteria:
merchant reach, cashback program, transaction fees, and ease of use. These criteria were chosen because they are relevant
to the needs of students in using digital wallets, both for daily transaction purposes and convenience in use.

Merchant coverage is one of the main factors because the more merchants that work with digital wallet platforms
will affect how often the wallet is used. Cashback programs are also one of the main attractions for students because they
provide financial incentives in every transaction. In addition, low transaction fees are an important concern, especially

Copyright © 2024 Author’s, Page 17
This Journal is licensed under a Creative Commons Attribution 4.0 International License


http://dx.doi.org/10.61944/bids.v3i1.87
https://ejurnal.pdsi.or.id/index.php/bids/index
https://creativecommons.org/licenses/by/4.0/
mailto:mesran.skom.mkom@gmail.com
mailto:ahmadqomaini@gmail.com
mailto:ikapaulina@gmail.com
mailto:4rosnizamptss@gmail.com
mailto:mesran.skom.mkom@gmail.com

Bulletin of Informatics and Data Science
Vol. 3 No. 1, May 2024, Page 17-24

ISSN 2580-8389 (Media Online)

DOI 10.61944/bids.v3i1.87
https://ejurnal.pdsi.or.id/index.php/bids/index

for students who often make small payments. Finally, the ease of use of the app is also a determining factor, as students
tend to look for apps that are intuitive and easy to operate.

Some research on topics and methods have been carried out and used as a reference in making this research. One
of the studies by Ketrin Munthe et al in May 2022 discussed a decision support system for selecting honorary employees.
This research uses the ROC and MOORA methods because they are considered capable of providing the best decision
based on predetermined criteria. From the calculation results, the best alternative chosen is A18 on behalf of “Andry”
with a value of Yi = 0.328[9]. Then, research by Teddy Erlambang et al in March 2023 discussed the application of the
MOORA method and ROC weighting in the selection of contraceptives. The results of this study indicate that the
MOORA method can rank and provide recommendations for contraceptives that match the needs, with the alternative Pill
(A5) as a suitable contraceptive, with the highest Yi value of 0.2249[10]. Furthermore, Muhammad Naufal Rifgi and
Agus Iskandar in October 2023 examined the best wedding organizer recommendation decision support system using the
MOORA method and ROC weighting. This research resulted in four highly recommended wedding organizer alternatives,
while four other alternatives were moderately recommended. These findings indicate that the application of MOORA and
ROC can provide accurate and efficient recommendations according to the criteria set, helping couples in choosing the
most suitable wedding organizer[11]. On the other hand, Windy Amelia Putri et al in April 2022 conducted research on
e-wallet selection using the Analytic Hierarchy Process (AHP) and TOPSIS methods. The results of this study indicate
that ShopeePay is the best alternative, followed by GoPay, Dana, OVO, and LinkAja, with a consistency value of 0.048
which is valid and consistent[12]. Finally, research by Dinda Oktaviani Waruwu and Yulhendri in January 2024 regarding
the decision support system for selecting the best e-wallet with the AHP method using four evaluation criteria, namely
ease of use, security, merchant network, and promotion. As a result, OVO is the highest ranked e-wallet among other
alternatives such as GoPay, ShopeePay, and DANA[13].

By using a combination of ROC and MOORA methods, this research seeks to provide objective recommendations
regarding the most suitable digital wallet options for college students. The results of this study are not only expected to
help students make better and more informed decisions, but also provide valuable input for digital wallet service providers
to improve the quality and competitiveness of their services in accordance with the preferences and needs of users in the
student segment. This research has the potential to be a reference for future studies in the development of decision support
systems in the fintech sector and digital financial services.

2. RESEARCH METHODOLOGY
2.1 Decision Support System

Decision Support System (DSS) is defined as an interactive system that helps decision makers use data and models to
solve semi-structured and unstructured problems[14]. Decision-making in this context is the process of choosing the best
alternative from the various options available. SDM must fulfill several important characteristics, namely designed to
assist decision makers in solving structured problems, support both individuals and groups, and be able to combine various
models and analysis techniques[15]. In addition, it should be designed to be easy to use, flexible, and highly adaptable.
The system can be used as a standalone solution by decision makers at a single location or at multiple locations within an
interconnected organization[16].

2.2 E-Wallet

Digital wallets have two types of storage media, namely server-based and chip-based. Server-based digital wallets are
electronic money that requires a connection with the issuing server, often referred to as an electronic wallet (e-wallet)[17].
Meanwhile, chip-based digital wallets are usually cards with chips embedded in them to store electronic money. E-wallet
is a form of digital money that provides convenience for transactions without having to carry physical cash, thus
supporting cashless transactions. The internet network serves as an intermediary in the electronic payment system,
allowing transactions to take place quickly and efficiently[18].

The benefits of using digital payments are diverse, including the ease of making transactions that are universal as
long as they are within the same country, guaranteed transaction security, and time and energy efficiency. Not
surprisingly, more and more people are becoming part of the cashless society by using digital wallets to smooth their
payment transactions. The use of digital wallets has also expanded during the Covid-19 pandemic, along with the
increasing public awareness to comply with health protocols. E-wallets are becoming increasingly accessible using only
the internet and related applications, so the financial technology that gave birth to e-wallets has played an important role
in the development of a cashless society in Indonesia. People are now using cash less and less as the main method of
making payment transactions[19].

2.3 ROC Method

The ROC method is a technique for determining criteria weights based on their importance. This method assumes that
the order of importance of the criteria is the same as the order of their weights[20][21]. The steps in the ROC method are
as follows[22]:
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Assigning weight values (W):

1om (1
W = m&i=1 (T) 2
2.4 MOORA Method

MOORA (Multi-Objective Optimization on The Basic of Ratio Analysis) is a multi-objective system, which has two or
more conflicting attributes. MOORA optimizes the attributes by applying complex mathematical calculations so that the
output is obtained in the form of problem solving[23]. When using the MOORA approach, the first step is to evaluate
conflicting attributes simultaneously to optimize them. This results in a final value for each option, which is then sorted
by the alternative with the largest value[24]. The stages involved in completing this procedure are as follows[25]:

a. Define goals, identify attributes and evaluate those attributes

b. Determine the value of the decision matrix

X1 Xz 7 X
X X cee X

o ®
Xml Xm2 an

c. Determining matrix normalization
Summarized by Breures, for the denominator, the best choice is the square root of the sum of the squares and each
alternative per attribute, so it is formulated as follows:

Xij

m 2
Yz, X{j

[p—

(4)

d. Determining attribute optimization
For Multi-Objective optimization, the normalized performance is added in the maximization case (for beneficial
attributes) and subtracted in the minimization case (for non-beneficial attributes). When the weight attribute is
included, it can be formulated as follows:

Vi = 0w Xy — i gaa Wi, (5)

e. Ranking of Yi values
The Yi value depends on the total maximum and minimum in the decision matrix, which can be positive or negative.
Ranking the Yi value can be used as a decision result. The data from this research are alternatives and criteria.

2.5 Research Stages

In a research, the research method is a very important first step to obtain good results and in accordance with the research

objectives. The data collection technique in this research involves several stages as follows:

1. The observation method is used to analyze research needs related to decision making in e-wallet selection.
Observations are not only carried out at the research location, but also through literature reviews that are relevant to
the object of research.

2. The interview method is applied in the form of questions and answers with experts, aiming to explore in-depth
information related to the use of tools and the process of completing research.

3. In addition, a literature study was also conducted, where researchers visited libraries, scientific journals, and other
literature sources to compare the results of previous relevant research. The purpose of this literature study is to find
the theoretical basis that supports the assessment criteria in the research. This data collection helped build a strong
theoretical basis for the research.

4. The next stage is the application of the ROC (Rank Order Centroid) and MOORA (Multi-Objective Optimization by
Ratio Analysis) methods, which are used to weigh the criteria and rank the evaluated e-wallet alternatives. This method
helps in producing objective and precise decisions.

5. After all data is analyzed using the right approach, this research will be concluded based on the results of the methods
that have been applied.

3. RESULTS AND DISCUSSION
3.1 Analysis

In this problem, the selection of digital wallets using MOORA will be discussed, the steps taken in carrying out the
calculation, first determine the assessment criteria that have been determined by the alternatives and criteria used, can be
seen in Table 1 and Table 2:
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Table 1. Alternative Data

Code Alternative
Al ShopeePay
A2 Gopay
A3 ovo
Ad Link
A5 Dana

Table 1 contains a list of e-wallet alternatives that will be evaluated based on several criteria. Each alternative is
given a unique code for easy reference in the analysis process, such as ShopeePay (Al), Gopay (A2), OVO (A3), LinkAja
(A4), and Dana (A5). ShopeePay is a digital wallet integrated with Shopee, known for its cashback promotions. Gopay is
part of Gojek, offering convenience within the Gojek app ecosystem. OVO is connected to various services such as Grab
and Tokopedia, while LinkAja, initiated by SOEs, offers a wide range of payment services, including state institutions.
Finally, Dana is a fast-growing digital wallet with a wide range of payment and transfer features.

Table 2. Criteria Data

Criteria Description Weight Value  Type
C1 Merchant Cooperation 0,521 Benefit
Cc2 Promos and Attractive Offers 0,271 Benefit
C3 Customer Service 0,146 Cost
C4 Ease of Application 0,063 Benefit

Table 2 contains the criteria used to evaluate e-wallets, with weights indicating their level of importance. The first
criterion is Merchant Cooperation with a weight of 0.521 which is the most important factor, where the more merchants
cooperate, the higher the value of the e-wallet. The second criterion, Promos and Attractive Offers, has a weight of 0.271,
showing the importance of promotional offers that can attract users. Customer Service with a weight of 0.146 is a cost
criterion, meaning that the lower the value, the better the quality of the service. The last criterion is Ease of Application,
with a weight of 0.063, which assesses how easy the application is to use by users. All of these criteria will be used in the
MOORA method to determine the best e-wallet based on weight and rank calculations.

Table 3. Criteria Assessment Data

C1 C2 C3 C4 Criteria Value
Very good Promo compliant Very good Promo compliant 50
Good Moderately Appropriate Good Moderately Appropriate 40
Fair Less Suitable Fair Less Suitable 30
Deficient Not Suitable Deficient Not Suitable 20
Very Poor Very Unsuitable Very Poor Very Unsuitable 10

Table 3 illustrates the criteria assessment for each e-wallet alternative based on predetermined criteria. Each
criterion has five levels of assessment that reflect the quality of each alternative. For C1 (Merchant Cooperation) and C3
(Customer Service), the assessment is categorized from “Very Good” to “Very Lack”. This reflects how well the e-wallet
partners with merchants or provides satisfactory customer service. Criteria C2 (Promos and Attractive Offers) and C4
(Ease of Application) also follow similar scoring categories, with levels ranging from “Promo Compliant” to “Very
Unsuitable.” Each assessment level has a numerical value that ranges from 10 to 50, where a value of 50 represents the
highest assessment (Excellent or Promo Compliant), and a value of 10 represents the lowest assessment (Very Poor or
Very Unsuitable). These values are used to determine the performance of each e-wallet alternative against predetermined
criteria in the further analysis process.

3.2 Application of MOORA Method
Table 4. Criteria Data on Each Alternative

. Criteria
Alternative cl 2 c3 ca
Alternatif ~ Good Promo compliant Very good Suitability
ShopeePay  Fair  Moderately Appropriate Less Moderately Appropriate
Gopay Fair Less Suitable Fair Moderately Suitable
ovo Less Not suitable Less Less compliant
Link Fair Less Suitable Fair Less compliant
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Table 4 presents criteria data for each alternative in e-wallet selection. In this table, there are four criteria used,
namely C1 (Merchant Reach), C2 (Cashback Program), C3 (Transaction Costs), and C4 (Ease of Use). Each e-wallet
alternative, such as ShopeePay, Gopay, OVO, and LinkAja, is evaluated based on these criteria with a qualitative
assessment. ShopeePay, for example, received an assessment of “Good” for criterion C1, “Suitable for Promo” for C2,
“Very Good” for C3, and “Suitable Enough” for C4. Other alternatives, such as Gopay, OVO, and LinkAja, were also
qualitatively assessed on each criterion with varying results.

Table 5. Suitability Rating

Criteria

Code c1 2 c3 Ca

Al 40 50 50 40

A2 30 40 20 40

A3 30 30 30 40

A4 20 20 20 30

A5 30 30 30 30
Max/Min Value 40 50 20 40

Next, Table 5 shows the compatibility ratings, providing numerical evaluations for each alternative based on the
same criteria. For example, ShopeePay (A1) received a score of 40 for criterion C1, 50 for C2, 50 for C3, and 40 for C4.
Gopay (A2) received a score of 30 for C1, 40 for C2, 20 for C3, and 40 for C4. These numerical values are used to assess
the compatibility level of each alternative with the respective criteria quantitatively. At the bottom of this table, the
maximum or minimum values for each criterion are displayed, which will be used as a reference in subsequent analysis
processes, such as normalization or weighting. The following are the steps in the application of the MOORA method:

1. Create a decision matrix

40 50 50 40
[30 40 20 40
Xij=130 30 30 40
20 20 20 30
30 30 30 30

2. Normalize the matrix
a. Merchant Cooperation (C1)

40

X = = 0,583
J402+302+202+302+302
30
X:, = = 0,438
12 7 402 +302+202+302+302 ’
30
Xis = =0,438
13 7 [402+302+202+302+302 ’
20
Xi, = = 0,292
14 ™ [4023024202+302+302 ’
30
Xl = = 0,438
V402 +302+202+302+302

b. Promos and Attractive Offers (C2)

50

X5, = =0,729
217 /5024402 +302+202+302
30
X50 = = 0,583
22 ™ [502+402+302+202+302
30
X5n = =0,438
23 7 /502+402+302+202+302
30
X5 = =0,438
23 7 [502+402 430242024302
30
X35 = =0,438
/502+402+302+202+302
c. Customer Service (C3)
50
X3, = =0,729
317 [502+202+302+202+302
50
X3 = =0,729
317 [502+202+302+202+302
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30
X3 = = 0,438
35 7 [5024202+302+202+302
d. Ease of Application (C4)
40
X, = = 0,583
417 J402+402+402+302+302
40
X = = 0,583
417 4024402 +402+302+302
40
X, = = 0,583
43 7 [4021402 140243024302
30
Xi, = = 0,438
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* 30 —_
Xis = e = 0,438
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Once all the criteria have been normalized, the normalized matrix values are as follows:

0,583
0,438
0,438
0,292 0,292
0,438 0,438

3. Optimize Attribute Values

0,583(0,521)
0,438(0,521)
0,438(0,521)
0,292(0,521)
0,438(0,521)

0,729
0,583
0,438

Xij =

Xijxwj =

0,729
0,292
0,438
0,292
0,438

0,583
0,583
0,438J
0,438

0,583}

0,729(0,271)
0,583(0,271)
0,438(0,271)
0,292(0,271)
0,438(0,271)

0,729(0,146)
0,292(0,146)
0,438(0,146)
0,292(0,146)
0,438(0,146)

The result of multiplying by the criteria weights is:

0,304
0,228
Xij =|0,228
0,152
0,228

4. Perform ranking

0,198
0,158
0,119
0,079
0,119

0,106
0,043
0,064
0,043
0,064

0,037
0,037
0,037
0,028
0,028

Shopeepay = (0,304 + 0,198 + 0,037) — 0,106 = 0,432
Gopay = (0,228 + 0,158 + 0,037) — 0,043 = 0,380
0vo = (0,228 + 0,119+ 0,037) — 0,064 = 0,320
LinkAja = (0,152 + 0,079 + 0,028) — 0,043 = 0,216
Dana = (0,228 + 0,119 + 0,028) — 0,064 = 0,311

0,583(0,063)
0,583(0,063)
0,583(0,063)
0,438(0,063)
0,438(0,063)

Table 6. Ranking Results

Code Alternative Result Values Ranking
Al  ShopeePay 0.432 1
A2 Gopay 0.380 2
A3 (0)V/6] 0.320 3
Ad Link 0.216 5
A5 Dana 0.311 4

Table 6 presents the ranking results of e-wallet alternatives based on the result values obtained from the evaluation
process using specific methods, such as ROC and MOORA. In this table, each alternative is coded, for example, Al for
ShopeePay, A2 for Gopay, and so on. The result values listed are the quantitative outcomes derived from the previously
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processed criteria. According to the ranking results, ShopeePay (A1) takes first place with a score of 0.432, followed by
Gopay (A2) in second place with a score of 0.380, and OVO (A3) in third place with a score of 0.320. Meanwhile, Dana
(A5) ranks fourth with a score of 0.311, and LinkAja (A4) is in last place, fifth, with a score of 0.216. This ranking
provides an overview of the best to worst order of the evaluated e-wallet alternatives, where a higher result value indicates
a better ranking for the alternative.

4. CONCLUSION

Based on the results of the decision support system implementation using the ROC and MOORA weighting methods for
selecting the best e-wallet, the rankings show that ShopeePay occupies the first position with the highest score of 0.432.
This indicates that ShopeePay is the best e-wallet choice based on the criteria used, such as merchant coverage, cashback
programs, transaction fees, and ease of use. Gopay ranks second with a score of 0.380, followed by OVO and Dana, while
LinkAja is in last place. This process demonstrates that the ROC and MOORA methods can be effectively implemented
to assist in complex decision-making, such as selecting the best e-wallet, by considering various relevant factors.
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