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Abstract—This study discusses the development of a decision support system (DSS) to determine the best coffee shop using the
Multi Attribute Utility Theory (MAUT) method and Rank Order Centroid (ROC) weighting. The background of this research is
based on the rapid growth of the coffee shop business, which has led to intense competition, requiring business owners to have
appropriate strategies and decision-making in choosing a strategic location, adequate facilities, and competitive pricing. The
MAUT method is applied because it can accommodate various attributes and criteria that influence decision-making, while ROC
is utilized to assign objective weights to each criterion. This study involved five alternative coffee shops, and five evaluation
criteria. The results of the calculations show that Coffee Lab achieved the highest final utility value of 0.718, thus being ranked
as the best coffee shop, followed by Coffeenatics with 0.395 in second place, Dominico with 0.233 in third place, Kallia with
0.188 in fourth place, and Kopi Tuya with 0.054 in the last position. These findings demonstrate that the application of the
MAUT method with ROC weighting can provide objective, systematic, and accurate recommendations in determining the best
alternative based on the established criteria. Therefore, this research is expected to serve as a reference for the application of DSS
in the coffee shop business sector as well as in other areas that require multi-criteria decision-making.
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1. INTRODUCTION

Nowadays, the coffee shop business is growing rapidly. A coffee shop, also commonly referred to as a café, is a
place established as a business venture focused on serving coffee. Currently, coffee shops are a popular topic of
discussion among business owners because they have become highly attractive and in demand by many people.
Typically, coffee shops sell various types of coffee and are often used as gathering places for socializing. Moreover,
coffee shops are not only seen as places to drink coffee but also function as venues for many other activities.
Owners also realize the importance of choosing high-quality coffee suppliers, as this plays a significant role in
helping them develop their businesses. If entrepreneurs make mistakes in selecting coffee suppliers, it may lead to a
decline in the quality of raw coffee materials, which in turn could reduce customer interest in visiting the coffee
shop[1].

The coffee shop business is currently growing rapidly, and competition is becoming increasingly intense.
Therefore, coffee shop owners must have the courage to compete in order to avoid failure in their business. Failures
or losses in this competitive business often stem from a lack of experience, weak decision-making skills, and poor
management of the coffee shop itself[2].

A decision support system (DSS) is a part of an interactive information system that provides information
[31[4]1[5]. This system also aims to solve problems in semi-structured and unstructured situations [6]. In this study,
the MAUT (Multi-Attribute Utility Theory) ranking method and the ROC (Rank Order Centroid) weighting method
are applied to determine the best coffee shop.

The Multi Attribute Utility Theory (MAUT) method is an approach used to support decision-making in
situations involving multiple criteria or attributes [7][8][9]. In the context of selecting the best coffee shop, MAUT
allows decision-makers to assign weights to each criterion and measure preferences for the available alternatives.
MAUT helps address the complexity of evaluating coffee shop alternatives by considering various relevant aspects.

The ROC weighting method is an effective tool for ranking alternatives based on the weights assigned to
each criterion [10]. In the implementation of ROC, internal auditor candidates are evaluated based on the centroid
values of the assigned weights [11]. The use of the ROC method in a DSS helps rank and simplify the evaluation
process of determining the best coffee shop, so that the decisions made can be more informed and objective.

The essence of this research is based on previous studies that applied the same method. In 2021, a study
conducted by Dhea Safitri et al. used the MAUT method to determine the purchase of a new car and produced the
highest preference value for alternative A3 with a score of 25, namely the Yaris E Grade M/T [12]. Another study in
2021 by Rita Novita Sari et al. applied the MAUT method for the selection of Android smartphones and resulted in
the best value on alternative Al with a score of 1, which was the Infinix Zero X Neo smartphone [13]. In 2022,
research conducted by Mesran et al. applied the MAUT method to the selection of employees who were deactivated
during the pandemic, yielding a preference value of 0.9203 for alternative Al [14]. Furthermore, in 2019, Dasril
Aldo and his team investigated the use of the MAUT method to evaluate lecturer performance, with the findings
showing that DSN-01 achieved the highest score of 0.9 [15].
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The author conducted this research to determine the best coffee shop with appropriate weights and
preferences, so that it is expected to provide optimal benefits based on the criteria that have been applied[16].

2. RESEARCH METHODOLOGY
2.1 Research Stages

The research stages are a systematic series designed to illustrate the implementation process of the study from
beginning to end. The arrangement of these stages aims to ensure that the research runs in a structured and directed
manner, as well as to facilitate the achievement of the predetermined objectives. To provide a clearer understanding
of the research stages, they are presented in Figure 1, which visually illustrates the relationships between each step,
thereby offering a comprehensive overview of the entire research process.

Start N Problem I::} Data I::) Literature I:> Application of

Analysis Collection Review MAUT Method
Research Application of MAUT Method: ROC Methad:
Report 1. Construct the Decision Matrix 1. Determine the criteria
@ 2. Calculate the Normalization Matrix 2. Determine the priority
3. Calculate the Marginal Utility Values level
Finish 4. Calculate the Final Utility Values 3. Determine the weight
values

Figure 1. Research Stages

In conducting this research, the author followed several systematic stages, each designed to ensure clarity,

accuracy, and scientific rigor. The stages are outlined as follows:

1. Problem Analysis
The research process commenced with the identification and in-depth analysis of the problem under
investigation. This stage aimed to establish a clear understanding of the research focus and to formulate a
framework that is both appropriate and relevant.

2. Data Collection
Once the research focus was determined, data were collected through observations, surveys, and other suitable
methods. The data obtained at this stage served as the foundation for subsequent analysis and evaluation.

3. Literature Review
A comprehensive literature review was conducted to gather theoretical insights and references related to decision
support systems (DSS), particularly those employing the Multi-Attribute Utility Theory (MAUT) method. This
stage ensured that the study was grounded in established theories and methodologies while expanding the
researcher’s understanding of the topic.

4. Application of MAUT and ROC
At this stage, the MAUT (Multi-Attribute Utility Theory) and ROC (Rank Order Centroid) methods were
applied to analyze the collected data. MAUT was used to evaluate and measure the utility of each decision
alternative, while ROC was employed to assign weights to the criteria, thereby enhancing the objectivity and
reliability of the evaluation process.

5. Research Reporting
The final stage involved compiling the research findings into a structured report. This report presented the
analyses, results, and conclusions in accordance with academic standards, serving as the formal outcome of the
research.

2.2 MAUT Method

Multi-Attribute Utility Theory (MAUT) is one of the multi-criteria decision-making methods used to evaluate and
select the best alternative based on a set of predetermined attributes or criteria. The initial stage involves
constructing a decision matrix (Equation 1) for each alternative according to the criteria, followed by data
normalization to allow for balanced comparison, using Equation 2 for benefit criteria and Equation 3 for cost
criteria. Subsequently, the utility value of each alternative for each criterion is calculated using Equation 4, and then
aggregated using Equation 5 (after multiplying by the corresponding criterion weights according to their level of
importance), resulting in a final preference value that reflects the quality or feasibility of each alternative. MAUT is
considered effective because it can address complex problems that involve multiple and diverse aspects, both benefit
criteria and cost criteria. The strength of MAUT lies in its ability to generate systematic, objective, and transparent
decisions, making it widely applied across various fields, including business, management, and decision support
systems for selecting the best alternative among several options[17][18][19][20].

Copyright © 2025 The Author, Page 74
This Journal is licensed under a Creative Commons Attribution 4.0 International License



Journal of Decision Support System Research
Volume 2, No 2, January 2025 Page: 73-82

ISSN 3026-006X (media online)

DOI: doi.org/10.64366/dss.v2i2.94

.o Ty rln]
Xy=|ra - m o &
lrml e Tyt Tan
(T'i]') - max(r;;)—min(r;;) (2)
=1+ <maX(Tij)—min(rij)) o
a2
.o e 1
Uij = 1.71 ®

In Equation (1), X;; represents the decision matrix, where i denotes the i-th alternative and j denotes the j-th
criterion. In Equations (2) and (3), ry; refers to the normalized value of an alternative for a given criterion, where
Equation (2) is applied for benefit criteria and Equation (3) for cost criteria. Here, X;; is the initial score of an
alternative on a specific criterion, while min X;; and max X;; indicate the minimum and maximum values of each
criterion, respectively. In Equation (4), Uij represents the utility value of the i-th alternative with respect to the j-th
criterion, reflecting the relative usefulness after normalization. Finally, in Equation (5), Ui is the overall utility score
of the i-th alternative, obtained by summing the products of Uij and the weight w; assigned to each criterion. Thus,

each variable in the MAUT equations plays a crucial role in transforming the raw data into a final preference score
that is objective and measurable[21][22].

2.3ROC Method

Rank Order Centroid (ROC) is a simple and efficient method for determining the weight of criteria based on their
level of importance. This method is used to assign weights to each criterion by considering their priority order, so
that criteria deemed more important receive greater weights compared to others. The advantage of ROC lies in its
ease of application, as it only requires the ranking order of criteria without the need for more complex pairwise
comparisons such as those used in the Analytic Hierarchy Process (AHP) [23][24]. The level of importance of
criteria in the ROC method can be illustrated using equation (6), while the weight value for each criterion Wy, is
calculated using equation (7) as follows[25][26]:

C1>C2>C3>C, (6)

W= 230, () )

In equation (6), C1 represents the criterion with the highest level of importance, while C,, denotes the
criterion with the lowest importance. Furthermore, the weight of each criterion is calculated using equation (7). In
this equation, W represents the weight value assigned to each criterion, m indicates the total number of criteria used
in the study, and i refers to the rank position of the i-th criterion. Thus, the higher the rank of a criterion based on
equation (6), the greater the weight value W obtained through the calculation in equation (7)[27][28][8].

2.4 Coffeeshop

Coffee shops are currently one of the most talked-about business opportunities, attracting the attention of many
aspiring entrepreneurs. This growing popularity has led to an increasing number of coffee shop businesses, which in
turn has intensified market competition. Therefore, each coffee shop owner must strive to provide the best possible
service to retain their customers and avoid failure in the midst of such competitive rivalry[29][30][31][32].

3. RESULTS AND DISCUSSION

This section presents the findings obtained from the application of the Multi-Attribute Utility Theory (MAUT)
method in the decision-making process for determining the best coffee shop. The MAUT method was selected as it
provides a systematic solution for evaluating multiple alternatives based on predefined criteria. Through this
approach, each coffee shop alternative is assessed quantitatively, resulting in an objective ranking. Thus, the
analysis not only identifies the best coffee shop according to the calculations but also offers a comprehensive
overview of the strengths and weaknesses of each alternative.
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3.1 Alternative Data

In the decision-making process using the MAUT method, the initial step is to determine the alternatives to be
evaluated. These alternatives represent the coffee shop options that serve as the focus of the study. Identifying the
alternatives is crucial, as they form the foundation for subsequent assessments based on the predefined criteria. The
coffee shop alternatives considered in this research are presented in Table 1 below:

Table 1. Alternative Data

Alternative Location Name
Ay Coffeenatics
A, Coffee Lab
Ay Dominico
Ay Kallia
As Kopi Tuya

As shown in Table 1, there are five coffee shop alternatives that form the focus of the analysis, namely
Coffeenatics (A1), Coffee Lab (A2), Dominico (As), Kallia (A4), and Kopi Tuya (As). These alternatives will be
further analyzed using the MAUT method to determine the best coffee shop based on the established evaluation
criteria.

3.2 Criteria Data

In determining the best coffee shop, several criteria are required as the basis for evaluating each alternative. These
criteria serve as benchmarks for assessing both the strengths and weaknesses of the coffee shops. The criteria used
in this study include facilities, strategic location, crowd level, price, and rental cost. A detailed description of these
criteria is presented in Table 2 below.

Table 2. Criteria Data

Criteria Description Type
C1 Facilities Benefit
C2 Strategic Benefit
C3 Crowd Level Benefit
C4 Price Cost
C5 Rental Cost Cost

As shown in Table 2, the criteria categorized as benefit include facilities (C1), strategic location (C2), and
crowd level (C3), since higher values for these attributes indicate better performance. Meanwhile, the criteria
classified as cost consist of price (C4) and rental cost (C5), where lower values are considered more advantageous in
the decision-making process. This classification ensures that each criterion is appropriately addressed in the MAUT
calculation, leading to more accurate and objective evaluation results.

3.3 Application of the ROC Method

In selecting a strategic location for a millennial coffee shop, several criteria must be assigned weights during the
calculation process. The ROC method is applied to provide the necessary weighting in the ranking of alternative
values. The derivation of the weight values using equation (7) in the ROC method can be clearly observed in the
calculations presented below:

14o+i424 2
Wl —_"2'3"4 5_0’42
5
(R S
Wz - 2 3 4 5_0’25
5
1.1 1
0+0+7+-+=
w, = 2250 — g 15
5
0-+0+0+3+¢
w, = 2% _ 0,09
5
1
0-+0+0+0+3
W, = 05 0,04

5

Thus, the weight for C; is 0.42, C, is 0.25, C5 is 0.15, C, is 0.09, and Cs is 0.04. The decision-making process
begins by establishing the importance (weight) of each criterion and its type. The defined weights and criteria
characteristics are presented in Table 3 below.
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Table 3. Weight Values & Criteria

Criteria Description Weight Type
Ci Facilities 0.42 Benefit
C: Strategic 0.25 Benefit
GCs Crowd Level 0.15 Benefit
Cs Price 0.09 Cost
Cs Rental Cost 0.04 Cost

As shown in Table 3, the "Facilities" criterion (Ci) carries the highest weight (0.42), indicating it is the most
critical factor in this decision. All criteria are categorized as either "Benefit" (where a higher value is better) or
"Cost" (where a lower value is better). The raw data for each alternative across these criteria is then collected, as
displayed in Table 4.

Table 4. Alternative Data and Criteria

Alternatif ~ C, (Facilities) =~ Cz (Strategic)  Cs (Crowd Level) Ca(Price) Cs(Rental Cost/Year)
Ar Complete Quite Strategic ~ Very Crowded 150.000 8.000.000
Az Very Complete  Very Strategic Crowded 250.000 14.000.000
As Complete Strategic Quite Crowded 240.000 11.000.000
As Quite Complete  Quite Strategic Crowded 130.000 12.000.000
As Incomplete Not Strategic Not Crowded 170.000 9.000.000

Table 4 reveals that the data for criteria Ci, Cz, and Cs are in linguistic form (e.g., " Complete," "' Strategic ").
To enable numerical calculation, these qualitative ratings must be converted into quantitative scores. The conversion
scale used for this normalization is defined in Table 5.

Table 5. Weight Values for Linguistic Criteria
Weight

Criteria Description
Very Complete
Complete
Quite Complete
Incomplete
Very Strategic
Strategic
Less Strategic
Not Strategic
Very Crowded
Crowded
Quite Crowded
Not Crowded

Facilities (Ch)

Strategic (Cz)

Crowd Level(Cs)

P NWRAEFPNMNWOWDREFEPNWS

By applying the conversion rules from Table 5, all linguistic data in Table 4 are transformed into numerical
values. The results of this conversion, which produce a fully quantitative dataset ready for the next stage of analysis,
are presented in Table 6.

Table 6. Data Rating After Weight Conversion

Alternative C; C, GC; C, Cs
Ay 3 2 4 150000 8000000
A, 4 4 3 250000 14000000
A, 3 3 2 240000 11000000
A, 2 2 3 130000 12000000
Ac 1 1 1 170000 9000000

The dataset in Table 6 is now entirely numerical, with criteria Ci, Cz, and Cs converted into a 1-4 scale based
on their linguistic descriptions. This unified numerical format is crucial for the subsequent steps of normalization
and calculation in the decision-making method.

3.4 Application of the Multi-Attribute Utility Theory (MAUT) Method

The first step in applying the MAUT method is to prepare a decision matrix containing the numerical data of each
alternative across all criteria. This matrix, presented in a rectangular form, serves as the foundation for all
subsequent calculations. The data used in this matrix is taken directly from Table 6 (Data Rating After Weight
Conversion), which has undergone the process of converting linguistic data into numerical data. Mathematically, the
decision matrix X;; can be represented as follows:
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2 4 15000
4 3 25000
3 2 24000
2 3 13000
1 1 17000
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12000000J
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Since the criteria have different types and units (there are benefit and cost criteria, as well as scales of 1-4

and Rupiah), normalization is required to standardize their scales to a range of 0 to 1. This process uses Formula (2)
for Benefit criteria and Formula (3) for Cost criteria.
1. Formula (1) for Benefit Criteria (Ci, Cz, Cs)

*
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*
1
*
731
*
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*
T51
*
T12
*
T22
*
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*
Ta2
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*
T3
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*
T33
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.
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-1y
4—-1

1 -066
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1
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21 - 0.33
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21033
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2. Formula (2) for Cost Criteria (Ca, Cs)

13000-15000

.

r, =1+ = 0.84

14 25000—13000

. 13000-25000

T, =1+ —————— =
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Based on the normalization calculations performed for all cells, a normalized matrix is obtained, the results
of which are summarized in full in Table 7 below.

Table 7. Normalized Matrix Results

Alternative C: C, Cs C, Cs

Ay 066 033 1 084 1
A, 1 1 066 0 0
Ag 0.66 0.66 0.33 0.09 05
Ay 033 033 066 1 034
As 0 0 0 067 084

Table 7 shows that all criterion values are now on a uniform scale, between 0 and 1, where values closer to 1
are better for all criteria after normalization. The normalized values are then converted into utility (satisfaction)
values using an exponential utility function. This function is capable of handling non-linear preferences for a value.
This calculation uses Formula (4). The divisor 1.71 (which is e—1) ensures the final utility value remains within an

appropriate range.
1. Calculation for Ci on A,

Uy, = 76(0'16.67)12‘1 =0.32
U = =1
Usy = % =0.32
U = 0= 007
Us, = % =0

2. Calculation for C, on A,

2
2(033)%_4

Uy, = S——=1007
e = =1

Us, = —e(ofjf'l =0.32
Uy = 76(0‘13‘37):‘1 =0.07

3. Calculation for C; on A,

= =
Uys = —E(ijf‘l =0.32
Uss = 79(0'13_37)12‘1 =0.07
Ups = —E(ijf‘l =0.32
Uy = S5 =0

4. Calculation for C,on A,
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5. Calculation for C5; on A,

s = it =

Uz = S22 =0

Uss = 7‘3(05;21‘1 =0.17
Uys = 76(0'13:12‘1 =0.07
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From the comprehensive series of marginal utility calculations, the final value for each alternative on each
criterion is obtained. The results of these calculations are presented concisely in Table 8.

Table 8. Final Marginal Utility Results
Alternative C; C, Cs C, Cs

Ay 032 007 1 05 1
A, 1 1 032 0 0
Ag 032 032 0.07 0.01 0.17
Ay 0.07 0.07 032 1 0.07
As 0 0 0 033 0.60

Table 8 represents the level of satisfaction (utility) of each alternative for each individual criterion before
aggregation. The final stage is to calculate the final utility value (Ui) for each alternative by aggregating all marginal
utility values. Aggregation is done by summing the products of the marginal utility values (Uij) and the criterion
weights (wj) previously established in Table 3. This calculation uses Formula (5):

U, = (0.42  0.32) + (0.25 * 0.07) + (0.15 * 1) + (0.09 * 0.59) + (0.04 = 1) = 0.395

U, = (0.42 % 1) + (0.25 * 1) + (0.15 * 0.32) + (0.09 * 0) + (0.04  0) = 0.718

Us = (0.42 % 0.32) + (0.25  0.32) + (0.15 * 0.07) + (0.09 * 0.01) + (0.04  0.17) = 0.233
U, = (0.42 * 0.07) + (0.25 * 0.07) + (0.15 * 0.32) + (0.09 * 1) + (0.04 * 0.07) = 0.188
Ug = (0.42 * 0) + (0.25 * 0) + (0.15 * 0) + (0.09 * 0.33) + (0.04 * 0.60) = 0.054

The final utility value (UiUi) is the basis for decision-making. The alternative with the highest Ui value is
considered the best alternative. The complete results of the final utility calculation and ranking are presented
in Table 9.

Table 9. Alternative Ranking

Alternative  Coffeeshop Name Alternative
A Coffeenatics 0.395 2
A, Coffee Lab 0.718 1
Az Dominico 0.233 3
A, Kallia 0.188 4
As Kopi Tuya 0.054 5

Table 9 shows the final ranking of all coffeeshop alternatives based on the resulting utility values. From this
table, "Coffee Lab" (Az) ranks first with a final utility value of 0.718. It is followed by "Coffeenatics" (A:) with a
value of 0.395, placing second. Next, "Dominico" (As) is in third place with a value of 0.233, "Kallia" (A4) is in
fourth place with a value of 0.188, and "Kopi Tuya" (As) occupies fifth place with a value of 0.054. Thus, based on
the application of the MAUT method, Coffee Lab is the recommended best alternative.
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4. CONCLUSION

Based on the results of the research conducted, it can be concluded that the application of the Multi Attribute Utility
Theory (MAUT) method with Rank Order Centroid (ROC) weighting has proven effective in supporting the
decision-making process for determining the best coffee shop based on several relevant criteria. Through weight
determination using ROC, each criterion such as facilities, strategic location, crowd density, price, and rental cost
can be assigned proportional values according to its level of importance. Furthermore, the application of MAUT
allows for normalization, marginal utility calculation, and the acquisition of final utility values that objectively
produce the ranking of coffee shop alternatives. The results of the study show that Coffee Lab ranked first with the
highest utility value of 0.718, indicating that this coffee shop is able to meet most of the prioritized criteria. These
findings not only provide practical recommendations for business owners or prospective coffee shop entrepreneurs
in selecting the right location, but also demonstrate that a decision support system based on MAUT and ROC can
serve as a reliable solution for handling multi-criteria decision-making problems in competitive business sectors.
Thus, this research is expected to contribute theoretically to the development of DSS methodologies as well as
provide practical benefits for coffee shop entrepreneurs to enhance the competitiveness of their businesses
sustainably.
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