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Determining the optimal facility location presents a complex challenge that
has received substantial scholarly attention in recent decades. Researchers
have applied a range of techniques to address this issue across diverse facility
location scenarios. Multiple-criteria decision-making (MCDM) has emerged
as a key approach for evaluating and selecting optimal alternatives. This
review examines the application of MCDM methods in facility location
selection. A total of 54 articles were identified through online journal
database searches and categorized by author, publication year, addressed
problem, applied methods, and application area. The findings indicate that
facility location selection is well-suited to MCDM approaches. The most
frequently utilized methods include the Analytic Hierarchy Process (AHP),
Technique for Order Preference by Similarity to Ideal Solution (TOPSIS),
Fuzzy AHP, Preference Ranking Organization Method for Enrichment of
Evaluations (PROMETHEE), and Weighted Aggregated Sum Product
Assessment (WASPAS). Furthermore, the integration of Geographic

Information Systems (GIS) with MCDM methods is prevalent in facility site
selection.
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1. Introduction

The central question this paper addresses is: How can multiple-criteria decision-making (MCDM)
methods be optimized for selecting facility locations across various industries? Optimal facility location
selection remains a central challenge in operations research. This problem involves determining the
placement of a new facility to optimize factors such as costs, profits, travel distance, service quality, waiting
time, coverage, and market share (Farahani et al., 2010; Rai, 2026). Suitable locations are broadly applicable
across industries, including logistics, manufacturing, energy, retail, waste management, wind and solar farms,
logistics centers, manufacturing plants, shopping centers, and landfills.

Prior research has used a variety of techniques to address challenges in facility location selection.
Multiple-criteria decision-making (MCDM) serves as a comprehensive tool for evaluating and selecting
optimal alternatives (Ullah et al., 2026). The purpose of this article is to review the application of MCDM
techniques and approaches in the field of facility location selection. An additional objective is to demonstrate
problem-solving using different MCDM methods under conditions of uncertainty by integrating various
engineering disciplines (Basuri et al., 2026; Fujita et al., 2026). However, a noticeable gap in the current
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body of knowledge is the lack of a clear understanding of how MCDM methods can be tailored to
accommodate industry-specific requirements. This gap raises the following specific question: How can
MCDM applications be refined to better address the specialized needs of diverse industries in facility
location selection? Addressing this question is crucial for advancing the practical application of MCDM
techniques.

2. Methodology

This study reviews the literature on the use of MCDM methods in facility location selection. Articles
were identified through searches in online journal databases, specifically Google Scholar and the Google
search engine. The searches employed keywords such as MCDM, location selection, and site selection.
Additional search combinations included: MCDM + location + selection, MCDM + site + selection, MCDM
+ location + selection, MCDM + facility, and MCDM + construction. Articles considered for inclusion were
those published between 2010 and 2023. We applied time filters to ensure we selected up-to-date research,
focusing on studies from the last decade. Articles that did not address the application of MCDM in facility
location selection or were not peer-reviewed were excluded. This rigorous filtering process ensures that only
the most relevant and high-quality studies are included in this review.

Fifty-four articles were found by searching online journal databases. They were classified by author(s)
and year, applied methods, and application area and scope.

3. Results and Discussion

Figure 1 illustrates the distribution of papers by year of publication. The number of papers published on
this topic fluctuates annually, with no discernible trend.

Among the most prominent authors (Figure 2) in the field of facility location selection are Dragan
Pamucar, who, as author and co-author, was represented in 9 papers (Badi et al., 2021; Biswas & Pamucar,
2020; Bozani¢ et al., 2016; Gigovi¢ et al., 2017; Pamucar et al., 2017; Pamucar et al. 2018; Pamucar &
Bozani¢, 2019; Stevié et al., 2018; Yazdani et al., 2020) and Edmundas Kazimieras Zavadskas with four
papers (Turskis & Zavadskas, 2010; Stevi¢ et al., 2018; Zolfani et al., 2013; Turskis et al., 2015). Then
follow Darko Bozani¢ (Bozani¢ et al., 2016; Gigovi¢ et al., 2017; Pamucar & Bozani¢, 2019), Sarfaraz
Hashemkhani Zolfani (Zolfani et al., 2013; Petrovi¢ et al., 2023; Torkayesh et al., 2021), and Ljubomir
Gigovi¢ (Badi et al., 2021; Gigovi¢ et al., 2017; Pamucar et al., 2017) with three papers each.
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Figure 1. Distribution of all papers by year of publication.
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Figure 2. The most prominent authors in the field of facility location selection.

The most critical area of application of the MCDM method (Figure 3) is in the field of Energy, with 18
papers (Al Garni & Awasthi, 2017; Badi et al., 2021; Diaz-Cuevas et al., 2018; Geng et al., 2021; Gigovi¢ et
al., 2017; Guler & Yomralioglu, 2020; Guo & Zhao, 2015; Hasanzadeh et al., 2013; loannou et al., 2018;
Jozaghi et al., 2018; Kaya et al., 2020; Latinopoulos & Kechagia, 2015; Pamucar et al., 2017; Sanchez-
Lozano et al., 2016; Uyan, 2013;Wang et al., 2018; Wang et al., 2022; Xuan et al., 2022). In this application
area, most problems concern selecting the most suitable site for wind and solar farms.

Ten papers concern logistics and the selection of the most desirable logistics centre location (El-Araby et
al., 2022; Kuo, 2011; Mihajlovi¢ et al., 2019; Pamucar et al., 2018; Pamucéar & Bozanié¢, 2019; Rao et al.,
2015; Turskis & Zavadskas, 2010; Yazdani et al., 2020; Zak & Weglinski, 2014; Zecevi¢ et al., 2017). Waste
management and selecting the most appropriate landfill site are well-addressed problems with eight papers
(De Feo & De Gisi, 2010; Liu et al., 2014; Makan et al., 2012; Kharat et al., 2016; Sener et al., 2010;
Petrovi¢ et al., 2023; Torkayesh et al., 2021; Alkaradaghi et al., 2019). In addition, five papers were written
on retail and shopping centres (Erdin & Akbas, 2019; Oniit et al., 2010; Roig-Tierno et al., 2013; Turskis et
al., 2015; Zolfani et al., 2013) and four papers concerning the location of manufacturing plants (Athawale et
al., 2012; Mousavi et al., 2013; Ray et al., 2015; Ulutas & Karakus, 2021). Additionally, the location
selection for hotel construction, infrastructure, casinos, higher education institutions, the military, corporate
relocation, and housing is analyzed (Biswas & Pamucar, 2020; Bozani¢ et al., 2016; Haddad et al., 2019;
Ishizaka et al., 2013; Marovi¢ & Hanak, 2017; Mohajeri & Amin, 2010; Popovic et al., 2019; Stevi¢ et al.,
2018; Ulucan, 2021).
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Figure 3. Distribution of all papers by application area.

The most preferred MCDM methods for facility location selection are shown in Figure 4. These
techniques can be grouped into conceptual families based on their underlying logic, providing an easy
classification for understanding and application. Pairwise comparison methods, such as the Analytic
Hierarchy Process (AHP) and Analytic Network Process (ANP), are widely used. Outranking methods, such
as the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS), Preference Ranking
Organization Method for Enrichment of evaluations (PROMETHEE), and VIsekriterijumska optimizacija i
KOmpromisno ReSenje (VIKOR), are useful in scenarios that require complex evaluations. Other notable
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methods include Fuzzy AHP, Fuzzy TOPSIS, and Geographic Information Systems (GIS) integration, which
enhance decision-making with additional layers. Additionally, the Weighted Aggregated Sum Product
Assessment (WASPAS), Decision Making Trial and Evaluation Laboratory (DEMATEL), Stepwise Weight
Assessment Ratio Analysis (SWARA), Best-Worst Method (BWM), and Full Consistency Method
(FUCOM) are employed for specific problem-solving approaches. This categorization reduces cognitive load
and helps readers navigate the available methods efficiently.

AHP is the most common MCDM method and was used in 25 out of 54 papers (Al Garni & Awasthi,
2017; Bozani¢ et al., 2016; De Feo & De Gisi, 2010; Diaz-Cuevas et al., 2018; Guler & Yomralioglu, 2020;
Haddad et al., 2019; Ioannou et al., 2018; Jozaghi et al., 2018; Kaya et al., 2020; Kharat et al., 2016;
Latinopoulos & Kechagia, 2015; Makan et al., 2012; Marovi¢ & Hanak, 2017; Mihajlovi¢ et al., 2019;
Mohajeri & Amin, 2010; Mousavi et al., 2013; Oniit et al., 2010; Petrovié et al., 2023; Roig-Tierno et al.,
2013; Sanchez-Lozano et al., 2016; Sener et al., 2010; Turskis et al., 2015; Uyan, 2013; Wang et al., 2018;
Wang et al., 2022).

TOPSIS is the second most represented MCDM method with 13 papers (El-Araby et al., 2022; Erdin &
Akbasg, 2019; Guo & Zhao, 2015; Ishizaka et al., 2013; Jozaghi et al., 2018; Kharat et al., 2016; Kuo, 2011;
Oniit et al., 2010; Rao et al., 2015; Ray et al., 2015; Sanchez-Lozano et al., 2016; Ulucan, 2021; Wang et al.,
2018), followed by Fuzzy AHP with 9 (Bozani¢ et al., 2016; Guler & Yomralioglu, 2020; Ioannou et al.,
2018; Kharat et al., 2016; Oniit et al., 2010; Petrovié et al., 2023; Sanchez-Lozano et al., 2016; Turskis et al.,
2015; Wang et al., 2018). The selected literature used PROMETHEE (Athawale et al., 2012; Haddad et al.,
2019; Ishizaka et al., 2013; Kaya et al., 2020; Makan et al., 2012; Marovi¢ & Hanak, 2017; Mousavi et al.,
2013) and WASPAS (Mihajlovi¢ et al., 2019; Petrovi¢ et al., 2023; Stevi¢ et al., 2018; Turskis et al., 2015;
Wang et al., 2022; Xuan et al., 2022; Zolfani et al., 2013) seven times.
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Figure 4. Most preferred methods implemented in literature.

In addition, the integrated application of Geographic Information Systems (GIS) with MCDM methods is
widespread for facility site selection (Al Garni & Awasthi, 2017; Alkaradaghi et al., 2019; Badi et al., 2021;
Diaz-Cuevas et al.,, 2018; Erdin & Akbas, 2019; Geng et al., 2021; Gigovi¢ et al., 2017; Guler &
Yomralioglu, 2020; Ioannou et al., 2018; Jozaghi et al., 2018; Kaya et al., 2020; Latinopoulos & Kechagia,
2015; Pamucar et al., 2017; Roig-Tierno et al., 2013; Sanchez-Lozano et al., 2016; Sener et al., 2010;
Torkayesh et al., 2021; Ulutags & Karakus, 2021; Uyan, 2013). This synergy enhances decision quality by
providing spatial analysis capabilities, which add a critical layer of geographic accuracy to the decision-
making process. For instance, GIS can visually represent the spatial distribution of factors such as proximity
to main roads or environmental impacts, which pure MCDM might overlook. Consequently, it allows
stakeholders to gain clearer insights into potential site implications, making the pairing not just common but
invaluable for enriched decision-making in facility location selection.
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4. Conclusion

A review of articles published between 2010 and 2023 on the application of MCDM techniques for
facility location selection leads to the following conclusions:

e The most frequently researched topics include site selection for wind and solar farms, logistics
centers, manufacturing plants, shopping centers, and landfills.

e AHP, GIS, TOPSIS, Fuzzy AHP, PROMETHEE, and WASPAS are the primary methods
employed to address facility location selection problems. Future research should examine the
potential of integrating machine learning algorithms and big data analytics into facility location
analysis, as these technologies promise greater precision and adaptability in decision-making.
Moreover, incorporating real-time data from IoT (Internet of Things) devices could further
enhance contextual awareness, providing dynamic updates and more responsive solutions. Such
advancements could open a new frontier in MCDM applications, encouraging scholars to
develop methodologies that can effectively handle more complex and varied data inputs.
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