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Abstract: The textile industry plays a vital role in the global economy and faces increasing pressures
related to sustainability and efficiency. Given the industry's significant environmental impact and
the need for improved operational strategies, our review addresses the critical intersection of
decision-making methodologies and sustainable practices. Specifically, This review aims to explore
the applications of Multi-Criteria Decision-Making (MCDM) techniques within the textile supply
chain to enhance operational performance and decision-making processes. Utilizing a systematic
literature review method, we analyzed articles from Scopus, Web of Science, and Google Scholar,
focusing on those that address MCDM applications in the textile supply chain. The findings reveal
a strong emphasis on supplier selection and evaluation as determinants of competitive advantage,
with significant trends toward integrating fuzzy set theory and advanced MCDM methodologies to
address uncertainties. Additionally, Sustainability emerges as a core theme, emphasizing the
necessity for firms to incorporate green practices into decision frameworks. The insights suggest
that by adopting innovative analytical techniques, organizations can improve supplier relationships
and operational efficiency.

Keywords: textile industry; multi criteria decision-making; supply chain; sustainability

1. Introduction

The textile industry has been crucial in shaping human civilization throughout history, serving
as a key sector for countries worldwide to boost their economies. It remains a dominant player in the
global market, characterized by an intricate manufacturing chain and diverse structure [1]. However,
adopting a globalization strategy in this industry nearly had disastrous consequences. It resulted in
the closure of numerous manufacturers, a significant reduction in the workforce, and a drastic
lowering of production costs [2]. Supply chain management is essential to every industry, and
adherence to environmental and sustainable standards is crucial for development. A sustainable
supply chain incorporates social, environmental, and human considerations in product
manufacturing and marketing, covering all stages from sourcing raw materials to the sale and
transportation of finished products [3]. The supply chain is the foundation of the dynamic textiles
industry, managing the movement of materials, data, and funds from the raw material stage to the
finished product delivered to the customer [4]. The textile supply chain involves complex decision-
making processes at both tactical and operational levels. Integrating seasonal forecasting with
inventory management techniques can minimize waste and strengthen supply chains [5]. An
effective supply chain provides numerous advantages to businesses, including cost efficiencies and
competitive product pricing. The primary goal of the supplier selection process is to minimize
purchasing risks, optimize the overall value for the buyer, and foster close, enduring relationships
between buyers and suppliers. Consequently, selecting the appropriate supplier is critical in
determining an organization's success or failure [6,7]. Therefore, the careful selection of suitable
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decision-making criteria, along with the appropriate decision-making technique is essential in
pinpointing the ideal supplier. A well-organized and systematic decision-making process is vital for
ensuring the alignment and attainment of the purchasing organization's corporate and business
strategy [8]. The decision-making process plays a crucial role in modern organizations and industries
as it directly impacts the overall success or failure of the entity. Understanding the factors influencing
decision-making is important for organizational effectiveness, especially in uncertain environments
[9]. Multiple Criteria Decision-Making (MCDM) techniques provide a structured approach for
addressing decision challenges that encompass multiple goals, a range of criteria, and differing
preferences [10]. Several MCDM techniques have been introduced, each varying in their theoretical
approach, input requirements, and resulting outcomes [11]. For instance, Behzadian et al. conducted
a comprehensive literature review in 2012 to analyze and understand the current and developing
issues related to the implementation of the TOPSIS methodology [12]. In 2021, Khan et al. conducted
a meta-analysis that systematically explored sustainable supply chain management (SSCM) literature
from 2004 to 2019, categorizing research into drivers, barriers, MCDM techniques, and research
methods. It identified emerging trends and gaps, highlighting the dominance of firm-level studies
and the extensive use of MCDM techniques in SSCM research [13]. Some studies highlight other
methods and techniques used in the textile and apparel industry. For example, Guo et al. provided a
comprehensive overview of artificial intelligence (Al) applications within the apparel industry. They
conducted a systematic review of existing literature, focusing on various research issues and
methodologies driven by Al Their research issues align with operational facets of the industry:
apparel design, manufacturing, retailing, and supply chain management [14]. Dal Forno et al.
performed a systematic review of the progress of Industry 4.0 within the textile and apparel sector.
Their study aimed to highlight various concepts and examples from the literature regarding the
implementation of key principles and technologies such as IoT, cloud computing, Big Data,
autonomous robots, 3D printing, augmented reality, virtual prototyping, horizontal and vertical
system integration, and cybersecurity [15]. In another research, Arora and Majumdar (2022)
presented bibliometric, network, and content analysis on research articles in the field of machine
learning and soft computing applications within the textile and clothing supply chain. The study
examined publications from 2000 to 2020 to gain insights into the present state and identify potential
research areas for the future [16]. Despite these contributions, there is a lack of comprehensive
reviews specifically addressing the applications of MCDM techniques in the textile supply chain.

Therefore, recognizing the various applications of MCDM techniques in the textile industry is
important due to their ability to enhance decision-making processes, improve operational efficiency,
and ensure sustainability throughout the supply chain. This study aims to explore several critical
aspects of the supply chain in the textile sector. Specifically, it will address the following research
questions:

1.  What are the fundamental aspects that underline the significance of the textile industry?

2. What are the key components and functionalities of the supply chain within this sector, and why
is it imperative to analyze and understand them?

3. How are decision-making methods applied within the supply chain of textiles, and what are
their implications for operational efficiency and strategic planning?

4.  How can the management and design of the supply chain be categorized based on decision-
making methodologies?

5. What trajectories and considerations should be taken into account for advancing decision-
making processes within the supply chain, and what potential avenues exist for future research
and development in this domain?

By addressing these questions, this research seeks to provide a comprehensive understanding
of the supply chain complexities, enhance decision-making processes, and offer insights into future
advancements in the textile industry.

The rest of this paper is formed as follows: Section 2 outlines the methodology employed in
conducting the systematic literature review, Section 3 presents the findings related to the research
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questions, Section 4 discusses the implications of these findings, and Section 5 concludes the paper
with recommendations for future research and practice in the textile supply chain.

2. Methodology

Conducting a literature review is a crucial aspect of every research. It enables the researcher to
navigate and evaluate the relevant academic landscape to formulate a research question that
contributes to advancing the existing knowledge base [17]. A systematic literature review (SLR) is a
comprehensive and structured method of analyzing and integrating current research on a specific
topic or research question, showing great potential for examining past literature [18]. This research
follows the SLR method to answer the research questions concerning the applications of MCDM
methods in the textile industry. The SLR process begins with the formulation of specific research
questions designed to achieve the study's objectives. This study aims to highlight the significance of
the textile industry, delineate key components and operations within its supply chain, explore the
application and effects of various decision-making methods, categorize supply chain management
based on these methodologies, and identify potential directions for future research. To this end, a
detailed protocol was established, specifying comprehensive search strategies, inclusion and
exclusion criteria, data extraction methodologies, and protocols for quality assessment and data
synthesis. A thorough search was conducted across multiple academic databases, including Scopus,
Web of Science, and Google Scholar, using a combination of targeted keywords and logical operators
to retrieve relevant articles. The screening process involved a two-step approach: initially evaluating
the titles and abstracts of the search results, followed by a full-text analysis. To guarantee study
credibility, a quality assessment was done. It evaluated methodological soundness, research design,
data analysis, and findings relevance. Studies meeting the quality threshold were included. Data
synthesis involved qualitative and quantitative analysis by grouping studies into themes. Thematic
analysis categorized studies by MCDM techniques' impact on supply chain components. This
identification highlighted patterns, commonalities, and differences in MCDM techniques across the
textile supply chain. Figure 1 provides a visual representation of the detailed protocol.
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Figure 1. Research methodology based on SLR.

In this review, a collection of published papers on three well-known databases — Google Scholar,
Scopus, and Web of Science — was used to capture a wide range of literature. The search strings were
crafted by selecting keywords commonly found in the literature and relevant to the review topic. A
gradual refinement approach was adopted, starting from broad keywords and gradually moving
towards more specific phrases, as described below:

e Scopus: TITLE-ABS-KEY ( ( "MCDM" OR ‘"multiple criteria decision making" OR
"multiple criteria decision-making” ) AND ( "textile*' ) AND ( "supply-chain” OR
"supply chain" ) ) AND ( LIMIT-TO ( DOCTYPE, "ar" ) ) AND ( LIMIT-TO (
LANGUAGE, "English"))

e  WoS: ("MCDM" OR "multiple criteria decision making" OR "multiple criteria decision-making")
AND ("textile*") AND ("supply-chain" OR "supply chain") (Topic) and Article or Proceeding
Paper (Document Types) and English (Languages)

The inclusion criteria for this review encompass journal articles published in English that
specifically explore the application of MCDM methods in the textile supply chain, with no restriction
on publication year. On the contrary, exclusion criteria involve conference papers and book chapters,
as well as studies that do not address the application of MCDM in the textile supply chain or
duplicated studies among databases. These criteria were implemented to ensure the selection of high-
quality, relevant studies that directly contribute to the analysis of MCDM techniques in the textile
supply chain. Figure 2 illustrates the literature review process.

Inclusion Exclusion
£ Identified papers
g h h datab Removed
e t roug atabase duplicates (n=17)
2 search (n=45)
=)
£
s Screened papers Not Q1 o 02 (x=4)
3 (n=28)
z Full-text articles dl’;pers which
= idn’t mention
E" .a.SS?S.SCd for textile specifically
= eligibility (n=24) (0=2)
g Included papers
& (n=22)

Figure 2. Literature review process.
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In this section, we delve into the purpose of RQs, which is to explore the fundamental
significance of the textile industry. We analyze key components and functionalities of the supply
chain, examine decision-making methods and their implications for operational efficiency, and
categorize supply chain management approaches based on these methodologies. Each finding aims
to provide insights that enhance understanding and inform future advancements within the textile

sector.
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3.1. Fundamental Importance of the Textile Industry

The textile industry is a vital component of the global economy, influencing various sectors and
providing millions of jobs worldwide. It serves as one of the largest manufacturing industries, with
significant implications for economic development, trade, and environmental sustainability. As
consumer demands shift and sustainability becomes increasingly important, understanding the
fundamental aspects that underpin the significance of the textile industry is crucial for stakeholders
aiming to foster innovation and sustainable practices.

RQ1. What are the fundamental aspects that underline the significance of the textile industry?

This research question was chosen due to the textile industry's critical role in global economies
and its environmental implications. By delving into the literature on this topic, we seek to uncover
the key themes that not only affirm the industry's importance but also highlight areas for
improvement and innovation. Understanding these fundamental aspects is essential, as it can guide
stakeholders in making informed decisions that enhance sustainability, efficiency, and overall
competitive advantage in the textile sector.

Based on the literature review, several fundamental aspects underline the significance of the
textile industry. A recurring theme across multiple papers is the critical role of supplier selection and
evaluation in enhancing competitive advantage and supply chain efficiency. For instance, Guneri et
al. (2009) emphasize the importance of selecting optimal suppliers for achieving competitive
advantage, while Burney and Ali (2019) and Ali et al. (2020) focus on enhancing procurement
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processes through effective supplier evaluation. Many studies underscore the significance of
sustainability within the textile industry, with Raut et al. (2019) and Ulutas et al. (2022) discussing
the need to overcome barriers to sustainable development and minimize environmental impacts.
Papers by Yang and Wang (2020) and Celik et al. (2021) highlight the importance of green innovation
and compliance with environmental standards as critical factors for maintaining competitiveness.
Optimizing supply chain performance is a fundamental aspect noted in the literature, as emphasized
by Chithambaranathan et al. (2015) and Wang et al. (2022), directly impacting production
effectiveness and operational consistency. The ability to adapt to changing market conditions is also
highlighted as essential for maintaining competitiveness, with Wang et al. (2020) and Caristi et al.
(2022) noting that effective supplier evaluation and selection enable firms to meet customer demands
and respond to global market evolution. Additionally, Bait et al. (2022) discuss the importance of
optimal foreign location selection, enhancing competitiveness in the textile and clothing sector by
strategically positioning production facilities. The impact of external factors, such as the COVID-19
pandemic, is addressed by Kao (2022), emphasizing the need for stable supplier relationships to
navigate challenges and maintain supply chain reliability, which is critical for profitability and
competitiveness. Finally, the integration of innovative approaches, such as fuzzy decision-making
models for supplier selection (Ecer and Torkayesh, 2024), highlights the significance of technology in
enhancing operational practices and improving decision-making processes within the textile
industry. Collectively, these aspects contribute to the industry's resilience and ability to meet both
market demands and sustainability goals.

Figure 3 presents a word cloud that encapsulates the key themes and concepts prevalent in the
study of the textile supply chain. The varying sizes of the words indicate their relative importance
and frequency within the research context, with larger words signifying greater significance. The
prominence of terms like "Supplier Selection" and "Sustainable" suggests a strong emphasis on
choosing the right suppliers and adopting sustainable practices. Additionally, the frequent
appearance of words such as "Fuzzy" and "MCDM" indicates the use of advanced decision-making
methodologies in the reviewed literature.
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Figure 3. Word cloud of fundamental aspects.

3.2. Key Components of the Textile Supply Chain

Investigating the key components of the textile supply chain is essential for understanding how
various elements interact to drive efficiency, sustainability, and innovation within the industry. By
identifying and analyzing these components, organizations can optimize their operations, reduce
costs, and enhance their competitive edge. Additionally, a thorough understanding of the supply


https://doi.org/10.20944/preprints202409.0599.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 September 2024 d0i:10.20944/preprints202409.0599.v1

19

chain's key components helps in addressing environmental and social challenges, ensuring that the
industry aligns with global sustainability goals.

RQ2. What are the key components and functionalities of the supply chain within the textile sector, and why
is it imperative to analyze and understand them?

This research question is particularly relevant given the increasing complexity of textile supply
chains, which are influenced by global market dynamics, sustainability demands, and technological
advancements. Understanding these components is critical for organizations aiming to improve
efficiency, reduce costs, and foster sustainable practices. By examining the literature on this topic, we
expect to gain insights into the interconnectedness of various supply chain elements and their
respective functions. This analysis will not only highlight the importance of strategic supplier
selection and performance evaluation but also elucidate how these practices can lead to competitive
advantage in a rapidly changing environment. Additionally, we aim to uncover the implications of
external factors, such as regulatory frameworks and performance metrics, on the overall functioning
of the supply chain in the textile industry. The reviewed literature presents a diverse range of insights
that highlight the complexity and interconnectivity of various elements within this sector. The
primary components of the textile supply chain identified in the reviewed papers are suppliers at
various stages, including raw material suppliers (cotton, yarn, fabric, chemicals), as well as
manufacturing partners and logistics providers. These components encompass different supplier
selection criteria, such as performance metrics, sustainability criteria (economic, environmental,
social), and specific procurement requirements. This multifaceted structure emphasizes how
essential different types of suppliers (such as green suppliers and outsourcing manufacturers) are for
ensuring a comprehensive and effective supply chain. The functionality of these components is
geared towards crucial processes such as supplier evaluation, performance analysis, procurement,
and risk management. Many studies underscore functions like decision-making inputs in supplier
selection, performance benchmarking, and integrating sustainable practices. For instance, supplier
evaluation not only aids in better procurement processes but also enhances overall operational
efficiency and effectiveness.

Understanding the importance of analyzing these components and functionalities is crucial for
several reasons. Firstly, it enables firms to develop strategic purchasing practices by incorporating
both quantitative and qualitative criteria, which are vital for maintaining a competitive advantage.
Performance analysis is essential for continuous improvement and fostering innovation within
supply chains, allowing companies to benchmark their performance and integrate key metrics
effectively. Additionally, the synthesis of sustainability challenges in supplier selection processes is
pivotal in addressing environmental impacts and aligning with corporate social responsibility goals.
Moreover, insights into government policies, industry infrastructure, and stakeholder engagement
illuminate how external factors influence the textile supply chain's dynamics. A comprehensive
evaluation of these elements can guide firms in making informed decisions that align with market
volatility and regulatory requirements, thereby facilitating risk management and sustainable growth.

3.3. Decision-Making in Textile Supply Chains

Effective decision-making is vital in textile supply chains, as it directly affects operational
efficiency, cost management, and overall competitiveness. The rapidly evolving landscape of the
textile industry, characterized by demands for sustainability and adaptability, necessitates robust
decision-making frameworks. Identifying the most commonly used methods in this area allows
organizations to better navigate complexities, streamline processes, and enhance supplier
relationships. By concentrating on these decision-making methods, companies can optimize their
supply chain strategies, balance trade-offs, and improve responsiveness to market dynamics.

RQ3: How are decision-making methods applied within the supply chain of textiles, and what are their
implications for operational efficiency and strategic planning?
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This research question is pivotal as decision-making methods directly influence both the
efficiency of operations and the strategic direction of organizations in the textile sector.
Understanding how these methods are applied not only sheds light on current practices but also
guides future improvements in decision-making processes. By delving into the literature, we expect
to identify effective methodologies that can enhance supplier selection, resource allocation, and
overall supply chain performance, ultimately contributing to more sustainable and competitive
practices within the industry.

In the textile supply chain domain, decision-making methods play a crucial role in enhancing
operational efficiency and facilitating strategic planning. The diverse methodologies employed
across various studies reflect a trend toward leveraging advanced analytical techniques to optimize
critical supply chain decisions. A significant number of papers (Guneri et al., Ali et al., Wang et al.)
illustrate the application of fuzzy set theory and MCDM methods such as AHP (Analytic Hierarchy
Process), TOPSIS (Technique for Order Preference by Similarity to Ideal Solution), and VIKOR. These
approaches aid in quantifying and prioritizing supplier selection criteria, leading to improved
resource allocation, reduced procurement costs, and enhanced supply chain efficiency. For instance,
Guneri et al. emphasized that fuzzy set theory and linear programming streamline the supplier
selection process, thereby optimizing resource allocation. Similarly, Ali et al. showcased how fuzzy
AHP and TOPSIS improve supplier selection, which not only reduces costs but also enhances
operational efficiency. Furthermore, the integration of models like the Supply Chain Operations
Reference (SCOR) framework (Wang et al., Caristi et al.) provides a systematic approach to evaluating
and improving supply chain performance. The SCOR model, combined with fuzzy methodologies,
assists organizations in optimizing supplier selection criteria and enhancing overall process
efficiency. This integration reflects a growing recognition of the importance of structured frameworks
for strategic planning within supply chains. Moreover, integrating models like the Supply Chain
Operations Reference (SCOR) framework (Wang et al., Caristi et al.) offers a systematic approach to
evaluating and improving supply chain performance. The SCOR model, combined with fuzzy
methodologies, helps organizations optimize supplier selection criteria and enhance overall process
efficiency. This integration reflects a growing recognition of the importance of structured frameworks
for strategic planning within supply chains. Additionally, the refined decision-making capabilities
provided by Gene Expression Programming (Fallahpour et al.) and interval type-2 fuzzy
methodologies (Celik et al.) demonstrate a move toward more sophisticated analytical models that
can effectively manage uncertainties in supplier assessments, ultimately reducing evaluation
timelines. The implications of these methodologies extend to fostering stronger supplier relationships
and ensuring compliance with sustainability standards, as highlighted by Ulutas et al. and Paul et al.
In terms of efficiency, methods like the Best-Worst Method (BWM) and its adaptations (as evidenced
in papers by Celik et al. and Rahman et al.) reveal how incorporating uncertainties enhances decision-
making processes. These methodologies not only improve supplier selection accuracy but also
facilitate targeted interventions to address barriers to sustainable development, which Raut et al.
identified through their use of Interpretive Structural Modeling.

Overall, the application of progressive decision-making methods within the textile supply chain
landscape underscores their role in supporting informed strategic sourcing decisions and improving
operational outcomes. As demonstrated across the literature, these methods provide critical insights
that align supplier capabilities with market demands while fostering sustainability and efficiency,
thus reinforcing the strategic planning capabilities of organizations within the textile industry.

Figure 4 presents a bar chart comparing the counts of different methods. The "Fuzzy-AHP"
method has the highest count, reaching 8, indicating its predominant use. Following this, the "Fuzzy-
TOPSIS" method shows a count of 6, making it the second most utilized method, while the "TOPSIS"
method has a count of 3. This distribution suggests a preference for the "Fuzzy-AHP" and "Fuzzy-
TOPSIS" methods over the others in the reviewed literature.
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Methods

Figure 4. Bar chart of MCDM models usage.

3.4. Categorizing Supply Chain Management Approaches

Categorizing SCM approaches is essential for optimizing organizational operations. By
examining various decision-making methodologies, we can better understand the frameworks and
tools available for effective SCM. These methodologies not only aid in structuring complex decision
processes but also enhance the ability to respond to dynamic market conditions and uncertainties.
This categorization highlights the importance of aligning decision-making techniques with supply
chain objectives, ensuring organizations are equipped to navigate challenges in a competitive
environment.

RQ4. How can the management and design of the supply chain be categorized based on decision-making
methodologies ?

In categorizing the management and design of the supply chain based on decision-making
methodologies, various approaches highlighted in the literature review papers were identified. The
categorization can be primarily divided into three distinct methodologies: traditional decision-
making frameworks, MCDM models, and integrated fuzzy logic approaches.

e  Traditional Decision-Making Frameworks: Some papers emphasize structured frameworks and
methodologies that focus on evaluating and comparing various options in the supply chain. For
instance, Guneri et al. provide a structured framework for evaluating multiple sourcing options
in complex supply chains, while Chithambaranathan et al. focus on the structured evaluation of
supply chain member performance. These approaches gather performance-related data to
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facilitate informed decision-making, particularly in environments characterized by complexity

and conflicting criteria, as discussed by Burney and Ali.

e MCDM Models: A significant number of studies employ MCDM models to assess multiple
factors involved in supply chain decisions. For example, Bait et al. analyze the suitability of
emerging markets for foreign investment using MCDM approaches, and Paul et al. implement
these methods in supplier selection while addressing proactive risk management. Furthermore,
various studies combine qualitative and quantitative criteria for a more comprehensive
assessment. Both Wang et al. and Celik et al. demonstrate this integration, focusing on supplier
performance and sustainability, respectively. These MCDM approaches enable decision-makers
to handle multiple conflicting criteria, which is essential in today's complex supply chain
environments.

e Integrated Fuzzy Logic Approaches: Several papers adopt fuzzy logic to better manage
uncertainties in supply chain decision-making. Ulutas utilizes fuzzy logic to navigate ambiguity
in expert evaluations during supplier selection, while Ali et al. integrate fuzzy logic with
established decision-making techniques to address supplier selection complexities. This
methodology helps in making more robust decisions where ambiguity and vagueness are
prevalent, particularly in sectors requiring sustainability considerations, as noted in the papers
by Raut et al. and Tus and Aytac Adali.

Overall, the categorization of supply chain management approaches, based on decision-making
methodologies, reveals a diverse landscape of frameworks ranging from structured evaluations to
advanced multi-criteria and fuzzy logic techniques. This variety reflects the complexities and
dynamic nature of today's supply chains, enabling organizations to make informed and strategic
decisions crucial for efficiency, sustainability, and competitive advantage.

3.5. Future Directions in Supply Chain Decision-Making

Future research and development in supply chain decision-making are crucial for adapting to
an increasingly complex and dynamic global landscape. As supply chains face challenges such as
rapid technological advancements, shifting consumer preferences, and environmental sustainability
pressures, exploring innovative decision-making frameworks will be pivotal. This will not only
enhance operational resilience but also improve competitive advantage by enabling organizations to
respond swiftly to market changes. Moreover, prioritizing future research avenues will facilitate the
identification of best practices and eliminate inefficiencies, ultimately contributing to a more
sustainable and agile supply chain ecosystem.

RQ5. What trajectories and considerations should be taken into account for advancing decision-making
processes within the supply chain, and what potential avenues exist for future research and development in this
domain?

To advance decision-making processes within the supply chain, several interrelated trajectories
and considerations emerge from the literature. A key focus is enhancing collaborative frameworks,
as highlighted by Guneri et al. and Chithambaranathan et al., who underscore the significance of
systematic selection methodologies and collaborative performance metrics. Such approaches can
significantly improve supplier-buyer relationships and foster synergy among supply chain partners.
Additionally, the integration of sustainability criteria into decision-making frameworks is vital, as
seen in the works of Fallahpour et al. and Ulutas et al. This integration not only enhances performance
evaluations but also enables adaptation to a more environmentally conscious market. The exploration
of advanced Al methodologies, like SA-GP and MGGP, further bolsters the robustness of these
decision-making processes. The literature also highlights the need for comprehensive assessments
that consider varying criteria across different contexts. Other studies, such as those by Ali et al. and
Wang et al, advocate for systematic MCDM frameworks to minimize subjectivity in supplier
evaluations, suggesting that future research should extend these models to diverse industries for
greater adaptability and relevance. Furthermore, embracing expert judgments and hybrid
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approaches that combine different MCDM methods, as recommended by Ulutas et al. and Wang et
al. (2024), can address the complexities of supply chain environments, leading to more reliable
decision outcomes. This reflects a growing trend toward integrating subjective and objective data to
enhance the accuracy and applicability of decision-support frameworks. Future research should also
focus on the application of new fuzzy set extensions and machine learning to improve decision-
making criteria, as highlighted by Ecer, Torkayesh, and Pamucar et al. Emphasizing larger datasets
and advanced analytics will pave the way for innovative decision-support tools that are adaptable to
future uncertainties, further solidifying the role of technology in decision-making.

Figure 5 presents a roadmap for advancing decision-making frameworks, highlighting five key
areas: Hybrid Approaches, Sustainability Evaluation, Data Representation, Cross-Industry
Applications, and Validation Research. Each area focuses on integrating decision models, enhancing
sustainability, developing data techniques, exploring cross-industry applications, and validating
frameworks to improve decision-making across various sectors, ensuring adaptability and efficiency.

Cross-Industry Validation and

Applications and

Sustainability and Data Representation Sectoral Adaptation

Performance and Interoperability
Hybrid Approaches Braluation Pty
and Methodologies Develop advanced data different industries, promoting

representation techniques,

particularly using fuzzy logic, to adaptability and comprehensive

Emphasize theincorporation of
evaluation frameworks suitable

Empirical Research

Focus on empirical validation of
decision-making models and
frameworks, employing rigorous
methodologiesto ensure
accuracy, robustness, and
applicability across various
scenarios.

sustainability criteriainto
decision-making models, aiming
toimprovethe evaluation of

enhance decision-making
accuracy and facilitate

Focus on integrating various

decision-making frameworks for diverse supply chain

interoperability across systems. contexts.

and methodologies, including
fuzzy set theory and simulation suppliers and address broader
techniques, to enhance supplier enV|ronn_1enta| and social g
evaluation processes. impacts. f 7
—

Figure 5. Roadmap of future avenues.

4. Discussion

The findings of this research underscore the intricate dynamics of decision-making processes
within the textile supply chain, highlighting the critical role of MCDM methods in enhancing
operational efficiency and sustainability. The literature reveals a consensus on the importance of
supplier selection and evaluation as pivotal elements that influence competitive advantage and
overall supply chain performance. The integration of advanced methodologies, such as fuzzy set
theory and various MCDM techniques, has emerged as a significant trend, enabling organizations to
navigate the complexities of supplier assessments effectively. Moreover, the emphasis on
sustainability within the textile industry reflects a growing awareness of environmental impacts and
the necessity for green practices. The incorporation of sustainability criteria into decision-making
frameworks is not merely a trend but a fundamental requirement for organizations aiming to thrive
in an increasingly eco-conscious market. The exploration of collaborative frameworks and the
integration of artificial intelligence methodologies further enhance the robustness of decision-making
processes, fostering stronger relationships among supply chain partners. The diverse methodologies
employed across studies indicate a shift towards more sophisticated analytical models that can
manage uncertainties and improve decision outcomes. However, there remains a need for
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comprehensive assessments that consider varying criteria across different contexts. Future research
should focus on extending MCDM frameworks to diverse industries, thereby enhancing their
adaptability and relevance. Additionally, the integration of subjective and objective data through
hybrid approaches can lead to more reliable decision outcomes, addressing the complexities inherent
in supply chain environments.

5. Conclusions

The textile industry faces significant challenges in optimizing its supply chain management,
particularly in the context of globalization, sustainability, and technological advancements. Effective
decision-making processes within this sector are crucial, as they directly impact operational
efficiency, competitive advantage, and environmental sustainability. As organizations strive to
navigate these complexities, the need for robust frameworks that facilitate supplier selection and
evaluation becomes increasingly critical. This research aimed to explore the applications of Multi-
Criteria Decision-Making (MCDM) methods within the textile supply chain, focusing on enhancing
decision-making processes and identifying future research avenues. By conducting a systematic
literature review, the study sought to delineate key components of the supply chain, assess the
significance of various decision-making methodologies, and highlight potential directions for future
exploration. The significance of this research lies in its contributions to understanding the intricate
dynamics of the textile supply chain and the role of MCDM techniques in fostering sustainable
practices.

The findings reveal that effective supplier selection and evaluation are paramount for enhancing
competitive advantage and operational performance. Furthermore, integrating sustainability criteria
into decision-making frameworks is essential for organizations aiming to adapt to an
environmentally conscious market. The exploration of advanced methodologies, such as fuzzy logic
and artificial intelligence, underscores the potential for improved decision outcomes and stronger
supplier-buyer relationships. Key findings indicate that the textile industry must prioritize
sustainability and innovation in its supply chain practices. The literature emphasizes the importance
of collaborative frameworks and the need for comprehensive assessments that consider varying
criteria across different contexts. Additionally, integrating subjective and objective data through
hybrid approaches can enhance the reliability of decision-making processes. The implications for
practice and policy are significant. Organizations in the textile sector should adopt MCDM
techniques to optimize supplier selection and evaluation, thereby improving operational efficiency
and sustainability. Policymakers should encourage the adoption of sustainable practices within the
industry, facilitating the development of frameworks that support environmental considerations in
decision-making.

However, this research acknowledges certain limitations. These include the potential for
publication bias in the reviewed literature, the focus on specific MCDM methods that may not
encompass the full spectrum of available techniques, and the limited geographical scope of the
studies reviewed, which may not reflect global practices. Additionally, the dynamic nature of the
textile industry means that findings may quickly become outdated as new technologies and practices
emerge. Future research should aim to address these limitations by exploring a broader range of
methodologies and extending the applicability of MCDM techniques across diverse industries.
Additionally, further studies could investigate the integration of emerging technologies, such as loT
for real-time data collection, advanced simulation techniques, machine learning, and big data
analytics, to enhance decision-making frameworks in the textile supply chain.
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