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Abstract

Purpose — This study aims to evaluate a set of criteria representing the core capabilities that garment firms need
to sustain competitiveness, including supply chain reconfiguration (SCR), dynamic capabilities (DCs) and
environmental, social and governance (ESG), along with 20 sub-criteria. Subsequently, the study assesses 20
Vietnam’s garment companies.

Design/methodology/approach — A hybrid multi-criteria decision-making (MCDM) framework is employed,
combining the Spherical Fuzzy Analytic Hierarchy Process (SF-AHP) to determine criteria priorities and
Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) to rank Vietnam’s garment firms
accordingly.

Findings — The findings reveal that DC is the most influential factor in enhancing adaptability and
competitiveness, followed by SCR and ESG practices. Among the evaluated firms, A5, A1 and A9 achieved the
highest rankings, demonstrating superior integration of sustainability and operational flexibility.
Originality/value — This study develops an integrated framework that combines SCR, DC and ESG to address a
research gap in sustainability and operations management. By applying the SF-AHP and TOPSIS models, the
research advances methodological approaches while offering practical insights for managers and policymakers.
The findings provide valuable guidance for Vietnam’s garment sector in redesigning supply chains,
strengthening DCs and aligning strategies with sustainable governance.

Keywords SF-AHP, TOPSIS, Supply chain reconfiguration, Dynamic capabilities, ESG, Garment sector,
Vietnam
Paper type Research article

1. Introduction

Global manufacturing is undergoing rapid transformation, driven by shorter product life
cycles, technological disruption and increasing sustainability expectations. To remain
competitiveness, manufacturing companies must continually adapt their supply chain and
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IJIEOM production systems to navigate turbulent global environments. Supply chain reconfiguration
(SCR), the ability to flexibly redesign networks, processes and relationships, has become a
strategic necessity for enhancing both responsiveness and cost efficiency (Koren, 2010;
Ulle et al., 2025). While production reconfigurability has been widely studied, the strategic
dimensions of SCR, especially in relation to sustainability and adaptability, remain
underexplored.

Meanwhile, the rising importance of environmental, social and governance (ESG)
principles is reshaping supply chain management. By integrating ESG into Sustainable Supply
Chain Management, firms can improve compliance and gain a competitive advantage (Katiyar
et al., 2018).

This study employs the dynamic capability (DC) theory as its conceptual framework,
explaining how firms sense, seize and reconfigure resources to sustain competitiveness and
advance sustainability in evolving environments (Teece et al., 1997). This viewpoint is
especially evolving in Vietnam’s garment sector, where SCR, in response to ESG pressures,
requires continuous adaptation and innovation. Unlike the resource-based view (RBV), which
focuses on static resource ownership (Barney, 1991), and institutional theory, which
emphasizes external pressures, the DC theory highlights firms’ internal adaptability, a critical
factor for effectively implementing ESG- oriented supply chain strategies.

The Vietnamese garment industry, which plays a vital role in national exports and
employment, provides a compelling context for this study. The sector faces rising ESG-related
pressures from global buyers and regulatory requirements, alongside the urgent need to
digitally transform operations while balancing cost and flexibility (Asian Productivity
Organization, 2025). Simultaneously, volatile trade environments, technological disruptions
and resource constraints demand agile reconfiguration and innovation. These factors position
Vietnam’s garment industry as an ideal setting for exploring the interplay among DC, SCR and
ESG integration.

While prior studies have explored certain pairwise relationships among DC, SCR and ESG
practices, their comprehensive and integrative interaction in shaping firm competitiveness
remains largely underexplored. The literature indicates that DC enables firms to sense, seize
and reconfigure resources to adapt to turbulent environments (Teece, 2007; Al Dhaheri et al.,
2024) and increasingly contribute to ESG-oriented innovation and sustainability transitions
(Ortiz-Avram et al., 2024; Bhadra et al., 2024). Liang et al. (2022) examined how DC supports
ESG strategy implementation to enhance sustainable management performance, while Hirth
and Palepu (2025) analyzed ESG alignment within supply chain relationships. Concurrently,
SCR has emerged as a strategic approach that operationalizes DC, enabling firms to redesign
networks, supplier bases and production processes to enhance flexibility and resilience
(Stadtfeld and Gruchmann, 2024; Basit et al., 2025). ESG imperatives increasingly constrain
and influence such reconfigurations through global buyer compliance, ethical sourcing and
carbon accountability requirements (Hoang et al., 2024a). However, no empirical study has
systematically integrated DC, SCR and ESG within a unified framework, particularly in
emerging manufacturing contexts such as Vietnam’s garment industry, where adaptability and
sustainability are both critical and resource-constrained.

In addition, although advanced fuzzy multi-criteria decision-making (MCDM) techniques
have been applied in various contexts, such as analytic hierarchy process (AHP) and
Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) under spherical
fuzzy sets (SFSs) for waste management, fire response and advanced manufacturing system
selection (Kaur and Yadav, 2022; Tezcan and Eren, 2025; Mathew et al., 2020), and the
interval-valued spherical fuzzy analytic hierarchy process (SF-AHP) with TOPSIS model for
cloud service evaluation (Monika and Sangwan, 2022), no study has explicitly integrated
SCR, DCs and ESG frameworks, particularly within labor-intensive industries such as
Vietnam’s garment sector.

Our study addresses this gap by conceptually linking DC, SCR and ESG imperatives,
viewing ESG not only as a compliance framework but as a strategic boundary condition that
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directs firms’ adaptive reconfiguration toward sustainable competitiveness. Methodologically, International

the integrated SF-AHP—TOPSIS model captures expert uncertainty and evaluates alternatives Journal of
across multiple criteria, offering a rigorous MCDM tool for sustainability assessment. By Industrial
utilizing SF-AHP to determine criteria weights and TOPSIS to rank enterprises, this study ~ Engineering and
provides an objective, systematic and practically relevant decision-support tool for assessing Operations
firms’ adaptability and sustainability within the integrated framework of SCR, DC and ESG Management

practices in emerging markets.
To address the identified gaps, this study aims to answer the following research questions:

RQ1. How can the relationships among SCR, DCs and ESG practices be conceptually
integrated within a unified assessment framework for Vietham’s garment sector?

RQ2. Which criteria and sub-criteria most critically influence firms’ adaptability and
sustainability within this integrated framework?

RQ3. How can the developed MCDM approach combining SF-AHP and TOPSIS be
applied to evaluate and rank Vietnam’s garment enterprises based on these criteria?

Theoretically, this study integrates the DC perspective with ESG and SCR concepts to develop
a conceptual and analytical framework for understanding organizational adaptability under
sustainability pressures through an MCDM approach. This framework converts expert
evaluations into quantifiable insights, providing a structured lens for assessing the relative
significance of DC, SCR and ESG under uncertainty. Practically, the study demonstrates how
this framework can support policymakers and managers in Vietnam’s garment sector in
prioritizing strategic actions, identifying capability gaps and enhancing firms’ resilience and
ESG compliance in global supply chains.

The remainder of this study is structured as follows. Section 2 reviews the relevant
literature. Section 3 describes the methodology. Section 4 presents the analysis and results,
followed by a discussion in Section 5. Section 6 presents the main conclusions, limitations and
future research directions.

2. Literature review
2.1 Supply chain reconfiguration
SCR is the capability of a supply chain to modify, reorganize and reallocate its resources,
processes and network structures in response to environmental changes or disruptions, thereby
preserving or enhancing operations and performance (Al Naimi et al., 2022). This concept
encompasses flexibility, responsiveness, cost-effectiveness and resilience, enabling rapid
structural changes with minimal resource consumption (Dolgui et al., 2020). SCR is thus a DC
that supports businesses to acquire, shed and utilize assets to develop new operational
competencies and remain competitive in challenging environments (Lee, 2021). According to
Zidi et al. (2022), key characteristics of SCR include modularity (the ease of separating and
recombining components), scalability (the capacity for adjustment), convertibility (the ability to
shift between functions) and diagnosability (the ability to identify where modifications are
needed). These features influence the speed, cost and effectiveness of reconfiguration initiatives.
SCR s grounded in several interrelated theoretical frameworks. From the perspective of the
DC view, SCR represents a firm’s ability to integrate, develop and reconfigure internal and
external resources in response to rapidly changing environments. This enables organizations to
identify opportunities or threats (visibility), capitalize on them through strategic realignment
(such as shifting production or sourcing) and adapt operational structures accordingly (Teece
et al., 1997; Zai et al., 2024; Aslam et al., 2025). Additionally, the RBV emphasizes the
importance of leveraging both tangible and intangible assets, including supplier networks, IT
infrastructure and logistical expertise, to enhance reconfigurability (Aslam et al., 2025).
Together, these perspectives provide a robust conceptual foundation for understanding and
implementing SCR.
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IJIEOM 2.2 Dynamic capabilities
DC refers to a firm’s advanced ability to intentionally integrate, develop and transform both
internal and external capabilities in response to rapidly changing environments (Teece et al.,
1997; Teece, 2007). Unlike ordinary capabilities, which focus on operational efficiency, DC
emphasizes adaptability, innovation and strategic renewal (Teece, 2023). Teece (2007)
describes DC as microfoundations that enable organizations to sense opportunities and threats,
seize opportunities and reconfigure resources. Supporting this view, Laaksonen and Peltoniemi
(2018) contend that DC should be understood as tangible and measurable organizational
processes rather than abstract constructs. Collectively, these viewpoints underscore that DC is
not routine activities but essential strategic tools that empower organizations to renew their
competencies and sustain resilience amid change (Eisenhardt and Martin, 2017; Teece, 2007).
Beyond the aforementioned literature findings, it is essential to examine how DC operates
within specific business contexts, such as the garment industry, where external pressures are
particularly pronounced. For example, small apparel companies in the United Kingdom leverage
DC to advance the circular economy principle, enabling resource recovery, innovation and
customer collaboration (EIf et al., 2022). Similarly, research on Bangladesh’s garment industry
demonstrates that firms can mitigate business disruptions and sustain export performance by
utilizing dynamic supply chain capabilities, including agility and reconfiguration (Uddin et al.,
2023). These findings suggest that textile and apparel businesses can grow, adapt and remain
competitive in volatile environments by effectively utilizing DCs.

2.3 Environmental, social and governance

ESG frameworks have emerged as critical standards for evaluating the sustainability and
accountability of businesses. These frameworks transcend traditional financial metrics by
compelling firms to demonstrate effective environmental management, social responsibility
and transparent governance practices (Zhou et al., 2024; Chu et al., 2025). Recent research
suggests that robust ESG disclosure helps reduce systematic risk related to climate change and
stakeholder mistrust, while also enhancing corporate legitimacy (Liu, 2025; Zeng et al., 2022).
Consequently, regulators and investors are increasingly mandating ESG reporting as a
prerequisite for long-term value creation.

ESG significantly influences strategic decisions in supply chain management, including
information management, logistics and supplier selection. Organizations now prioritize
suppliers who demonstrate commitment to responsible labor practices, renewable energy and
waste reduction (Rosalin and Santosa, 2023). Green logistics, such as recycling initiatives and
energy-efficient transportation, enable supply chains to better align with global sustainability
goals. Research shows that effective ESG strategies, including diversifying sourcing networks
and reducing reliance on single suppliers, enhance organizational resilience (Liu, 2025).
Furthermore, digitalization supports ESG implementation by improving supply chain
transparency and facilitating green innovation (Xu et al., 2025).

2.4 Criteria development

To systematically assess SCR and DCs under ESG, a comprehensive set of criteria was
developed based on an extensive review of prior literature. These criteria are DCs, SCR and
ESG. The DC criteria include seven sub-criteria to measure organizational competencies such
as supply chain risk management (Jiittner et al., 2003), innovation (Rungtrakulchai and
Kanignant, 2024), sensing, seizing capability (Teece, 2007) and learning orientation (Pavlou
and El Sawy, 2011). The SCR criteria include four sub-criteria to measure firms’ adaptability
in reconfiguring logistics and sourcing strategies (Wei and Wang, 2010; Guo et al., 2018; Oh
et al., 2013). Finally, the ESG criteria include nine sub-criteria to measure responsible and
transparent business practices aligned with ESG norms, such as diversity, emission control and
fair labor (Rosalin and Santosa, 2023; Chu et al., 2025; Sharma et al., 2023). Table 1
summarizes the criteria and their sources.
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Table 1. Criteria summary International
Journal of
Code  Criteria Explanation Source Industrial
] N Engineering and
DC Dynamic capability Operations
DC1  Supply chain risk The ability of an organization to recognize, Jiittner et al. (2003)
management capability  evaluate and reduce risks in the supply chain Management
to guarantee continuity and efficiency
DC2  Innovation capability The firm’s capacity to create and implement ~ Rungtrakulchai and
new ideas, procedures or products to Kanignant (2024)
strengthen their competitive advantage
DC3  Dynamic seizing The capability to capture and execute Teece (2007)
capability opportunities promptly through mobilizing,
deploying and reconfiguring resources
DC4  Dynamic adaptability The capability to adjust resources, business Mongkol (2021)
processes in response to changes in the
environment
DC5 Sensing capability The capability to identify, evaluate and pursue ~ Pavlou and El Sawy
opportunities as well as to recognize early (2011), Teece (2007)
opportunities, threats or trends in the business
environment
DC6  Networking capability The capacity to create, preserve and take Vesalainen and Hakala
advantage of relationships with external (2014)
partners
DC7  Learning orientationand  The ability to update existing operational Pavlou and El Sawy
application capabilities with newly acquired knowledge (2011)
SCR Supply chain reconfiguration
SCR1 Integrating The ability to apply digital technologies to Wei and Wang (2010)
digitalization ability enable effective supply chain reconfiguration
SCR2 Logistics network The ability to re-structure logistics nodes and ~ Wei and Wang (2010),
redesigning ability flows (e.g. warehouses, transport routes) to Guo et al. (2018)
adapt to changes in demand, supply
disruptions or strategic priorities
SCR3 Diversifying supply The ability to expanding and varying the Oh et al. (2013)
sources supplier base to reduce dependence on single
suppliers
SCR4  Supplier flexibility The ability of suppliers to adjust Wei and Wang (2010)
manufacturing volumes, change product lines,
to fulfill customized orders quickly in
response to changes
ESG Environmental, social and governance
ESG1 Transparency of Visibility into suppliers’ sourcing, practices Zhou et al. (2024)
supplier information and data
ESG2 ESG disclosure Public reporting of standardized ESG metrics Rosalin and Santosa
to stakeholders (2023)
ESG3  Good working Fair wages, humane hours, safe, rights- Rosalin and Santosa
conditions respecting workplaces (2023)
ESG4  Energy saving Reducing energy use through efficiency and ~ Chu et al. (2025)
conservation initiatives
ESG5 Emission reduction Policies and standards for reducing Chu et al. (2025)
policy, green standards ~ greenhouse-gas emissions
ESG6  Use of recycled Incorporating recycled or recyclable materials ~ Sharma et al. (2023)
materials into products and packaging
ESG7 Equality and diversity in ~ Equal-opportunity, diversity-focused hiring Rosalin and Santosa
recruitment and inclusive employment practices (2023)
ESG8 Internal ESG Formal internal policies governing ESG Rosalin and Santosa
Governance Policy responsibilities and conduct (2023)
ESGY9 ESG compliance audit Structured audits and assessment instruments ~ Chu et al. (2025)

and assessment system

to verify ESG compliance
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IJIEOM To validate the relevance and robustness of the identified criteria, a cross-referencing
analysis was conducted using existing literature. Each criterion’s empirical and theoretical
significance is reinforced by the number of peer-reviewed articles that have adopted or
discussed it, as shown in Table 2. In addition, the proposed criteria were reviewed and
confirmed by 12 industry experts to ensure their practical relevance and comprehensiveness
for evaluating Vietnam’s garment sector.

3. Methodology

This study integrates the SF-AHP and TOPSIS within the MCDM framework. SF-AHP is
utilized to determine the relative significance of the key evaluation criteria, including SCR,
DCs and ESG, under uncertainty, as it can effectively handle ambiguity and hesitation in expert
judgments. The spherical fuzzy extension provides a broader decision domain than classical or
intuitionistic fuzzy sets, thereby improving the accuracy of weight determination (Sharaf,
2020; Hoang et al., 2024b). Subsequently, TOPSIS is applied to evaluate and rank Vietnam’s
garment enterprises based on their overall performance, using the SF-AHP weights to ensure
consistency and objectivity in the ranking process.

To provide a clearer understanding of the overall research process, the methodological
framework of this study is illustrated in Figure 1. The flowchart outlines the sequential stages
followed in the analysis, beginning with the identification of criteria and expert consultation,
followed by the determination of criteria weights using the SF-AHP, and culminating in the
ranking of alternatives through the TOPSIS method. This visual representation facilitates a
comprehensive view of how the two methods are integrated to support MCDM within the ESG
framework.

3.1 Preliminaries of spherical fuzzy sets

The SFS was developed as an extension of the intuitionistic fuzzy set, the PFS and
neutrosophic logic by Kutlu Giindogdu and Kahraman (2019). Its primary purpose is to
address uncertainty in quantifying expert judgments. The operational rules and mathematical
properties of SFSs are presented in the supplementary file (see section 3.1).

3.2 SF-AHP model

The criteria weights are determined using the SF-AHP (Kutlu Giindogdu and Kahraman,
2020). The procedure comprises the construction of a spherical fuzzy pairwise comparison
matrix, aggregation of expert judgments, consistency verification and criteria weights. The
detailed computational steps are reported in the supplementary file (see section 3.2).

3.3 TOPSIS model

The TOPSIS model will be employed to rank the solutions in this study after the SF-AHP
model is employed to determine the criteria weights. A similarity index to the positive-ideal
solution and a remoteness index from the negative-ideal solution are defined by TOPSIS.
Subsequently, the method selects an alternative that is most similar to the positive-ideal
solution (Hwang and Masud, 2012). The method consists of normalization of the decision
matrix, construction of the weighted normalized matrix, identification of ideal solutions and
calculation of closeness coefficients. For brevity, the detailed computational procedures are
provided in the supplementary file (see section 3.3).

4. Analysis and results

4.1 SF-AHP results

The SF-AHP method employed to rank criteria by conducting pairwise comparisons and
calculating their relative significance. A decision-making group was established to achieve
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Table 2. Cross-referencing summary

de
Pavlou  Wei Rosalin ~ Souza
Jiang and El  and Meier  Sharma  Ellstrom Zhou and Barbosa  Chu
Teece etal. Sawy Wang  etal. etal. etal. Aljarboa et al. Santosa et al. etal.
Code  Criteria (2007)  (2020) (2011)  (2010) (2023) (2023) (2021) (2024) (2024)  (2023) (2025) (2025)
DC Dynamic capability
DC1 Supply chain risk management \ \%
capability
DC2  Innovation capability v v \% \%
DC3  Dynamic seizing capability \% \% \% \% \%
DC4 Dynamic adaptability v v v
DC5 Sensing capability v \% \% \% \% \% \%
DC6 Networking capability \ \ v \ \
DC7  Learning orientation and application \% \% v
SCR Supply chain reconfiguration
SCR1 Integrating digitalization ability \% v v
SCR2 Logistics network redesigning ability \%
SCR3 Diversifying supply sources \% \%
SCR4  Supplier flexibility v \%
ESG Social, environmental and governance
ESG1 Transparency of supplier information \% v \
ESG2 ESG disclosure v v
ESG3 Good working conditions v v
ESG4  Energy saving v v v v v
ESG5 Emission reduction policy, green v v \
standards
ESG6  Use of recycled materials \% \% v v \%
ESG7 Equality and diversity in recruitment \%
ESG8 Internal ESG Governance Policy v v v
ESGY9 ESG compliance audit and assessment \% \ \ N v
system
Note(s): “v” represents the presence of the criterion in the corresponding reference, meaning that the study explicitly addresses or operationalizes this factor
3
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Figure 1. Research framework

this objective, consisting of 12 experts who were provided with the information in Table S1
(see supplementary material). These experts were independent from the evaluated companies
and were selected for their experience and professional expertise in supply chain management,
sustainability and the garment industry. Their primary obligation was to provide input for the
pairwise comparison matrix. Three main criteria and 20 hierarchical sub-criteria are presented
in this study to determine which criteria should be prioritized. The consistency ratios (CR) will
be calculated to confirm the reliability of the experts’ judgments. The initial pairwise
comparisons derived from the questionnaire responses are presented in Table S2 (see
supplementary material).

The Crisp matrix, Normalized matrix and CR are presented in Tables S3 and S4 (see
supplementary material), respectively. Then, the weights of the main criteria, sub-criteria and
their rankings are presented in Table 3.

Based on the results, the evaluation framework comprises three main criteria: DC, SCR and
ESG factors. Among these, DC has the highest main weight (0.381) and ranks first, indicating
its dominant influence in the overall assessment. Within this category, sub-criteria DC7
(0.1851) and DC6 (0.1643) emerge as the most influential on local weights, ranking fourth and
sixth globally, respectively.

SCR follows closely with a main weight of 0.361 and ranks second, demonstrating a level
of importance nearly equivalent to DC. The top-performing sub-criteria in this group, SCR1
(0.3037) and SCR3 (0.2623), achieve the highest local importance scores among all sub-
criteria, ranking first and second in global weights. This suggests that SCR capability is a
pivotal strategic dimension in the evaluation.



Table 3. Results of the final rankings and weights

Sub-
Criteria SF-W M-w Rank criteria SF-Ws L-w Rank G-w G-crisp-W Rank
DC (0.560, 0.404, 0.327) 0.381 1 DC1 (0.392, 0.591, 0.285) 0.1128 7 0.043 0.0473 11
DC2 (0.422, 0.559, 0.298) 0.122 6 0.046 0.0509 10
DC3 (0.446, 0.538, 0.296) 0.1299 4 0.049 0.0537 8
DC4 (0.444, 0.532, 0.309) 0.1286 5 0.049 0.0534 9
DC5 (0.533, 0.441, 0.314) 0.1574 3 0.06 0.0638 7
DC6 (0.550, 0.439, 0.292) 0.1643 2 0.063 0.0660 6
DC7 (0.613, 0.371, 0.284) 0.1851 1 0.071 0.0734 4
SCR (0.531, 0.438, 0.313) 0.361 2 SCR1 (0.594, 0.373, 0.316) 0.3037 1 0.11 0.0673 1
SCR2 (0.493, 0.479, 0.323) 0.2464 3 0.089 0.0560 3
SCR3 (0.520, 0.450, 0.317) 0.2623 2 0.095 0.0591 2
SCR4 (0.384, 0.583, 0.306) 0.1876 4 0.068 0.0440 5
ESG (0.396, 0.562, 0.320) 0.258 3 ESG1 (0.476, 0.508, 0.303) 0.1121 5 0.029 0.0407 16
ESG2 (0.456, 0.524, 0.310) 0.1063 8 0.027 0.0389 19
ESG3 (0.481, 0.493, 0.320) 0.1125 4 0.029 0.0410 15
ESG4 (0.512, 0.468, 0.311) 0.121 1 0.031 0.0437 12
ESG5 (0.484, 0.490, 0.322) 0.113 3 0.029 0.0412 14
ESG6 (0.472, 0.502, 0.321) 0.1102 6 0.028 0.0403 17
ESG7 (0.489, 0.483, 0.322) 0.1144 2 0.03 0.0417 13
ESG8 (0.471, 0.499, 0.327) 0.1094 7 0.028 0.0401 18
ESG9 (0.439, 0.527, 0.325) 0.1012 9 0.026 0.0375 20
™
R
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=Y R~ =s
SSpgl S
2z AESR

Downl oaded from http://ftp. nowpublishers.conmijieonarticle-pdf/doi/10.1108/1JI EOM 08-2025-0190/ 11202366/ ji eom 08-2025-0190en. pdf by guest on 24 July 2026




IJIEOM ESG ranks third with the lowest main weight (0.258), indicating a supportive but non-
negligible role in the model. Although ESG-related sub-criteria generally hold smaller
weights, ESG4 (0.121) shows the largest influence within the group.

A comparative analysis reveals that the gap between DC and SCR is small, underscoring
the need to prioritize both DC and SCR capability concurrently in strategic decision-making.
For the global weights, the top five most important sub-criteria, including SCR1, SCR3,
SCR2, DC7 and SCR4, are concentrated in DC and SCR, confirming their central role in
driving performance outcomes.

4.2 Results of TOPSIS method

The results of the TOPSIS method, including the weighted normalized decision matrix
(Table 4) calculated based on the global weight (Table 3) and the final ranking (Table 5), are
presented later. Note that, for confidentiality, the actual company names corresponding to A1—
A12 are not disclosed; however, the full set of alternatives is listed for reference in Table S5
(see supplementary material). Twelve garment enterprises were selected as evaluation
alternatives based on expert consultation and their representativeness in Vietnam’s garment
industry. The selected firms comprise both domestic and foreign-invested companies, varying
in ownership structure, production scale and market orientation (such as export- or retail-
focused businesses). This diversity ensures that the application of the SF-AHP and TOPSIS
model reflects a realistic and heterogeneous sample, highlighting its practical relevance and
methodological robustness.

According to Table 5 and Figure 2, the overall performance varies markedly. A5 leads with
the highest Ci* = 0.711, narrowly ahead of A1 (0.690, difference = 0.021) and A9 (0.689,
difference = 0.001 to A1), indicating a tight top tier whose members are close to the positive
ideal and far from the negative ideal (such as A5 with Si+ = 0.053, Si’ = 0.130). A11 (0.624)
forms a strong upper-middle performer. A competitive middle cluster — A3 (0.544), A8
(0.511), A6 (0.525) — trails the leaders but remains within striking distance. A12 (0.490) and
A2 (0.482) sit mid-pack, while A7 (0.421), A10 (0.411) and A4 (0.314) occupy the lower tier,
characterized by larger distances to the ideal and smaller separations from the negative ideal
(e.g. A4 with Si+ = 0.110, Si’ = 0.050).

Patterns in the weighted matrix (Table 4) indicate that DC3 and DC4 exert substantial
influence on the composite scores. Top performers consistently register strong contributions
on these criteria, for example A5 (DC3 = 0.188; DC4 = 0.129), A9 (0.184; 0.124) and A1
(0.170; 0.134), while some lower ranked options show an imbalance (strong DC4 but weak
DC3), which likely depresses their overall performance (e.g. A10 with DC4 = 0.169 vs.
DC3 = 0.067; A7 with 0.165 vs. 0.081). Top-ranking companies also differentiate on selected
SCR/ESG dimensions, notably SCR2 and ESG3/ESG4 (e.g. A9 with SCR2 = 0.023;
ESG2 = ESG4 = 0.016; A5 with ESG1 = 0.017), reinforcing their proximity to the ideal
solution.

5. Discussions

5.1 Interpretation of results

The SF-AHP model results show that DC is the most significant of the three main criteria,
ranking highest, highlighting their central role in shaping adaptability and competitiveness in
Vietnam’s garment sector. This suggests that firms’ ability to adjust routines, processes and
relationships is more critical than reliance on static resources or compliance-based
sustainability practices in a highly volatile and buyer-driven industry.

These findings align with Li et al. (2025), who highlighted that DCs strengthen supply
chain sustainability by fostering resilience in China’s construction sector. Likewise, De Moura
and Saroli (2021) observed that SMEs in Brazil cultivated DCs to navigate regulatory and
logistical disruptions, resulting in more sustainable value chains. Thus, this study not only
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Table 4. Weighted normalized decision matrix

DC1 DC2 DC3 DC4 DC5 DC6 DC7 SCR1 SCR2 SCR3 SCR4 IS1 1S2 1S3 1S4 1S5 1S6 1S7 1S8 1S9
Al 0.012 0.012 0.170 0.134 0.012 0.023 0.026 0.014 0.022 0.012 0.015 0.011 0.012 0.009 0.014 0.008 0.010 0.015 0.009 0.011
A2 0.008 0.014 0.152 0.089 0.018 0.014 0.026 0.016 0.013 0.013 0.011 0.012 0.007 0.013 0.011 0.015 0.009 0.012 0.011 0.007
A3 0.018 0.013 0.121 0.156 0.015 0.026 0.013 0.025 0.014 0.011 0.016 0.011 0.008 0.014 0.013 0.008 0.014 0.012 0.006 0.011
A4 0.015 0.022 0.098 0.116 0.024 0.011 0.015 0.013 0.015 0.022 0.010 0.010 0.013 0.008 0.007 0.013 0.015 0.009 0.016 0.010
A5 0.013 0.010 0.188 0.129 0.010 0.023 0.020 0.021 0.013 0.013 0.017 0.017 0.007 0.009 0.012 0.014 0.008 0.008 0.011 0.015
A6 0.009 0.017 0.148 0.107 0.027 0.022 0.023 0.018 0.011 0.025 0.007 0.009 0.011 0.017 0.009 0.006 0.013 0.010 0.014 0.011
A7 0.006 0.019 0.081 0.165 0.016 0.019 0.027 0.017 0.010 0.019 0.015 0.011 0.013 0.005 0.015 0.010 0.012 0.015 0.011 0.009
A8 0.017 0.009 0.143 0.107 0.023 0.016 0.020 0.029 0.017 0.020 0.014 0.013 0.008 0.012 0.011 0.012 0.013 0.017 0.009 0.010
A9 0.015 0.017 0.184 0.124 0.015 0.010 0.016 0.019 0.023 0.015 0.007 0.012 0.016 0.010 0.016 0.009 0.007 0.011 0.013 0.014
A10 0.019 0.013 0.067 0.169 0.019 0.020 0.022 0.017 0.019 0.017 0.010 0.010 0.013 0.015 0.014 0.019 0.012 0.011 0.013 0.010
A11 0.012 0.013 0.146 0.141 0.017 0.019 0.021 0.020 0.016 0.016 0.013 0.012 0.010 0.012 0.012 0.012 0.012 0.012 0.011 0.009
Al12 0.014 0.014 0.129 0.125 0.019 0.017 0.022 0.018 0.014 0.017 0.011 0.011 0.012 0.011 0.013 0.011 0.011 0.010 0.011 0.011
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IJIEOM Table 5. Ranking of the solutions

Si+ Si’ Ci* Rank
Al 0.052 0.116 0.690 2
A2 0.094 0.088 0.482 9
A3 0.076 0.091 0.544 5
A4 0.110 0.050 0.314 12
A5 0.053 0.130 0.711 1
A6 0.080 0.089 0.525 6
A7 0.112 0.082 0.421 10
A8 0.081 0.085 0.511 7
A9 0.056 0.125 0.689 3
A10 0.124 0.086 0.411 11
All 0.058 0.097 0.624 4
Al12 0.079 0.076 0.490 8
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Figure 2. TOPSIS distances and closeness coefficient for alternatives

reaffirms the robustness of the DCs framework across various industries and national contexts
but also advances it by integrating ESG-related adaptability into the model — an aspect that
remains insufficiently explored in emerging economies.

Although SCR ranks below DC, its sub-criteria remain strategically significant. The top-
ranked sub-criterion, digital integration (SCR1), emerges as the leading sub-criterion,
highlighting that digital transformation is a key driver of supply chain agility and
responsiveness. This result aligns with the findings of Zhang et al. (2024) and Rana et al.
(2025), who showed that digital transformation enhances supply chain reconfigurability,
leading to improved integration and resilience. Overall, these findings reinforce the expanding
literature that positions digitally enabled reconfiguration as an essential pathway through
which DCs are converted into superior operational performance.

Although ESG criteria received the lowest relative weight among the three main
dimensions, their importance remains substantial. Sub-criteria such as energy-saving practices
(ESG4) and equality and diversity in recruitment (ESG7) were highly valued, indicating a shift
toward viewing ESG as a strategic enabler rather than a compliance requirement. These
findings are consistent with Das (2023), who showed that strong governance and ESG-
oriented training enhance both firms’ environmental performance and financial outcomes,
highlighting ESG’s dual operational and financial significance. The results, therefore, suggest
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that ESG considerations are becoming an integral component of DC development rather than International

an external supplement. Journal of

The global weight analysis from the SF-AHP model indicates that DC holds the highest Industrial
importance at the main-criteria level, emphasizing its role as the strategic foundation for ~ Engineering and
sustainable supply chain transformation. However, several DC sub-criteria, such as sensing, Operations
seizing and reconfiguring, rank lower than SCR sub-criteria. This divergence reflects the Management

contextual reality of Vietnam’s garment sector, where DC practices are long term and abstract,
while SCR actions are more tangible and yield immediate operational impact. The SF-AHP
results thus reveal a clear distinction between strategic recognition (DC) and practical
prioritization (SCR) in experts’ judgments.

The TOPSIS results reveal distinct performance differences among the 12 garment
enterprises, with the closeness coefficient (Ci*) ranging from 0.711 (A5) to 0.314 (A4). These
differences can be explained by how closely each firm’s capability profile aligns with the
critical criteria identified by SF-AHP, particularly digitally enabled SCR and learning-
based DCs.

The top performing firms — A5 (rank 1), Al (rank 2) and A9 (rank 3) — demonstrate
consistently strong performance across the highest weighted drivers, including SCR1
(integrating digitalization ability), SCR3 (diversification of supply sources) and DC7 (learning
orientation and application). Their relatively low distance from the positive ideal solution
(Si™) and high distance from the negative ideal solution (Si") indicate a balanced and
complementary capability configuration. These findings suggest that superior performance is
achieved not through isolated ESG initiatives but through the effective integration of learning,
digitalization and SCR. Such integration enables firms to perceive sustainability-related
pressures and translate them into concrete operational actions (Eisenhardt and Martin, 2017;
Teece, 2007).

Mid-ranked firms, including A11, A3 and A6, demonstrate partial alignment with the
primary performance drivers. Although these firms display moderate strength in specific DCs
— such as sensing or networking — their weaker performance in digitalized reconfiguration
limits their ability to translate knowledge and ESG pressures into tangible operational
improvements. Consequently, their Ci* values remain moderate, indicating inadequate
transformation mechanisms that connect capabilities to performance outcomes (Helfat and
Peteraf, 2015).

In contrast, the lowest-ranked firms, notably A4 and A10, perform poorly across several
high-weight criteria, particularly SCR1 and DC7. While some ESG-related practices may
exist, these firms lack the dynamic and reconfiguration capabilities necessary to embed ESG
principles into their core operations. This deficiency results in a greater distance from the ideal
solution and lower overall performance. This pattern is consistent with previous research on
limited absorptive capacity and organizational rigidity, which translates external sustainability
demands into effective operational practices (Beske, 2012).

Overall, the findings suggest that variations in performance among alternatives are
primarily determined by alignment with high-impact criteria, the complementarity between
DCs and SCR and the capability to transform ESG pressures into successful organizational and
structural changes. This explains why companies with comparable institutional environments
show noticeably different levels of sustainable competitiveness.

5.2 Theoretical implications
This study provides significant theoretical implications by integrating DCs theory, the RBV,
SCR and the ESG framework within a unified SF-AHP-TOPSIS approach.

First, these findings extend the RBV by demonstrating that sustainable competitiveness in
Vietnam’s garment sector is determined less by static resource ownership and more by
orchestration of capabilities. While the RBV highlights the importance of valuable and
inimitable resources (Barney, 1991), the main-criteria results reveal that DCs and SCR have a
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IJIEOM greater impact than ESG factors. This implies that ESG-related resources alone do not generate
competitive advantage unless firms possess the capabilities to continuously recombine and
redeploy them in volatile and sustainability-constrained environments.

Second, this study advances DC theory by empirically identifying learning orientation
(DC7), networking capability (DC6) and sensing capability (DC5) as the most influential
microfoundations underpinning sustainability-oriented competitiveness. Consistent with the
sensing—seizing—transforming framework (Teece et al., 1997), these findings reaffirm the
central role of organizational learning and external linkages, while extending prior research by
demonstrating the amplified significance in ESG constrained, buyer-driven global supply
chains. The pronounced importance of learning orientation suggested that sustainable
competitiveness depends on institutionalized learning routines, rather than reactive or ad hoc
responses to market or ESG pressures.

Third, this study conceptualizes SCR as a digitally enabled extension of DCs rather than a
purely operational adjustment. The global priority analysis reveals that the integration of
digitalization ability (SCR1) is the most influential driver, followed by supplier diversification
(SCR3) and logistics network redesign (SCR2). While these findings align with the existing
literature on reconfiguration and resilience, which emphasizes adaptability, they further
extend the body of work by positioning digitalization as a capability multiplier that accelerates
and enhances the effectiveness of reconfiguration. In contrast to metric-based perspectives of
reconfigurability (e.g. Zidi et al., 2022), which focus on structural attributes, the results
suggest that effective reconfiguration in the garment sector relies more heavily on firms’
ability to actively mobilize and redeploy supply chain resources in real time. Consequently,
SCR serves as the transformative dimension of DCs, translating sensing and learning into
structural and network-level change.

Fourth, this study theoretically positions ESG as a boundary condition rather than a direct
source of competitive advantage in emerging economy manufacturing. While ESG criteria
receive lower overall weights, the relative significance of energy saving (ESG4) and emission
reduction practices (ESG5) indicates that ESG contributes primarily through operational
efficiency and compliance legitimacy. This perspective is consistent with Chu et al. (2025),
who argue that ESG metrics create value chiefly by supporting efficiency and compliance-
oriented decision-making processes. Collectively, these findings indicate that competitive
advantage arises not from ESG adoption in isolation but from embedding ESG requirements
within DCs and SCR mechanisms.

Finally, by integrating SF-AHP and TOPSIS, this study establishes a connection between
capability priorities and firm level performance differentiation. The observed heterogeneity
among the 12 firms, where A5, A1 and A9 are closest to the ideal solution while A4 and A10
lag behind, demonstrates that sustainability outcomes are contingent upon distinct
configurations of high impact capabilities within the same institutional context. These
findings support a capability bundling perspective, suggesting that sustainable
competitiveness emerges from complementarities among learning-oriented DCs, digitally
enabled reconfiguration and ESG-aligned practices.

5.3 Practical implications
The findings provide clear guidance for managers and policymakers seeking to enhance
sustainable competitiveness in Vietnam’s garment sector.

For firm managers, digitally enabled SCR should be prioritized, as SCR1 emerges as the
most influential driver of sustainable competitiveness. Investment strategies should
emphasize the implementation of integrated digital systems that improve visibility,
coordination and the ability to rapidly reconfigure across sourcing, production and logistics.
To reduce dependency risks and increase responsiveness, businesses should simultaneously
strengthen resilience by diversifying supply sources (SCR3) and redesigning logistics
networks (SCR2). Additionally, given the central role of learning orientation (DC7),
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enterprises should institutionalize learning routines through continuous improvement International

procedures, cross-functional knowledge sharing and training aligned with sustainable goals. Journal of
Enhancing networking (DC6) and sensing (DC5) capabilities further enables firms to Industrial
anticipate shifts in buyer demands, ESG standards and make proactive adjustments. Engineering and

For benchmarking and identifying capability gaps, the TOPSIS rankings provide a robust Operations
framework for performance evaluation. High-performing firms (A5, Al, A9) represent Management

reference models in effective capability configuration, whereas lower-ranked firms (A4, A10)
are advised to strategically allocate resources toward high impact drivers, specifically
digitalized reconfiguration and learning capabilities, rather than dispersing efforts across
fragmented ESG initiatives.

For policymakers, ESG-oriented policies are most effective when prioritizing capability
development over mere compliance. The policy agenda should incorporate incentives for
digital transformation and traceability, measures to support supply chain resilience and
diversification and capacity-building initiatives that strengthen managerial learning and
reconfiguration capabilities. Aligning ESG regulations with these capability-building
mechanisms is likely to enhance both regulatory compliance and long-term competitiveness
within the garment sector.

At the societal level, digital (SCR1) integration and learning (DC?7)-driven practices
stabilize operations, enhance employee skills and secure jobs, while energy-saving (ESG4)
initiatives improve workplace safety, fostering sustainable and inclusive workforce
development.

6. Conclusions

This study examines how DCs, SCR and ESG considerations jointly shape sustainable
competitiveness in Vietnam’s garment industry by employing an integrated SF-AHP-TOPSIS
approach. By prioritizing key capability dimensions and evaluating firm-level performance,
the study provides a structured assessment of how firms respond to increasing market volatility
and sustainability pressures.

The SF-AHP analysis results indicate that DCs play a dominant role in driving sustainable
competitiveness, followed closely by digitally enabled SCR, while ESG-related practices
primarily serve as enabling conditions embedded in organizational and operational routines.
The TOPSIS results indicate that firms A5, A1 and A9 perform best, reflecting stronger
capability configurations and sustainability alignment.

From a theoretical perspective, this study contributes to the literature by establishing a
framework that integrates DC theory with ESG-driven SCR through an MCDM-based
analytical process. It extends prior research by quantitatively operationalizing the concepts of
sensing, seizing and reconfiguring capabilities within the ESG context. Furthermore, the
integration of SF-AHP and TOPSIS represents a methodological innovation that improves the
accuracy and transparency of decision- making under uncertainty in sustainability research.

From a practical standpoint, the findings provide actionable guidance for managers and
policymakers in emerging-economy manufacturing sectors. Firms are encouraged to
strengthen learning-oriented capabilities, embrace digital transformation and develop
flexible supply chain structures to enhance resilience and sustain long-term competitiveness
under ESG constraints. For policymakers, the results indicate that sustainability-oriented
policies are most effective when they facilitate capability development and organizational
learning alongside regulatory enforcement.

Despite these contributions, the study has certain limitations. Although the current ranking
results are consistent and derived from expert consensus, no sensitivity analysis was conducted
for the TOPSIS model, nor were comparisons made with alternative MCDM techniques. Future
research should incorporate sensitivity or robustness analyses to examine how variations in the
criterion weights may influence the ranking outcomes and to further validate the stability of the
proposed model. Additionally, the empirical application focused solely on Vietnam’s garment
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IJIEOM industry, potentially limiting generalizability. Subsequent studies could extend the framework
to other industries or countries, employ alternative fuzzy-based decision models and undertake
longitudinal analyses to capture the development of ESG-driven DCs over time.

Supplementary material
The supplementary material for this article can be found online
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