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Assessing data-driven sustainable supply chain management indicators for the textile industry
under industrial disruption and ambidexterity

Abstract

This study contributes to developing the existing knowledge regarding data-driven sustainable
supply chain management (SSCM) indicators under industrial disruption and ambidexterity. SSCM
is a type of information flow management that facilitates cooperation and collaboration among
supply chain players and stakeholders while considering economic, social, and environmental
perspectives. Previous studies have failed to (1) generate these indicators from databases and
confirm the validity of the effective indicators; (2) build a hierarchical structure with
interrelationships under industrial disruption and ambidexterity; and (3) identify the indicators
necessary for effective textile performance. The proposed hybrid method generates indicators
from a database and based on the existing literature. This study proposes using the fuzzy Delphi
method to validate these indicators in the textile industry and applies the best and worst methods
to examine the most effective and ineffective indicators. Valid aspects and criteria are used to
construct a hierarchical structure under conditions of industrial disruption and ambidexterity. The
results show that the most important aspects are financial vulnerability, supply chain uncertainty,
risk assessment, and resilience; these aspects are drivers that are guaranteed to ensure the
effectiveness of SSCM under industrial disruption and ambidexterity. Financial crisis response,
business continuity, supply chain integration, bullwhip effect, facility location, and supplier
selection are highlighted as vital practical strategies.

Keywords: sustainable supply chain management; disruption and ambidexterity; fuzzy Delphi
method; best and worst method
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1. Introduction

The importance of sustainable supply chain management (SSCM) has increased in recent
decades due to global population growth, resource restrictions, consumption activities, and
increasing levels of waste and pollution (Rebs et al., 2019, Bui et al., 2021; Lin et al., 2019). The
textile industry is one of the largest global industries, and sustainable management concepts have
been implemented in the industry's supply chain (SC) networks. The textile industry in Vietnam
has achieved substantial growth, with an average growth rate of approximately 30 percent per
year, and it accounts for 20 percent of the country’s export revenue (Wang et al., 2020). The
textile industry plays an important role in the national economy, as it not only fulfils increasing
and diverse consumption demands but also generates employment, considerably promotes
economic development, and contributes to the national budget (Ho and Watanabe, 2020;
Poursoltan et al., 2021). The textile industry has faced pressure due to its roles in both resource
exhaustion and ecological contamination, and immense efforts are being made to identify the
necessary indicators to solve SC problems (Lim et al., 2017; Tseng and Bui, 2017; Tseng et al.,
2021). There is an urgent need for firms to enhance the effectiveness of their sustainability efforts
so that they can achieve additional competitive advantages, as the business environment is
dynamic and unpredictable. This study examines the Taiwan-Vietnam textile industry, as this
industry should focus on SSCM to overcome the difficulty it faces in realising sustainable
development goals.

Previous studies have proposed that firms aim to gain economic and competitive advantages
by minimising the impacts of disruption on their SCs (Aslam et al., 2018; Munir et al., 2020).
However, these impacts still greatly increase and intensify economic losses in production and
SSCM connectivity (Golgeci & Kuivalainen, 2020; Pettit et al., 2019). Munir et al. (2020) discovered
that firms often encounter disruptions that cause the sustainability efforts of an entire SC to suffer.
Golgeci & Kuivalainen (2020) stated that disruptions are becoming a major problem, as they
threaten firms’ long-term survival by shifting their conventional management style to one that is
established in a sustainable business environment. Poursoltan et al. (2021) pointed out that
disruptions may result from product defect disruptions and then solved the utility function to
minimise the cost of the whole system. In summary, the consequences are serious if industrial
disruption and ambidexterity indicators are not fully understood (Pettit et al., 2019). For instance,
the crisis caused by the unprecedented pandemic augmented the geopolitical partition and
severely interrupted SSCM practices. This crisis is pressuring firms to innovate, repurpose
businesses and adapt their production and material consumption to quickly respond to the
resulting sustainable SC problems, prevent disruption effects, enhance their capacity to utilise
materials that are in short supply, and help the economy to recover (Lee and Trimi, 2021).

Thus, ambidexterity in SSCM is recognised as an important concept for firms to apply when
overcoming disruption (Bui et al., 2021; Lee and Rha, 2016; Partanen et al., 2020). Kristal et al.
(2010) argued that SC ambidexterity practices should exploit existing knowledge and explore
novel knowledge to achieve sustainability goals. Aslam et al. (2018) stated that SSCM
ambidexterity requires firms to be both agile and resilient when responding to short-term
changes to achieve greater efficiency in the long term. Partanen et al. (2020) proposed that
ambidexterity utilises firms’ capabilities and existing information flows to improve their SSCM.
Gomes et al. (2020) declared that attaining production sustainability requires that ambidextrous
indicators be balanced to improve a firm’s adaptiveness in terms of imitation within changing
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environments. A focus on ambidextrous SSCM strategies, such as exploration and exploitation,
institutional ambidexterity, financial aptitude, the integration of SC agility resilience, adaptability,
and dynamic strategies, the relationship between knowledge utilisation and operative
information technology, and SC partnerships is urgently needed to deal with unexpected
disruptive events and sustain operational processes (Aslam et al. 2018; Syed et al., 2020; Tseng
etal., 2020). Although previous literature has revealed some findings regarding firm performance,
SC disruption scenarios and ambidexterity associations, few studies have investigated the role of
ambidexterity in SSCM (Gomes et al., 2020; Tseng et al., 2021). For instance, Pillai et al. (2017)
argued that reflexive SCs might cause an overflow of social capital and information processing
within conventional relationships, resulting in delayed organisational adjustments that lower
disruption resistance. Bui et al. (2021) reviewed the literature on ambidexterity scrutinization;
however, they overlooked the strongest indicators and did not include the effects of these
indicators on SSCM performance. Although previous studies have examined the main concepts
regarding ambidexterity and have obtained support for the SC system, studies examining firms’
ambidexterity as an input of SSCM performance and a way to avoid SC network structural
redundancy are lacking (Sahi et al., 2020; Bui et al., 2021). Thus, firms urgently need to implement
an integrated assessment that identifies pathways for recovery during and after disruptions while
maintaining their SSCM performance. Hence, this study offers a data-driven method to depict
SSCM that identifies indicators of in industrial disruption recovery and ambidexterity that may be
used to improve SSCM.

The literature has measured various topics related to ambidexterity, including cooperative
innovation, product modernisation, SC capability and firm performance (Bustinza et al., 2019;
Tseng et al., 2019). In summary, a data-driven approach has the potential to analyse and organise
SC networks to promote SSCM performance (Shamsuzzoha et al., 2020). Firms face serious
threats to their SSCM and operational effectiveness in uncertain environments and challenging
markets (Liao et al., 2019; Munir et al., 2020). Firms must establish an ambidextrous structure
that contributes to the development of more efficient and effective systems (Partanen et al., 2020;
Lukoschek et al., 2018). However, this approach to structural ambidexterity lacks the effective
organisational cognitive measures required to create distinct competitive advantages in SSCM
(Bustinza et al., 2019). Since SCs have suffered from uncertainties due to sustainability
requirements and have lacked effective competitive advantages (Tseng et al., 2019, Syed et al.,
2020), this study proposes a hybrid method that merges data-driven analysis, the fuzzy Delphi
method (FDM), and the cognitive best-worst method (BWM). The proposed data-driven
technique is applied to identify SSCM indicators and compose an SSCM hierarchical structure
based on big data sources (Tsai et al., 2020). The FDM is used to identify valid indicators from
experts’ linguistic references (Bui et al., 2020a, Tseng and Bui, 2017). The cognitive BWM is
employed to determine and prioritise the best and worst indicators for the decision-making
process to improve SSCM performance (Rezaei, 2015; Dong et al., 2021). Hence, this study’s
objectives are as follows:

e To identify data-driven SSCM indicators under SC disruption and ambidexterity.
e To construct a valid and reliable SSCM hierarchical structure through linguistic references.
e To prioritise SSCM indicators to improve the textile industry’s SSCM performance.

This study has both theoretical and practical implications, which are as follows: (1) an SSCM
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indicator set and hierarchical structure are established to extend the SSCM literature on industrial
disruption and ambidexterity for decision-making; (2) practical directions are provided to aid
firms in improving their SSCM performance; and (3) effective data-driven tools are provided to
identify the most effective indicators. This study serves as a foundation for proposing and
compiling the multiple benefits of structuring the literature on SSCM ambidexterity and textile SC
capacity. The indicators in this literature shape SSCM responses in the context of disruption and
provide the missing information links related to ambidexterity.

The rest of this study is arranged into five sections. The related literature on SSCM, SC
disruption and ambidexterity, as well as the proposed method, are discussed in the second
section. The third section addresses the methodologies in detail and proposes steps for analysis;
additionally, the industrial background is presented. In the fourth section, the results are revealed,
and then the implications of this study are discussed in the fifth section. Finally, the conclusion,
study limitations and suggestions for future studies are provided in the last section.

2. Literature review

This section discusses SSCM under disruption, SC ambidexterity, the proposed analysis
method, and the proposed measures.

2.1. Sustainable supply chain management under disruption

SSCM is defined as the management of the materials, capital, and information flow involved
in SCs, as well as the cooperation and collaboration among SC players, namely stakeholders,
suppliers and customers, and the implementation of all the sustainable development goals
related to the economic, social, and environmental dimensions (triple bottom line; TBL) (Seuring
and Muller, 2008; Tseng et al., 2021). Carter and Rogers (2008) described SSCM as the strategic
integration of the TBL into systematic business processes to enhance the long-term
synchronisation of a firm and its SC. Ahi and Searcy (2015) described SSCM as an SC cooperative
design consisting of TBL integration that efficiently and effectively controls product/service
procurement, manufacturing, and value delivery to meet stakeholders’ requirements and
improve firms’ effectiveness, resilience, and competitiveness in both the short term and long
term. SSCM is essentially an endeavour to integrate sustainable development into SCs. Rajeev et
al. (2017) argued that SSCM requires coordination, collaboration, and information connectivity
among SC networks to achieve higher organisational SC sustainability performance. Thus,
incorporating sustainability concepts into SCs is essential for firms to achieve competitive
advantages, especially in dynamic environments.

However, sustainability also has undesirable effects on firm turnover, indicating a need to
exploit the performance advantages of implementing sustainability practices (Esfahbodi et al.,
2017; Poursoltan et al.,, 2021; Tseng et al., 2020). The complexity of the dynamic business
environment has resulted in vulnerability and various risks for SCs (Munir et al., 2020).
Sustainability is becoming more crucial for SCs due to the uncertainty that has been created by
disruption, as undesired and unexpected events such as economic crises, natural disasters,
industrial accidents, technological shifts, and political catastrophes, including terrorist attacks and
pandemics, occur more frequently and are more severe (Jajja et al., 2018; Golgeci and Kuivalainen;
2020). These SC disruptions have highlighted the importance of post disruption management in
identifying the relevant issues for mitigating risk and ensuring firm survivability. Laine and Galkina
(2017) noted the effects of trade agreements on the capability of firms to adjust their
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import/export dependence when responding to major disruptions. Jajja et al. (2018) showed the
effects of environmental regulations, communal institutes, and resource abundance on the ability
of firms to deal with disruptive conditions.

Thus, the current challenge is integrating firms’ abilities to enhance their sustainable
competitive advantages under disruption and ambidexterity (Yusuf et al., 2020). Dubey et al.
(2019) argued that firms are now facing higher levels of risk because disruptions substantially
affect SC performance; thus, firms must adapt by adopting changes that lead to the most
advantages related to recovery. Golgeci and Kuivalainen (2020) suggested that strategic
interorganizational and intersectional relations within SCs are important in handling disruptions
and difficulties. Previous studies have attempted to prepare integrated schemes that are
adaptable and able to respond to, recover from, and endure disruptions (Linkov et al., 2018).
Although SSCM has become a prominent field in response to business challenges, the current
propositions, which focus on SC capabilities and developments, are not adequate for firms to
achieve more beneficial market positions (Munir et al., 2020; Bui et al., 2021; Zhao et al., 2021).
While it has been argued that SSCM offers competitive advantages and economic benefits, these
improvements usually come with many unexpected risks due to the procedures required to adopt
SSCM and the inconsistencies between new and traditional SC operations.

2.2. Supply chain ambidexterity

Ambidexterity is defined as a firm's efforts to harness and employ its current resources to
establish new SSCM capabilities and improve its performance (Partanen et al., 2020). This concept
refers to a firm’s ability to simultaneously manage its opposition and conflicts and assess its goals
to maintain competitive advantages and attain sustainable performance (Lukoschek et al., 2018).
Shekarian et al. (2020) proposed that ambidexterity employs exploitation and exploration to
reach long-term SC sustainability. In particular, exploitation aims to improve firms’ main
technologies or materials, while exploration aims to gather and assemble novel knowledge and
information to innovate businesses (Zhao et al., 2021). Simeoni et al. (2020) argued that structural
ambidexterity approaches should be managed separately, as to not obstruct each other. Indeed,
sustainable SC ambidexterity has received extensive attention in the field of organisational theory
(Golgeci and Kuivalainen; 2020; Syed et al., 2020). It is generally agreed that ambidexterity entails
sustaining firms’ competitive advantages considering present and future performance. Venugopal
et al. (2020) revealed that ambidexterity is substantially influenced by top management's
interactive behaviours and the choices they make regarding practical innovation. Shamim et al.
(2020) indicated that big data management abilities are related to ambidexterity through the big
data value structure and employees’ exploitative and exploratory actions. Simeoni et al. (2020)
investigated firms’ ambidexterity in the context of the sustainable development of fair trade
schemes from a strategic exploitation and exploration viewpoint.

Furthermore, Bustinza et al. (2019) unpacked the strategic effects of ambidexterity on cross-
country product/service innovation performance. Sahi et al. (2020) analysed strategic alignment
possessions related to ambidexterity to improve firms’ business performance from Industry 4.0.
Syed et el. (2020) ascertained the ambidexterity of information technology contradictions and
proposed that firm managers should improve their ambidexterity competence under uncertainty.
Zhao et al. (2021) examined the role of governance ambidexterity in the influences of second-
order societal wealth on green innovation. Lee and Trimi (2021) presented the concept of
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sustainable convergence innovation in the context of the digital era and self-governing ecosystem
crises characterised by distinctive life-cycle characteristics, advanced technologies, and
innovative alignments for value creation. However, firms pursuing either sustainability or
profitability may tackle challenges by specialising in either exploitation or exploration, but not
both. The strategy of exploiting resources for economic benefits alone may become outdated
over time, and companies may become incapable of reacting to changes, which can lead to
immense difficulties.

Previous studies on ambidexterity necessarily consider firm management (Aslam et al., 2018;
Bui et al., 2021; Zhao et al., 2021). Gomes et al. (2020) claim that there is a relationship between
sustainable production and quality ambidexterity, as organisational sustainability requires
production lines to be improved and simultaneously adapted to balance the TBL dimensions.
Gomes et al. (2020) and Bui et al. (2021) argue that ambidexterity helps firms manage the
business environment effectively while developing a sustainable SC system that can adapt to
changes. However, the existing SC practices are inadequate in helping firms face disruption and
gain additional benefits from SC ambidexterity (Syed et al.,, 2020; Tseng et al., 2020). The
relationship between SSCM ambidexterity and disruption remains unclear, and empirical studies
on ambidexterity are still limited, especially in the context of SCs (Bui et al., 2021). Studies on the
capabilities necessary to develop ambidextrous SSCM competency in the context of disruption
are urgently needed since SC resources must be more sustainably utilised.

2.3. The proposed method

In the literature, Gomes et al. (2020) used confirmatory factor analysis and fuzzy-set
gualitative comparative analysis to explore the correlation between sustainable production and
quality ambidexterity. Simeoni et al. (2020) adopted a qualitative and inductive approach in a
unique context to analyse the organisational ambidexterity regarding the sustainable
development of seven firms in a fair-trade system. Zhao et al. (2021) applied structural equation
modelling to examine the role of governance ambidexterity of second-order social wealth and
green innovation in maintaining sustainable development. However, uncertainty in a business
environment requires firms to determine their ambidexterity capability level as well as the extent
of their value generation. The multifaceted transformations in sustainable production and
consumption demand that firms adopt an adaptation approach that is more disruptive than
traditional operations (Bui et al., 2021). Previous studies have asserted that uncertainty might
trigger ambidexterity-related effects for market orientation performance and prevent a firm from
becoming operationally efficient but strategically inefficient (Syed et al., 2020; Sahi et al., 2020).
The high level of risk involved in a disruptive scenario makes it difficult for firms to quickly identify
the most effective indicators for better outcomes and their sustainable performance. However,
there is no effective organisational cognitive approach to structural ambidexterity that creates
distinctive competitive advantages (Bustinza et al., 2019). Thus, an appropriate tool is needed to
evaluate the performance indicators that precede the innovation process, contributing to SC
effectiveness and efficiency (Bresciani et al., 2018; Lukoschek et al., 2018; Simeoni et al., 2020).

Previous studies have measured various ambidexterity-related fields, such as cooperative
innovation, product modernisation, SC capability, and firm performance (Syed et al., 2020; Bui et
al., 2021). This approach combines novel ideas, resources, and knowledge and requires an
innovative, data-driven method to exploit its complex results. Shamsuzzoha et al. (2020) adopted
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a data-driven approach to SSCM in the context of a central logistics system employed by
distributor firms. Kuo et al. (2021) applied a hybrid data-driven method to analyse cooperative
material resource management strategies in the context of smart SCs and Industry 3.5. Since SCs
face uncertainty when adopting sustainable practices and pursuing effective competitive
advantages (Tseng et al., 2019, Syed et al., 2020), this study proposes a hybrid of two data-driven
techniques, the FDM and the cognitive BWM, to illustrate a clear SSCM structure and identify the
indicators that can enhance the effectiveness of sustainable SC ambidexterity under industrial
disruption. This data-driven technique generates SSCM indicators from big data sources and
composes an SSCM hierarchical structure (Tsai et al., 2020). The FDM is used to screen out the
unnecessary indicators and validate the proposed structure based on experts’ linguistic
references (Bui et al., 2020a, Tseng and Bui, 2017). The cognitive BWM is used to determine the
best and worst indicators for the decision-making process and improve the effectiveness of SSCM
performance (Rezaei, 2015; Dong et al., 2021). Tseng and Bui (2017) used the FDM to refine and
validate indicators for enhancing industrial symbiosis performance by computing their perception
levels from experts’ linguistic references. In particular, Bui et al. (2021) used data-driven analysis
and employed the FDM to review SSCM trends under ambidexterity and disruption. Rezaei (2015)
proposed using the BWM to solve multicriteria decision-making problems in the case of university
students’ choice of a mobile phone. Dong et al. (2021) proposed a fuzzy BWM to solve
multicriteria decision-making problems under uncertainty, such as the problem of selecting a
transportation mode or a supplier. The proposed method is appropriate for constructing a valid
and reliable hierarchical structure and identifies the most important indicators for achieving
effective performance. The advantages of the proposed method over the previous methods are
addressed in Appendix A.

3. Method
3.1. Data-driven analysis

A data-driven approach has the potential to identify novel ways of organising and analysing
SC processes and driving SC performance (Shamsuzzoha et al., 2020). In the context of SCs, data
are used as the basis for quantitative and qualitative techniques aimed to improve SC
competitiveness. Data act as a driver of improved decision-making and improved business
performance for firms that can effectively leverage it. Previous studies have emphasised the
exploration of SCs using literature components to illustrate the effectiveness of data sharing in
the context of empirical practices (Bui et al., 2021; Kuo et al., 2021). This study uses the Scopus
database to approach the SSCM literature due to the large amount of relevant data that this
database offers (Tsai et al., 2020). Previous studies have approached the SSCM literature by
employing data from the Web of Science, the Business Emerald Journals, ScienceDirect, PLoS, the
JSTOR Archival Journals, the Social Sciences Citation Index, and the Science Citation Index (Koberg
and Longoni, 2019; Rebs et al., 2019). However, these databases cover a smaller collection of
publications, while Scopus offers much more academic literature data, such as engineering, social
science and scientific journals.

Content analysis is adopted as an instrument to search the database based on systematic
scanning or inspection of its artefacts or texts (Hodder, 1994). This technique produces efficient
literature reviews by tracking text distributions. Additionally, it thoroughly delineates the articles
by placing word and text sizes into predefined categories and employs text mining to collect
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information for textual data classification (Tsai et al., 2020). Content analysis is a critical step when
extracting information from a large amount of data in a systematised and efficient way, as it
accurately collects information related to the identified themes, topics and methods with
laborious approaches (Bui et al., 2021). First, this study uses content analysis to predefine the
search terms used to assess the SSCM ambidexterity literature related to industrial disruption in
the Scopus database. These enquiries were performed on October 10, 2020, using the search
terms “(“supply chain”) and (“ambidexterity” or “disrupt*” or “crisis” or “crises” or “chaos” or
“interrupt*”)” to search titles, abstracts, or keywords. The search margin was restricted to
English-language articles, and reviews with no chronological constraints were included.

This study uses VOSviewer version 1.6.11, an open-source software, to scientifically classify
related articles into clusters that define their relationships (Eck and Waltman, 2018). This study
uses the software to collect information such as titles, abstracts, and keywords from articles, and
to obtain probable indicators from the database. These indicators are collected through a
cooccurrence coupling analysis of author keywords extracted from Scopus (Tsai et al., 2020). The
VOS clustering technique is then employed to group these indicators into clusters (Eck and
Waltman, 2018). Each cluster is a set of items labelled with a cluster number. These clusters are
nonoverlapping, and each item is included in only one cluster. Bui et al. (2021) used this method
to identify SSCM indicators based on publication data in the Scopus database. Furthermore, Bui
et al. (2020b) used the VOS clustering technique to identify opportunities and potential directions
for sustainable corporate finance.

3.2. Fuzzy Delphi method

This study combines fuzzy set theory and the traditional Delphi method to reduce data
collection time and the size of the respondent sample, improving the efficiency of the analysis
while offering precise and in-depth results (Tsai et al., 2020). This approach is used to refine the
valid criteria based on the linguistic preferences of interviewed experts (Bui et al., 2020a, Tseng
et al.,, 2019). These experts were asked to provide their sentiments about each criterion’s level of
effectiveness. Expert a was asked to evaluate the effectiveness that indicator b affords to a
system as j = (Xgqp; Yabn; Zap) and a = 1,2,3,...,n; b = 1,2,3, ..., m, where the j, weight of b is
denoted by j, = (xp; Yp; 25) With x, = min(xe), ¥p = (12 yap)V™, and z, = max(zq) .
Formally, the experts’ linguistic preferences were converted into triangular fuzzy numbers (TFNs),
as shown in Table 1.

INSERT Table 1 HERE - Transformation table of linguistic terms for FDM.

Then, the convex value D,, is computed as follows:

Dy = [(up, 1lp) = 8[u, + (1 = 8)1) (1)

where u, and [, are obtained using a § cut as follows:

up = 2p — 6(2p — y),

ly=x,—60p —yx,),b=123,...,m (2)

The value § ranges from 0 to 1 based on the positivity or negativity of a specific perception.
The value is usually designated as 0.5 to denote an average situation.

The threshold of refining the valid indicators is computed as t = Y.h_,(D,/n). If D, > t,
indicator b is accepted. Otherwise, it must be rejected.
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3.3. The cognitive best and worst method
The BWM is employed to measure and prioritise the best and worst indicators for the
decision-making process (Rezaei, 2015; Dong et al., 2021). This study utilises the BWM to solve
cognitive problems by measuring the effectiveness and ineffectiveness of each indicator based
on the respondents’ evaluations using a 9-point scale ranging from [0,1]. A set of indicators is
considered for the analytical process as {c;, ¢y, ..., ¢}, and the best (most effective) and the worst
(least effective) indicators are generally determined.

The weight of each indicator is calculated to justify its effectiveness and ineffectiveness as
follows:

Apn = (XB1, XB2,Xp3, ) Xpn) (3)
where Ag, denotes the best-to-others vector and xg, represents the preference of the most
effective indicator B over the nt" indicator.

Anw = (Xrws Xaw, Xaws oo Xnw) (4)
where A, denotes the others-to-worst vector and x,,,, represents the preference of the least
effective indicator W over the n indicator.

The optimal weight (wy, w3, ..., w;;) for the criteria is denoted by each pair of (@) and (ﬁ)

Wn ww
The cognitive BWM linearly minimises the maximum of the set { % , ‘:}V—n }, and the
n w
maximum absolute difference (MD) of all the sets of m criteria is minimised as follows:
- _Ys —Wn
MD = (| — 22|, [, — 225 (5)
where (@, B,) is computed as a,, = (@) and 3, = (ﬂ).
Wn ww
The min-max model is arranged as follows:
( formine
w
|an — w_i <e¢
w.
Yn=oWp =
.\ w, >0 J
Hence, (W{, Wy, W3, Wy W;{) are identified at the optimal value ofe.
The consistency ratio (CR) is computed as follows:
CR = ¢/CI (7)

where CI denotes the consistency index, which is the maximum possible value of € (max ¢)
(Rezaei, 2015). The (CR) ranges from 0 to 1 based on the consistency of the indicator group, and
the closer the value is to 0, the more consistent the indicators are. The global weight of all the
indicators is computed, and each indicator is ranked. An average cut (4) is used to determine
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which indicators improve the performance effectiveness. This study employs the cognitive values
from the valid FDM value of each indicator to identify the most effective and ineffective indicators.

3.4. Analytical steps
The analysis processes are presented in Figure 1. The analysis steps are as follows:

(1) Search term identification: A search term is identified with which to collect publication
information from the database.

(2) Big data-driven and indicator generation: The SSCM indicators regarding disruption and
ambidexterity are generated from the database, and content analysis and clustering
techniques are employed to categorise these indicators into related groups. Content
analysis is employed to generate the keyword as SSCM indicators, while the clustering
technique is used to group the indictors into categories, in which each category is
represented as one aspect to compose the study’s hierarchical structure.

(3) Hierarchical model validation: The experts’ evaluations of the proposed indicators are
obtained using the questionnaire. The FDM is used to screen the invalid indicators and
validate the hierarchical structure.

(4) Effective indicator prioritisation: A cognitive BWM is employed to measure and prioritise
the effectiveness of the indicators for performance improvement.

INSERT Figure 1 HERE - Analytical procedure

4. Results
4.1. Data-driven analysis results

This study uses a content analysis approach to search the database and ascertain the
distribution of the SSCM literature based on the titles, abstracts, or keywords of the documents
in the database. A co-occurrence coupling analysis of author keywords is performed to extract
the SSCM indicators from Scopus. There were 84 keywords listed 10 or more times in the
occurrence counting analysis, and these keywords were categorised into 8 clusters that were then
regarded as 8 criteria groups. Detailed emphasis labelling was conducted as shown in Appendix
B.

Cluster 1 constructs a sustainable SC network design by creating SC networks through risk
exploration. It includes the criteria related to SC competition, conditional value-at-risk, disruption
and disruption risk, dual sourcing, facility location, inventory control and management, machine
learning, pricing, procurement, production, purchasing, and reliable supplier selection. Cluster 2
is largely composed of information related to SC uncertainty. This cluster comprises factors such
as business continuity, collaboration, contingency planning, corporate social responsibility, crisis
management, energy security, governance flexibility, information technology, optimisation and
outsourcing. The inclusion criteria for Cluster 3 are related to the information technology
flexibility associated with big data, blockchain technology, disruptive innovation, global SCs,
Industry 4.0, innovation, the Internet of Things, knowledge management, operations
management, SC flexibility, and technology. This cluster mainly focuses on the flexibility gained
from information technology that helps firms improve their SSCM performance in the context of
disruption and ambidexterity. Cluster 4 focuses on sustainable partnerships. This cluster mostly
concentrates on the relationships among SC members and includes asymmetric information,
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chaos, closed-loop supply chains, complexity, coordination, demand disruption, demand
uncertainty, disruption management, and dual channels. Cluster 5 focuses on SC risk assessment
and involves disaster management, humanitarian logistics, risk management, risk mitigation, SC
security, SC integration, SC risks, SSCs, transportation, and vulnerability. This cluster emphasises
the need for SSCM to provide ways for firms to empirically build and test their risk management
to mitigate disruption. Cluster 6 comprises SC resilience. This cluster contains criteria related to
the bullwhip effect, information sharing, recovery, the ripple effect, SC collaboration, SC
dynamics, SC resilience, and system dynamics. Cluster 7 comprises topics related to financial
vulnerability, which concerns financial crises, SC disruptions, SC finance, SC risk management,
and SC vulnerability. This cluster emphasises the financial and monetary issues related to SSCM
and addresses the potential financial risks that result from industrial disruption and
ambidexterity. Cluster 8 comprises SCF studies related to environmental resilience, which
concerns climate change and resilience in sustainable development.

4.2. Empirical test — Textile industry application

This study examines the textile industry as the subject for an empirical application of the data-
driven hybrid approach. The textile industry has achieved an average growth rate of
approximately 30 percent per year, and it accounts for 20 percent of Vietnam’s total exports
(Wang et al.,, 2020). Indeed, the textile industry is highly competitive in the context of
international trade integration, and its relative advantage is one of the factors promoting foreign
trade relations, trade and exchange among countries around the world. Low labour costs,
abundant labour, and skilful industriousness are some of the advantages that it enjoys. Because
of this industry’s competitiveness, its integration with technology development, its increasingly
skilled workforce, and the incentives that it receives from government policies, the Taiwan-
Vietnam textile and garment industry has greatly developed, completely meeting the needs of
major markets such as the United States, Europe, and Japan and even reaching out to some other
potential markets such as China, Korea, New Zealand, and Russia. The industry has followed a
trend towards increasing sustainability, as pollution reduction and sustainable development are
key ways the fashion and textile industry can maintain its competitive edge (Lim et al., 2017;
Tseng and Bui, 2017). It is essential to avoid pure processing, such as buying raw materials and
semifinished products. However, this industry still has many limitations. The fashion and textile
industry has been able to produce raw materials to meet the demands for quality and product
diversification. Knowledge of this industry’s background serves as a foundation for proposing and
implementing activities to apply effective SSCM, as ecological and human safety practices to
strengthen the industry’s capacity for this type of management in Vietnam are limited. The
dynamics of how sustainable practices shape diverse responses to disruption are not well
understood (Ho and Watanabe, 2020; Lin et al., 2019).

In addition, Taiwan-Vietnam's textile industry has not deeply participated in the global SC,
and its outsourcing businesses mainly follow customers' instructions regarding raw materials.
The industry suffers greatly from crises due to having an unsustainable supply. Raw materials
from China and decreases in the consumption demand of major markets have led to disruptions
and a decline in the number of imports and exports. For instance, the COVID-19 pandemic caused
the demand from major customers in textile-importing countries to decrease by 70 percent
during the first half of 2020 due to a sharp decline in consumer demand. Nearly half of the textile
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SCs depend on market demand from countries that have been subjected to severe restrictions;
this has resulted in a sharp decrease in retail sales and disruptions to the importing of raw
materials for production (Vietham Ministry of Industry and Trade, 2020). Although Vietnam is
one of the countries successfully controlling the spread of the pandemic and the country’s
government has actively responded to the crisis, many firms have either temporarily or
permanently closed due to global market influences. Workers have taken temporary leaves and
the number of layoffs has increased; additionally, factories that have resumed operations are
functioning with fewer employees. This threatens the sustainability of the textile industry. To
address this situation, Taiwanese textile firms need to rapidly transform from traditional
production methods to processes that can be adapted quickly; additionally, they need to
implement new changes to their SC structures suited to the new situation. Firms urgently need
to improve the effectiveness of their sustainability efforts since the business environment is
dynamic and uncertain. This study contributes fundamentally to structuring the effectiveness of
SSCM ambidexterity for the textile industry since the indicators that shape SSCM responses to
industrial disruption and ambidexterity are not well understood.

A committee of scholars and professionals with at least 9 years of experience, study, and work
history involving SSCM were assembled for the qualitative evaluation, including 14 experts from
academia, 8 experts from government offices and non-government organisations, and 11 experts
from the practical field of the textile industry.

4.2.1. Fuzzy Delphi method results

In this study, the FDM is conducted over 2 rounds. A face-to-face interview with the expert
committee is employed to refine the keywords to be used as the proposed criteria for analysis.
Round 1 aims to eliminate the irrelevant criteria, and round 2 allows the experts to modify the
sentiments based on the results of round 1. The process allows experts to inform their evaluations
through quick aggregation by revising their sentiments regarding validating the criteria set (Bui et
al., 2020a).

From the data-driven analysis, 84 criteria are selected for evaluation with the FDM. This
evaluation is based on the experts’ experience and opinions, and the linguistic terms are
converted into corresponding TFNs, as shown in Table 1. Then, the FDM is employed to screen
out the irrelevant SSCM criteria with the threshold y = 0.306, as presented in Appendix C. A
total of 43 keywords are accepted for the second stage of the FDM. During the second stage, the
experts can reconfirm their judgements when validating the criteria set (Bui et al., 2020a).
Nineteen out of 43 keywords are eliminated with the threshold y = 0.341, as presented in
Appendix D. A set of 7 aspects and 24 criteria remain as a valid hierarchical structure for SSCM
under industrial disruption and ambidexterity, including SC network design (A1), SC uncertainty
(A2), information technology flexibility (A3), sustainable partnership (A4), SC risk assessment (A5),
SC resilience (A6), and financial vulnerability (A7), as listed in Table 2.

4.2.2. Proposed measures

The SSCM indicators under disruption and organisational ambidexterity are determined from
the FDM results, as shown in Table 2.

The recent evolution of sustainability has been based on a thorough understanding of the
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wide-ranging and diverse SSCM literature (Zhao et al., 2021; Rajeev et al.,, 2017). Thus, an
innovative indicator set is needed to allow for advanced SSCM performances (Bui et al., 2021).
From the literature, this study has compiled a set of indicators consisting of seven aspects and 24
criteria, including SC network design, SC uncertainty, information technology flexibility,
sustainable partnership, SC risk assessment, SC resilience, and financial vulnerability.

Integrating sustainability into SC design is necessary for developing a comprehensive
approach to SSCM (Tirkay et al., 2016). The SC network design (A1) embodies the facility location
problem since, in practice, the SC includes facility location resolution, network extent capabilities,
and material flow monitoring within the facilities’ systems (Bui et al., 2021). Ambidexterity is
achieved by networking both inside and outside a firm’s boundaries (Ferraris et al., 2017). Facility
location planning (C1) in the context of logistics systems is important for value distribution,
developing an appropriate facility location design, and maintaining cost-effectiveness (Wang and
Ouyang, 2013). It is argued that reconfiguring the SC network design requires both short- and
long-term strategies to recover SC performance (Bui et al., 2021). Sourcing strategies can react to
an actual shortage, serve as proactive plans for potential scarcity, and involve contingent suppliers.
Thus, inventory control strategies (C2) are considered proactive techniques to justify
ambidexterity by involving ordering and stocking decisions (Partanen et al., 2020). Firms select
their ambidexterity alliances through a combination of different inter- and intraorganizational
connections (Bresciani et al., 2018). Supplier selection (C3), which is recognised as one of the
most critical procedures in the obtaining function of supply management, must be adaptive, as it
must be able to adjust when the total cost of risks is instantaneously reduced under demand
fluctuations, risk and disruptions (Kaur and Singh, 2021)

Uncertainty occurs in unclear circumstances that cannot be addressed straightforwardly,
using a certain amount of information to depict the different possibilities arising from an
unascertained situation (Liao et al., 2019). Uncertainty and diversification are important when
reacting to SC variations. Uncertainty and a lack of information threaten firms’ activities and
sustainable existence, and firms need quality and reliable information and must engage in
innovative actions to deal with frequently changing, complex, and uncertain environments
(Munir et al., 2020; Bui et al., 2021). Business continuity (C4) is an inclusive management
procedure by which firms can identify potential threats and their possible influences on business
operations (Xing et al., 2019). Energy security (C5) indicates the continuous availability of energy
sources at an affordable price (MartiSauskas et al., 2018). Outsourcing (C6) represents moving or
relocating jobs or projects to another firm or country. These concepts offer an outline for an
organisational structure with an effective response capability that can guarantee key
stakeholders’ benefits, firms’ reputations, and value-creation accomplishments (Pereira et al.,
2019; Xing et al., 2019).

Based on information technology flexibility (A3), ambidexterity should be present in
individual firms and SCs (Han et al., 2017). This concept regards the linkages among SC networks
and allows firms to utilise their existing cross-organisation manoeuvres and supplier
management arrangements to restructure their procedures to improve their efficiency.
Information and communication technology and knowledge management capabilities are two
discrete and decisive capabilities for enhancing ambidexterity performance (Bresciani et al.,
2018). In particular, the blockchain (C7), a decentralised, digital flatform that enables peer value
transfers such as digital currency and physical commodities, could facilitate SC exploration
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practices across business entities and be used to detect customer trends and develop new
product offerings (Han et al., 2017). Industry 4.0 (C8), which is characterised by the Internet of
Things, cloud computing, and big data, is associated with digital tools and methods that radically
modify society and industries (Abdul-Hamid et al., 2020). The Internet of Things (C9) allows
engagement in and influences intelligent controlling procedures and related business activities
for production efficiency by revitalising the drivers of efficiency and technologically designing and
reengineering inventiveness in disruptive businesses and even economies (Carayannis et al.,
2018). However, it is argued that in the current digital age, modernisation does not correspond
to technology-enabled mechanisation at the economic scale; this is demonstrated by the
pioneering industrial paradigm of mass production that requires a creative push, integration, or
synthesis of things, knowledge, ideas and technologies to generate numerous outcomes and
strategic possibilities (Lee and Trimi, 2021). Technology in disruptive SCs engenders change
within knowledge-driven firms, and higher density contributions can create a stable knowledge-
sharing network that encourages close communication within SCs to allocate inferred
information and technologies (Zhao et al., 2021). Thus, knowledge management (C10) is a
cohesive approach to classifying, evaluating, capturing, salvaging, and sharing information, and
it increases the reliability and improves the performance of the advanced technological criteria
utilised in SSCM (Lim et al., 2017). Individuals and firms must rely on information technology
resources and synergy with technical knowledge assets to increase their operations' efficiency
and economic benefits (Syed et al., 2020).

The balance between inter-organisational ambidextrous exploration and exploitation is
accomplished by individual partner organisations (Bui et al., 2021). Sustainable partnerships (A4)
represent a form of resource fortification involving prompt cooperative processes and help firms
prevent unexpected disruptions (Simeoni et al., 2020). Network development within and outside
firms’ boundaries potentially increases ambidextrous performance (Bresciani et al., 2018).
However, the interconnections among SC partners are associated with SCrisk and probably result
in a sequence of disruptions that threaten SSCM practices (Bui et al., 2021). For instance,
asymmetric information (C11) reflects a difference between the demands of downstream
participants and the involved suppliers’ costs and contract designs (Lan et al., 2020). Therefore,
trust and resource sharing mechanisms designed to avoid organisational conflict and
manufacturing inconsistencies among SC partners must be highlighted. Synchronised
coordination is a significant issue. SC coordination (C12) manages the dependencies among SC
partners and the joint effort to work together towards mutual goals (Zhao et al., 2020). However,
excessive coordination increases the complexity and negative effects, as it introduces harmful
concurrences or even SC interruptions (Munir et al., 2020). Demand disruptions (C13) are
demand instability where risk increases or decreases market demand (Zhao et al., 2020). If
upstream participants adopt a standard policy capacity to avoid demand uncertainty,
downstream participants must address a supply shortage to satisfy the market; thus, the total
benefits of both the manufacturer and the buyer are diminished, resulting in poor performance.
The disruption management (C14) approach, which involves a change in the initial plan, creates
a need for a replanned resolution to manage SC disruption events (Wide, 2020).

The dynamic complexity of business environments results in vulnerability due to the various
SC risks that arise from the disturbance caused by resources, products, financial flows, and
information that interrupt firms’ ordinary operations (Golgeci & Kuivalainen, 2020; Shekarian et
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al., 2020). This remains a main administrative challenge that negatively affects firm performance.
SC risk assessment (A5) occurs when SC partners attempt to identify and manage risk to reduce
SC vulnerability (Shah et al., 2020). A substantial number of criteria are used in integrated
planning systems that can enable the creation of ways to endure, respond to, recover from, and
adapt to risks (Linkov et al., 2018). Disaster management (C15) is viewed as a key approach and
an effective strategy to minimise a disaster’s impact. This approach is a type of strategic planning
and a process employed to maintain critical infrastructures and assets from serious
consequences when man-made catastrophes and natural disasters occur (Shekarian et al., 2020).
Furthermore, identifying the factors relevant to diminishing risk and guaranteeing firm survival
should be prioritised (Bui et al., 2021). The development of risk mitigation (C16) strategies must
be pursued, as these strategies allow the effect of potential risk on the total SC disruption to be
forecasted (Munir et al., 2020). SC integration (C17), namely, conscious cooperation within SC
alliances, might synchronise the operational practices related to the distribution of
products/services, information flow and joint decision-making in various functional domains both
inside and outside firms’ boundaries (Shah et al., 2020). Firms should ascertain the association
between risk assessment and SC integration to improve their sustainability performance during
unexpected disruptions and uncertainty when designing their operational processes.

SC resilience (A6) represents the adaptive capability of supply chains to respond to, and
subsequently recover from, unexpected events and disruptions by smoothly continuing their
operations and balancing their connectedness through firm structure and SC functions (Golgeci
& Kuivalainen, 2020). Resilience is required for firms to survive despite efforts to mitigate the
negative effects caused by environmental changes (Bui et al., 2021). In particular, the bullwhip
effect (C18), which is associated with operational dynamics and intensifies ordering fluctuations
upstream, and the ripple effect (C20), which is associated with structural dynamics and
designates a downstream downscaling spread in demand fulfiiment, may result in severe
disruptions (Munir et al., 2020). In this context, resilience is crucial for firms when addressing the
challenges, uncertainties, and numerous crises and disruptions they face, generating sustainable
value for SCs (Golgeci & Kuivalainen, 2020). However, it is unclear how SC resilience can be
established and whether it enhances firm sustainability (Bui et al., 2021). High resilience is
important for balancing firms’ capability enhancement and the additional costs associated with
managing vulnerabilities (Pettit et al., 2019). In particular, recovery (C19) is concerned with SC
stabilisation and dynamic modifications of resource distribution to guarantee operational
stability (Golgeci & Kuivalainen, 2020). Thus, models designed to measure SC resilience and
enable firms to sustain high-performance levels under disruption must be constructed. The
construction of a system dynamics (C21) (SD) model as a tool to define, expose, reproduce and
analyse the dynamic propensities of composite systemic problems, investigate strategies and
explore emerging circumstances should be a part of this endeavour (Gréne et al., 2019).

Financial vulnerability (A7) is an efficiency gap originating from insufficient incorporation of
a domestic economy into international markets and establishes the case for welfare that
improves the reactions of the central bank to currency fluctuations (Lee et al., 2020). This leads
to financial crises (C22) partially disintegrating into vulnerability shocks or constituent imbalances,
which are possibly rigorous disruptions of financial markets that damage markets’ abilities and
firms’ effective functions (Lee et al., 2020). Indeed, disruptions inflict financial damage to
connected firms, resulting in large financial losses and operational changes that harm their
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reputation and business prestige, possibly leading to bankruptcy. Adopting SC finance (C23) is
argued to promote market utilisation and improve firms’ financial performance, subsequently
improving their competitive advantages (Bui et al., 2021). It is argued that this approach
decreases operational costs, generates more income for SCs, and promotes sustainability
because this financial mechanism involves more commercial transactions that diminish the
negative effects of disruption and produce additional sustainable value. However, an SC finance-
oriented consideration that ensures the extension of payment terms while harming suppliers can
lead to upstream SC disruptions (Bui et al., 2021). This SC vulnerability (C24) appears as an
uncovering or predisposition to a disruptive event in an SC and introduces undesirable
consequences (Shekarian et al., 2020). As a result, suppliers that face financial deterioration
could discontinue production; additionally, downstream firms within such an SC are harmed due
to the resulting credit catastrophe and struggle to satisfy the market demand.

The current understanding of disruption and ambidexterity in the context of SSCM is still
limited; this results in inferior data once disruptions are informed (Lee and Rha, 2016; Sahi et al.,
2020). These catastrophic incidents are mainly unforecastable due to limited warnings, and their
effects are difficult to forecast until they occur. Firms with higher levels of market power tend to
overcome these events; however, SC disruptions might strain their continuance capacity. Firms
need to gain and integrate different types of knowledge to sustain their ambidexterity portfolio
efficiently and effectively (Bresciani et al., 2018). Sustainability is deemed a strategic way to
gradually improve organisational competitiveness and balance acquisitions within SCs (Simeoni
et al.,, 2020).

INSERT Table 2 HERE — Proposed hierarchical structure

4.2.3. Cognitive best-worst method results

This study employs the cognitive value of the valid FDM value of each criterion to identify
effective and ineffective indicators. For example, regarding aspect Al, the best and worst criteria
are C1 and C3, with FDM weights of 0.446 and 0.341, respectively (shown in Appendix D). The
experts are then asked to evaluate the value contributed by the best criterion in each group and
the worst criterion in the group as pairwise comparisons, as shown in Table 3.

INSERT Table 3 HERE - Cognitive best-worst method results for the aspects

The results show that the CR values of all the aspects are less than 1, which indicates the
consistency of the indicators and confirms the validity and reliability of this study’s hierarchical
structure, as shown in Tables 4 and 5. The global weight of all the indicators is computed, and
each indicator is ranked. The consistency of the indicators is also confirmed (CR = 0.119). An
average cut of (A) = 0.143 is computed to indicate the most important aspects. These aspects
include financial vulnerability (A7), SC uncertainty (A2), risk assessment (A5), and supply chain
resilience (A6); these are drivers that are guaranteed to ensure SSCM effectiveness under
industrial disruption as well as ambidexterity (shown in Figure 2).

INSERT Table 4 HERE - Cognitive best-worst method results for the aspects
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INSERT Figure 2 HERE — Aspect effectiveness diagram

Similarly, an average cut of (A) = 0042 is used to determine which criteria successfully
enhance the performance effectiveness (Figure 3). This study determines that 12 criteria
successfully enhance SSCM effectiveness. The best criteria, namely, financial crisis response (C7),
business continuity (C4), SC integration (C17), bullwhip effects (C18), facility location (C1) and
supplier selection (C3), are highlighted as vital practical concepts for firms to focus on during
crises.

INSERT Table 5 HERE - Cognitive best-worst method results for each criterion

INSERT Figure 3 HERE — Criteria effectiveness diagram

4.2.4. Data saturation

Failure to achieve data saturation harms the quality, validity and robustness of the study’s
results. Therefore, data saturation, as a sensitivity analysis, is used to confirm the robustness of
the respondents and analytical findings by checking that there are no novel data or information
encountered that significantly change the results (Fusch & Ness, 2015; Bui and Tseng, 2021).
Guest et al. (2006) specified that data saturation is realised by accumulating six initial sample
respondents, depending on the sample size. Fusch & Ness (2015) declared that there should be
five to eight more interviewees after inspecting initial respondents. Thus, this study adds 7 more
experts to supplement the data saturation testing (N=38) to confirm the study’s validity and
robustness.

The result confirms that there is no major fluctuation between the value of the initial result
and the data saturation result, as shown in Figures 4-5. From the data saturation result, the
effective aspects include (A7), (A2), (A5), and (A6), as shown in Table 6, while the number of
effective criteria and top criteria still remain as (C7), (C4), (C17), (C18), (C1) and (C3), as shown in
Table 7. Thus, the study’s validity and robustness are verified.

INSERT Table 6 HERE - Cognitive best-worst method - data saturation results for the aspects
INSERT Figure 4 HERE — Aspect data saturation diagram

INSERT Table 7 HERE - Cognitive best-worst method - data saturation results for the criteria
INSERT Figure 5 HERE — Criteria data saturation diagram

5. Implications
5.1. Theoretical implications
With the rise of globalisation and easier integration for available SCs, the most important
aspect of SSCM is how to balance supply, demand and competition in a limited market to
decrease distinctiveness and increase complexity. In this context, if an SC needs to shift from
crisis response to recovery, then the SC must focus on performance and cost management;
additionally, firms may better prepare their SSCM for future disruptions based on their level of
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security.

The financial vulnerability lies in asset expositions where SC risk craving and asset evaluation
compressions may result in overestimating the value of assets; this can quickly justify a change in
prices or undermine, disentangling the financial imbalance. In this situation, firms cannot
efficiently disseminate resources within the financial system between operational actions and
transverse time, and they cannot measure and control the financial risk; thus, their economic
performance and SC accumulation will deteriorate (Lee et al., 2020). Unfavourable financial
vulnerabilities in macroeconomic situations severely decrease fiscal market costs and influence
other parts of SCs. A modification of the dynamic response to financial vulnerability shocks is
needed to mitigate severely negative changes related to industrial production (Bui et al., 2021;
Tseng et al., 2021). However, the associated risks and SC fragmentation of manufacturing and
global multilayer supply network combinations in the context of disruption are largely ignored.
There is a need to understand strategic SC gaps since corporate spillovers and the intensification
channels of financial vulnerability are likely to spread from one sector to another. An
ambidextrous global SC provides opportunities for firms to better identify ways to accomplish
their business goals and sustainable strategies and ways to protect society throughout vulnerable
periods. SC players may make specialised investments and thus be more efficient when obtaining
information about investment opportunities and potential earnings from investments. It is argued
that implementing SSCM in financially vulnerable firms helps firms overcome zero-sum situations
in negotiations and enables firms to gradually utilise information sharing and connections to
benefit exchanges. These financially vulnerable firms can make better decisions, obtain potential
benefits through integrative SSCM, attain desired outcomes, generate more value, and establish
efficient performance.

Uncertainty created by disruption threatens SC sustainability by causing undesired and
unexpected events (Liao et al., 2019). In addition to benefits such as higher production, lower
transaction costs, a greater focus on core business competencies, and a greater chance of
achieving higher profits through sharing resources with SC partners, SCs also encounter many
risks, such as uncertain demand, products that require a greater degree of diversification,
increasing customer expectations, and the presence of many global competitors; these risks make
SCs complex and difficult to predict. Firms must identify potential risks and their impacts on SC
performance to be more proactive in coping with and preventing these problems while creating
opportunities for businesses to turn risks into business opportunities to effectively implement
SSCM. Business uncertainty requires that firms ascertain their level of ambidexterity competence
to increase their sustainable value (Syed et el., 2020). Quality, reliable information is needed for
firms to deal with dramatically changing environments and uncertain complexities (Bui et al.,
2021; Munir et al., 2020). Multilayered SSCM transformations demand that firms make changes
to be disruptive adaptation oriented rather than oriented towards traditional operations. A stable
partnership that creates an alliance committed to a reduced product range and increased
efficiency with high-quality service can encourage collaboration in terms of information sharing
within an SC network to improve ambidexterity competence in the context of uncertainty.

The dynamic business environment has resulted in various SC risks (Munir et al., 2020). SC risk
indicates any risk to the flow of information, materials or products from their original supplier to
deliver the finished product to the end consumer. Risk is often associated with uncertain events,
hazards or damages, as well as unintended outcomes that may cause a sudden impact on any
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part of an SC, leading to failure at the operational, tactical, or strategic levels. A risk assessment
seeks to reduce the number of SC gaps through a coordinated, holistic approach involving all SC
stakeholders; this approach identifies and analyses the risks of SC failure points. Risk assessment
can help structure an SC to minimise the effects of risk, as disruptions substantially harm SSCM
effectiveness (Dubey et al., 2019). Mitigation plans to manage these risks may be related to
logistics, cybersecurity, finance, or risk management, and they ensure SC continuity in scenarios
that could disrupt business operations and profitability. Integrating all the stages of SC rotation
to increase transparency, reduce costs, and improve operational efficiency and employing SC
logistics techniques such as supply chain optimisation can preclude contingency planning and
reduce the overall SC risk level. However, these processes may not be enough to ensure
preparedness for every complex situation. SC resilience could be included to ensure that supply
chains can recover from risks and that firms are familiar with most integrated systems to address
and recover from losses when risks occur (Shekarian et al., 2020; Linkov et al., 2018).

Higher SC resilience enhances the capacity of SCs to cope with change. It improves the
traditional centralised corporate structure to achieve a strong ability to prepare for unexpected
events, respond to disruptions and recover from disruptions by maintaining continuous
operations at a degree of connection and control that corresponds to the desired structure and
function of the SC. This study confirms that firms that are both agile and resilient are more
efficient when responding to short-term changes and can reach a higher level of SSCM
ambidexterity (Aslam et al., 2018). SC resilience helps balance ambidextrous indicators, improve
firms’ imitating adaptivity to changing environments, and increase production sustainability
(Gomes et al., 2020). The SC resilience network must be adjusted to accommodate the risks
affecting its capabilities, including features such as reactive SC governance, internal SC alignment
with planned buffers, extended SC collaboration, and thriving SC adaptation and flexibility. Firms
must not only adapt at a single point in time during a crisis or have a flexible chain of responses
but also anticipate risks and continue to adjust to disruptions that could permanently decrease
their key business value. Therefore, ambidextrous strategies require continuous improvement,
emphasising product structures, processes, and business behaviours. A focus on integrating the
relationship between knowledge utilisation, the enhancement of firms’ capabilities and SC
partnership to deal with unexpected disruptive events and sustain operational processes is
urgently needed (Bui et al., 2021; Syed et al., 2020).

5.2. Managerial implications

As an economy falls into a recession or instability, businesses face difficulties and challenges.
One of the most important aspects to focus on is ensuring stable operations. This study highlights
several important criteria as being vital and practical issues for firms to focus on during financial
crises, namely, business continuity, SC integration, bullwhip effects, facility location, and supplier
selection, which can help textile firms during the decision-making process in the context of
industrial disruption and ambidexterity while also strengthening these firms’ sustainable
effectiveness.

During financial crises, firms often face problems when securing cash flows to repay debts,
refinancing problems, and liquidity problems, each of which affects the firm’s value creation.
Implementation of a proper SSCM strategy can help firms become stronger during difficult times
and after a recession ends. Firms need to outline risk control activities and balance the potential
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profits of their SC partners. Firms should focus on crisis management and liquidity management
and implement actions such as establishing a quick response team to deal with unusual problems
that arise in terms of safety, supplies, and materials production. Firms should employ liquidity
management as an effective solution to balance cash flows, reduce unnecessary expenditures
and closely monitor liabilities. Solutions may include reviewing portfolios and selling or divesting
them appropriately, reallocating investment resources to maximise efficiency, and optimising
loans. In addition, firms should revise their product structures, customer structures, and price
policies, revise their procurement and SC costs, optimise their taxes, and optimise their working
capital. Firms could minimise their cash inventory by exchanging cross-functionalities to
synchronise with their raw material purchases, the distribution of their raw materials and their
product deliveries. Property procurement plans that account for shelving and alternatives, such
as renting a property to maintain a sufficient cash substitute, are suggested.

Textile industry investments entail a great deal of uncertainty related to sudden breakdowns
of the global trade value chain and weakening of production and exports. This affects the demand
for consumption and investment, although material supplies like cotton and crude oil remain
relatively stable and concentrated. Therefore, the importance of maintaining business continuity
must be emphasised, as this industry is highly sensitive to external shocks, such as a decrease in
import-export activities, including a decrease in important markets such as the United States,
Europe, South Korea and Japan. Creating contingency scenarios, establishing predefined action
plans to address potential unforeseen impacts, and creating an emergency operations centre to
more effectively respond to the markets are required. State management agencies also play an
important role in the operation of textile and garment clusters. Firms should also improve their
business environment and infrastructure by investing in developments ranging from sustainable
SC networks, including raw material, chemical, and export networks, to on-site human resource
training and capital attraction. These actions are needed to ensure sustainable development
during disruptions. Strict management styles must be replaced by state-of-the-art business
opportunities that adapt quickly, flexibly, and dynamically according to changing business
directions and strategies. Firms should adapt their selling processes and distribution channel-
based digital platforms to reach and serve consumers from the manufacturing side and facilitate
last-mile delivery businesses, as these are potential solutions to foster business continuity.

SSCM development in the textile industry requires sustainable SC integration with diverse
support networks involving financial institutions, education, and infrastructure to provide raw
material supplies, such as cotton, fibre, and chemicals. Nevertheless, Vietnam does not have a
proper policy or strategy to address sustainable textile industry development yet; rather, this
development has occurred mainly within individual firms with no connection to other
organisations in the industry. Therefore, establishing a sustainable SC integration process has
become more urgent than ever, especially under the current economic disruption. This can
include determining the basic market supply strategy, connecting with other businesses, or
identifying the appropriate tactics to employ. The roles of various functions, communication
procedures and decision-making practices are related to coordinating SCs from yarn, weaving,
dyeing and garment suppliers to downstream partners, such as logistic firms, distributors and
retail channels and, finally, consumers. Focusing on internal synchronisation helps firms react
quickly to environmental changes, thus achieving a greater ability to survive during downturns
and realising certain advantages in terms of ambidexterity. Firms should establish reliable
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connections when choosing long-term partners. Likewise, there is an urgent need to reanalyse
existing partnerships to determine if these partnerships are still effective or justified in the
current context. Firms can better understand instability during a crisis by closely connecting with
their customers and suppliers; this can be done by building mutually trusting relationships and
establishing exchange channels with firms in the SC network. These connections help in the
timely sharing of information related to various issues, such as cutting costs or replacing materials
as prices increase and developing plans to prevent unexpected events.

The bullwhip effect reflects the effect of the difference between the number of products
produced and the actual demand. In other words, information about market demand is distorted
or amplified across an SC, leading to an excess of inventory; this influences price policies and
creates an inaccurate reflection of demand. In this situation, firms increase their production to
satisfy demand, causing the output of these firms to be much larger than what the actual demand
requires. As a result, a product surplus occurs because there is too much inventory, and the
increased cost of transport and labour obligates firms to shut down machinery and cut staff;
additionally, distributors have difficulty managing their inventory due to the large amount of
buying and hoarding that has occurred. Due to a lack of updated demand data and transparency
across the entire SC, retailers cannot maintain steady inventories at the minimum speed required
to replenish the demand quantity, and the resulting spike in demand is distorted as it permeates
the SC and threatens SSCM performance. Firms must realise the importance of increasing their
resilience to adverse circumstances and controlling the potential increase in SC costs due to
employing diversified sources to avoid failure or the transformation or recreation of their SCs.
Sharing information about real needs with all the participants of an SC, improving SC
communication and providing better forecasting may eliminate delays along with SCs. With a
focus on using information technology to forecast end-user demand through point-of-sale
income data, electronic data exchange, and supplier information, the implementation of
inventory management is recommended to reduce errors in downstream communication. Firms
should maintain stable prices for their products since price volatility encourages customers to
buy more when the price is low and buy less when the price is high, causing fluctuations in orders.
Developing a response plan to more deeply and broadly examine macro impacts, instead of
focusing mainly on micro drivers, is required to establish flexible SSCM under disruption.

Facility location development enables transportation, communication systems, and digital
infrastructure innovation and is important to the economy, society, and businesses' continued
sustainable development. However, it cannot be achieved by individual firms or countries; rather,
it requires global public-private partnerships. Restructuring the manufacturing SC, establishing
mutually beneficial industry connections, identifying like-minded partners, and reorganising and
strengthening the values and principles of alliances are needed. Firms need to focus on
repositioning strategies, including reforming their business models, reviewing their growth
models, diversifying their SCs, and reforming their feedback practices, to engage well and
effectively with customer behaviour and demand. Additionally, telecommunications platforms
need to secure more bandwidth to maintain business and resilience during crises since this
approach has great potential for helping maintain connections between SC partners during
periods of restriction and transitions to distance work and online learning. Applying robotics and
artificial intelligence in SC operations and other business functions is suggested. There is a need
for cooperation among governments, financial institutions and regulators to build adequate
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facility locations that enhance the effectiveness of the textile industry’s sustainability.

Many SC suppliers are participating in the modern commercial market. A firm can encounter
a crisis due to a drop in sales caused by macroeconomic factors; this decline in revenue leads to
a lack of solvency, making paying suppliers increasingly difficult. However, a lack of raw materials
from suppliers may cause production to stop, reducing the amount of output and the number of
products sold; this then leads to a decrease in revenue, which increases the possibility of a crisis
even more. Supplier selection becomes more important for firms experiencing a disruptive
scenario and in the context of ambidexterity. Firms need to establish a network map of suppliers
as a practical strategy to handle crises. If an SC is dependent on one supplier, the risk that it faces
will be higher. Firms redesign their SCs in the following two ways: (1) introduce a second source
other than their main supplier to reduce their level of risk, even though this incurs higher
administration, quality supervision and other costs, and their economic scales vary according to
the amount of supply allocated to each supplier or (2) implement local resources as a supply for
their production facilities, with local goods in each of the major markets the firm covers; this
strategy helps businesses disperse risk and lowers transportation costs, but also requires higher
conversion costs. Moreover, firms must carefully control the increase in their SC costs due to the
diversified sources employed to avoid discontinuity or inaccessibility of the chain. It is also
important to assess supplier risks, such as supplier reputation, quality of products/services,
delivery performance, price and payment method, vendor customer service, and supplier
financial risk, to avoid potential losses and evaluate their long-term performance and
sustainability.

Currently, Vietnam is gradually transitioning from a crisis response phase to a recovery phase,
and so now the key questions for textile SSCM are how to better prepare for future crises, ensure
stable and synchronous operations, avoid risks, and reduce costs to overcome future crises.

6. Conclusion

The textile industry is one of the largest global industries and has recently been making
progress in identifying the necessary indicators for implementing sustainable management
concepts in SC networks. In recent decades, the number of SSCM studies has increased due to
pressure caused by resource limitations and consumption activities, which have led to increasing
waste and environmental contamination. Previous studies have failed to (1) generate data from
databases and confirm the validity of effective indicators; (2) build a hierarchical structure with
interrelationships under industrial disruption and ambidexterity; and (3) determine the necessary
indicators for effective textile industry SSCM performance. This study identifies data-driven SSCM
indicators under conditions of industrial disruption and ambidexterity by proposing a hybrid
method that merges data-driven analysis, the FDM, and the cognitive BWM. This data-driven
technique identifies SSCM indicators and composes an SSCM hierarchical structure based on big
data sources. The FDM filters the valid indicators from experts’ linguistic references. The cognitive
BWM is employed to determine the best and worst indicators to prioritise in the decision-making
process to improve SSCM performance.

This study collects and validates a set of indicators consisting of seven aspects, including SC
network design, SC uncertainty, information technology flexibility, sustainable partnership, SC
risk assessment, SC resilience, and financial vulnerability, and 24 criteria, establishing a valid
hierarchical structure for SSCM under industrial disruption and ambidexterity. The results show
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that the most important aspects are financial vulnerability, SC uncertainty, risk assessment, and
supply chain resilience, which are drivers that are guaranteed to improve the effectiveness of
SSCM under industrial disruption, as well as in the context of ambidexterity. The top 5 criteria,
namely, financial crisis response, business continuity, SC integration, bullwhip effect, facility
location, and supplier selection, are highlighted as vital practical tactics for firms to focus on.

This study contributes theoretical and practical implications by providing effective data-driven
tools to identify SSCM indicators that are effective under industrial disruption and ambidexterity.
Due to the uncertainty and vagueness of SSCM practices, this study proposes a method that uses
the cognitive BWM as its core to derive an adjustment process for improving the consistency of
the hierarchical structure and the identification procedure of the critical indicators for the
decision-making process. First, an SSCM indicator set and hierarchical structure are used to enrich
the SSCM literature on industrial disruption and ambidexterity, and practical directions are
provided for firms to improve their sustainable, effective performances. This study contributes by
proposing and compiling the multiple benefits of structuring the SSCM literature and the textile
industry literature. The indicators in this literature shape SSCM responses, ensure stability and
synchronous operations, and avoid risks under disruption and ambidexterity.

However, some limitations still exist in this study. The hierarchical structure in this study may
not be comprehensive since the indicators used are taken from the Scopus database only. Future
studies should include additional indicators from other databases or employ a cross data-driven
analysis to conduct further examinations. ldentifying what types of resources, skills and
capabilities are needed and suggestions are provided for the types of ambidexterity, exploration
or/and exploitation are applicable to the industry SCs. The results of this study are dependent on
expert references, which may include prejudices due to their acquaintance with the study field;
future studies should increase the sample size to overcome this problem. It is recommended that
future studies apply the proposed structure to other industries or conduct a comparison among
other countries or geographical areas to provide more generalizability. Furthermore, this study
suggests integrating the proposed method with other methods to enhance the reliability of the
results and the applicability and usefulness of the method for future studies. Since this study did
not evaluate the relationship among the different indicators, future studies are recommended to
explore their cause-and-effect interrelationship or to measure the consistent theoretical causal
model among the indicators using methods such as fuzzy structural equation modelling or fuzzy
decision-making trials and evaluation laboratory methods.

Acknowledgement

References

1. Abdul-Hamid, A. Q., Ali, M. H., Tseng, M. L., Lan, S., & Kumar, M. (2020). Impeding challenges on
industry 4.0 in circular economy: Palm oil industry in Malaysia. Computers & Operations
Research, 123, 105052.

2. Ahi, P, & Searcy, C. (2015). Assessing sustainability in the supply chain: A triple bottom line
approach. Applied Mathematical Modelling, 39(10-11), 2882-2896.

3. Aslam, H., Blome, C., Roscoe, S., & Azhar, T. (2018). Dynamic supply chain capabilities: How market
sensing, supply chain agility and adaptability affect supply chain ambidexterity. International Journal
of Operations and Production Management, 38(12), 226-2285.

24



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bresciani, S., Ferraris, A., & Del Giudice, M. (2018). The management of organizational ambidexterity
through alliances in a new context of analysis: Internet of Things (loT) smart city
projects. Technological Forecasting and Social Change, 136, 331-338.

Bui, T. D., & Tseng, M. L. (2021). Understanding the barriers to sustainable solid waste management
in society 5.0 under uncertainties: A novelty of socials and technical perspectives on performance
driving. Environmental Science and Pollution Research. (In press)

Bui, T. D., Ali, M. H., Tsai, F. M., Iranmanesh, M., Tseng, M. L., & Lim, M. K. (2020b). Challenges and
Trends in Sustainable Corporate Finance: A Bibliometric Systematic Review. Journal of Risk and
Financial Management, 13(11), 264.

Bui, T. D., Tsai, F. M., Tseng, M. L., & Ali, M. H. (2020a). Identifying sustainable solid waste
management barriers in practice using the fuzzy Delphi method. Resources, Conservation and
Recycling, 154, 104625.

Bui, T. D., Tsai, F. M., Tseng, M. L., Tan, R. R, Yu, K. D. S., & Lim, M. K. (2021). Sustainable supply chain
management towards disruption and organizational ambidexterity: a data driven
analysis. Sustainable Production and Consumption, 26, 373-410.

Bustinza, O. F., Vendrell-Herrero, F., & Gomes, E. (2019). Unpacking the effect of strategic
ambidexterity on performance: A cross-country comparison of MMNEs developing product-service
innovation. International Business Review, 29, 101569.

Carayannis, E. G., Del Giudice, M., & Soto-Acosta, P. (2018). Disruptive technological change within
knowledge-driven economies: the future of the internet of things (loT). Technological Forecasting
Social Change, 136, 265—-267.

Carter, C. R., & Rogers, D. S. (2008). A framework of sustainable supply chain management: moving
toward new theory. International Journal of Physical Distribution & Logistics Management, 38(5),
360-387.

Dong, J., Wan, S., & Chen, S. M. Fuzzy best-worst method based on triangular fuzzy numbers for
multi-criteria decision-making. Information Sciences, 547, 1080-1104.

Dubey, R., Gunasekaran, A., & Childe, S. J. (2019). Big data analytics capability in supply chain
agility. Management Decision, 37(1), 10-36.

Eck, N. V., & Waltman, L. (2018). VOSviewer Manual: Manual for VOSviewer Version 1.6.11.
Esfahbodi, A., Zhang, Y., Watson, G., & Zhang, T. (2017). Governance pressures and performance
outcomes of sustainable supply chain management—An empirical analysis of UK manufacturing
industry. Journal of Cleaner Production, 155, 66-78.

Ferraris, A., Erhardt, N., & Bresciani, S. (2019). Ambidextrous work in smart city project alliances:
unpacking the role of human resource management systems. The International Journal of Human
Resource Management, 30(4), 680-701.

Fusch, P. I, & Ness, L. R. (2015). Are we there yet? Data saturation in qualitative research. The
Qualitative Report, 20(9), 1408.

Golgeci, I., & Kuivalainen, O. (2020). Does social capital matter for supply chain resilience? The role
of absorptive capacity and marketing-supply chain management alignment. Industrial Marketing
Management, 84, 63-74.

Gomes, P. 1., Silva, G. M., & Sarkis, J. (2020). Exploring the relationship between quality ambidexterity
and sustainable production. International Journal of Production Economics, 224, 107560.

25



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Grone, S., Forster, S., & Hiete, M. (2019). Long-term impact of environmental regulations and eco-
conscious customers in the chemical industry: A system dynamics approach to analyze the effect of
multiple disruptions. Journal of Cleaner Production, 227, 825-834.

Guest, G., Bunce, A., & Johnson, L. (2006). How many interviews are enough? An experiment with
data saturation and variability. Field Methods, 18(1), 59-82.

Han, J. H., Wang, Y., & Naim, M. (2017). Reconceptualization of information technology flexibility for
supply chain management: An empirical study. International Journal of Production Economics, 187,
196-215.

Ho, H. T. T., & Watanabe, T. (2020). The dynamics of textile firm responses to the restriction of
endocrine disrupting surfactants: a Vietnam case study. Journal of Risk Research, 23(4), 504-521.
Hodder, |. The interpretation of documents and material culture. Sage Biographical Research
(1994), United States.

Jajja, M. S. S., Chatha, K. A., & Farooq, S. (2018). Impact of supply chain risk on agility performance:
Mediating role of supply chain integration. International Journal of Production Economics, 205, 118-
138.

Kaur, H., & Singh, S. P. (2021). Multi-stage hybrid model for supplier selection and order allocation
considering disruption risks and disruptive technologies. International Journal of Production
Economics, 231, 107830.

Koberg, E., & Longoni, A. (2019). A systematic review of sustainable supply chain management in
global supply chains. Journal of Cleaner Production, 207, 1084-1098

Kristal, M. M., Huang, X., & Roth, A. V. (2010). The effect of an ambidextrous supply chain strategy
on combinative competitive capabilities and business performance. Journal of Operations
Management, 28(5), 415-429.

Kuo, T.C., Chen, K. J., Shiang, W. J., Huang, P. B., Otieno, W., & Chiu, M. C. A collaborative data-driven
analytics of material resource management in smart supply chain by using a hybrid Industry 3.5
strategy. Resources, Conservation and Recycling, 164, 105160.

Laine, |., & Galkina, T. (2017). The interplay of effectuation and causation in decision making: Russian
SMEs under institutional uncertainty. International Entrepreneurship and Management
Journal, 13(3), 905-941.

Lan, Y., Cai, X., Shang, C., Zhang, L., & Zhao, R. (2020). Heterogeneous suppliers’ contract design in
assembly systems with asymmetric information. European Journal of Operational Research.

Lee, S. J., Posenau, K. E., & Stebunovs, V. (2020). The anatomy of financial vulnerabilities and banking
crises. Journal of Banking & Finance, 112, 105334.

Lee, S. M., & Rha, J. S. (2016). Ambidextrous supply chain as a dynamic capability: building a resilient
supply chain. Management Decision, 54(1), 2—23.

Liao, H., Shi, Y., Liu, X., Shen, N., & Deng, Q. (2019). A non-probabilistic model of carbon footprints in
remanufacture under multiple uncertainties. Journal of Cleaner Production, 211, 1127-1140.

Lim, M. K., Tseng, M. L., Tan, K. H., & Bui, T. D. (2017). Knowledge management in sustainable supply
chain management: Improving performance through an interpretive structural modelling
approach. Journal of Cleaner Production, 162, 806-816.

Lin, CWR., Jeng S.Y. Tseng, M.L., Tan, R.G. (2019). A cradle-to-cradle analysis in the toner cartridge
supply chain using fuzzy recycling production approach. Management of Environmental Quality: an
international Journal 30(2), 329-345

26



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.
49.

50.

51.

52.

53.

Linkov, I., Trump, B.D., & Keisler, J. (2018). Risk and resilience must be independently managed.
Nature, 555(7694).

Lukoschek, C. S., Gerlach, G., Stock, R. M., & Xin, K. (2018). Leading to sustainable organizational unit
performance: Antecedents and outcomes of executives' dual innovation leadership. Journal of
Business Research, 91, 266-276.

MartiSauskas, L., Augutis, J., & Krikstolaitis, R. (2018). Methodology for energy security assessment
considering energy system resilience to disruptions. Energy Strategy Reviews, 22, 106-118.

Munir, M., Jajja, M. S. S., Chatha, K. A., & Farooq, S. (2020). Supply chain risk management and
operational performance: The enabling role of supply chain integration. International Journal of
Production Economics, 227, 107667.

Partanen, J., Kohtamaki, M., Patel, P. C., & Parida, V. (2020). Supply chain ambidexterity and
manufacturing SME performance: The moderating roles of network capability and strategic
information flow. International Journal of Production Economics, 221, 107470.

Pereira, V., Munjal, S., & Ishizaka, A. (2019). Outsourcing and offshoring decision making and its
implications for businesses-A synthesis of research pursuing five pertinent questions. Journal of
Business Research, 103, 348-355.

Pettit, T. J., Croxton, K. L., & Fiksel, J. (2019). The evolution of resilience in supply chain management:
a retrospective on ensuring supply chain resilience. Journal of Business Logistics, 40(1), 56-65.

Pillai, K. G., Hodgkinson, G. P., Kalyanaram, G., & Nair, S. R. (2017). The negative effects of social
capital in organizations: A review and extension. International Journal of Management
Reviews, 19(1), 97-124.

Poursoltan, L., Seyedhosseini, SM., & Jabbarzadeh, A. (2021) A two-level closed-loop supply chain
under the constract Of vendor managed inventory with learning: a novel hybrid algorithm, Journal
of Industrial and Production Engineering, 38:4, 254-270

Rajeev, A., Pati, R. K., Padhi, S. S., & Govindan, K. (2017). Evolution of sustainability in supply chain
management: A literature review. Journal of Cleaner Production, 162, 299-314.

Rebs, T., Brandenburg, M., & Seuring, S. (2019). System dynamics modeling for sustainable supply
chain management: A literature review and systems thinking approach. Journal of Cleaner
Production, 208, 1265-1280.

Rezaei, J. (2015). Best-worst multi-criteria decision-making method. Omega, 53, 49-57

Sahi, G. K., Gupta, M. C., & Cheng, T. C. E. (2020). The effects of strategic orientation on operational
ambidexterity: A study of indian SMEs in the industry 4.0 era. International Journal of Production
Economics, 220, 107395.

Seuring, S., & Miiller, M. (2008). From a literature review to a conceptual framework for sustainable
supply chain management. Journal of Cleaner Production, 16(15), 1699-1710.

Shah, S. A. A, Jajja, M. S. S., Chatha, K. A, & Farooq, S. (2020). Servitization and supply chain
integration: An empirical analysis. International Journal of Production Economics, 229, 107765.
Shamim, S., Zeng, J., Choksy, U. S., & Sharig, S. M. (2020). Connecting big data management
capabilities with employee ambidexterity in Chinese multinational enterprises through the
mediation of big data value creation at the employee level. International Business Review, 29(6),
101604.

Shamsuzzoha, A., Ndzibah, E., & Kettunen, K. (2020). Data-driven sustainable supply chain through
centralized logistics network: Case study in a Finnish pharmaceutical distributor company. Current
Research in Environmental Sustainability, 2, 100013.

27



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Simeoni, F., Brunetti, F., Mion, G., & Baratta, R. (2020). Ambidextrous organizations for sustainable
development: The case of fair-trade systems. Journal of Business Research, 112, 549-560.

Syed, T. A,, Blome, C., & Papadopoulos, T. (2020). Resolving paradoxes in IT success through IT
ambidexterity: The moderating role of uncertain environments. Information & Management, 57(6),
103345.

Tsai, F. M., Bui, T. D., Tseng, M. L., Lim, M. K., & Hu, J. (2020). Municipal solid waste management in
a circular economy: A data-driven bibliometric analysis. Journal of Cleaner Production, 275, 124132.
Tseng, M. L., & Bui, T. D. (2017). Identifying eco-innovation in industrial symbiosis under linguistic
preferences: A novel hierarchical approach. Journal of Cleaner Production, 140, 1376-1389.

Tseng, M. L., Lim, M. K., & Wu, K. J. (2019). Improving the benefits and costs on sustainable supply
chain finance under uncertainty. International Journal of Production Economics, 218, 308-321.
Tseng, M.L., Chen, CC., Wu, KJ., Tan, R.R. (2020). Eco-efficient sustainable service supply chain
management hierarchical model in qualitative information and quantitative data. Management of
Environment Quality: an international journal 31(4), 961-984

Tseng, ML., Tran, TPT., Ha, HM., Bui, TD &Lim, M K. (2021) Sustainable industrial and operation
engineering trends and challenges Toward Industry 4.0: a data driven analysis, Journal of Industrial
and Production Engineering, DOI: 10.1080/21681015.2021.1950227

Turkay, M., Saracoglu, O., & Arslan, M. C. (2016). Sustainability in supply chain management:
Aggregate planning from sustainability perspective. PloS one, 11(1), e0147502.

Venugopal, A., Krishnan, T. N., Upadhyayula, R. S., & Kumar, M. (2020). Finding the microfoundations
of organizational ambidexterity-Demystifying the role of top management behavioural
integration. Journal of Business Research, 106, 1-11.

Vietnam Ministry of Industry and Trade (2020, May 20th). Synthesize major issues in the regular press
conference of the Ministry of Industry and Trade. Retrieved November 6th, 2020 from
https.//www.moit.gov.vn/tin-chi-tiet/-/chi-tiet/tong-hop-cac-van-%C4%91e-chu-yeu-trong-hop-
bao-thuong-ky-bo-cong-thuong-19411-17.html

Wang, C. N., Viet, V. T. H,, Ho, T. P., Nguyen, V. T., & Nguyen, V. T. (2020). Multi-Criteria Decision
Model for the Selection of Suppliers in the Textile Industry. Symmetry, 12(6), 979.

Wang, X., & Ouyang, Y. (2013). A continuum approximation approach to competitive facility location
design under facility disruption risks. Transportation Research Part B: Methodological, 50, 90-103.
Wide, P. (2020). Improving decisions support for operational disruption management in freight
transport. Research in Transportation Business & Management, 100540.

Xing, J., Zeng, Z., & Zio, E. (2019). Dynamic business continuity assessment using condition monitoring
data. International Journal of Disaster Risk Reduction, 41, 101334.

Yusuf, Y., Menhat, M. S., Abubakar, T., & Ogbuke, N. J. (2019). Agile capabilities as necessary
conditions for maximising sustainable supply chain performance: An empirical
investigation. International Journal of Production Economics, 222, 107501.

Zhao, T., Xu, X., Chen, Y., Liang, L., Yu, Y., & Wang, K. (2020). Coordination of a fashion supply chain
with demand disruptions. Transportation Research Part E: Logistics and Transportation Review, 134,
101838.

Zhao, Y., Zhang, X,, Jiang, W., & Feng, T. (2021). Does second-order social capital matter to green
innovation? The moderating role of governance ambidexterity. Sustainable Production and
Consumption, 25, 271-284.

28


https://doi.org/10.1080/21681015.2021.1950227

29



	Elsevier 
	261377
	Enlighten Accepted coversheet
	261377




