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Abstract
Business continuity in disruptions like the COVID-19 pandemic involves sustainable supply chain management (SSCM) with
limited resources and risks for the well-being and prosperity of stakeholders and customers involved with limited environmental
effects. The purpose of the paper is to outline enablers in customer engagement that supports SSCM in times of disruption like the
COVID-19 pandemic. This research uses an extensive literature review followed by academic and industry practitioners’
opinions to identify customer engagement enablers in SSCM for business continuity. Hybrid stepwise weight assessment ratio
analysis (SWARA) and rough set numbers rank customer engagement enablers that support SSCM in disruption. The research
builds on stakeholder theory and the sustainability framework for economic performance through non-economic aspects. The
research concludes that the focus on agility for target customers through collaboration and information sharing in SSCM will
support business continuity. It shall support decision-making in the supply chain in uncertainties. Engagement with stakeholders
leads to focused execution in response to customer demand through faster communication and crucial information sharing, thus
eliminating bottlenecks for business continuity.

Keywords Sustainable supply chain management (SSCM) . Customer engagement . Disruption . COVID-19 . Rough stepwise
weight assessment ratio analysis (R-SWARA) . Business continuity

Introduction

The COVID-19 pandemic is a disruption that witnessed mas-
sive health scare, economic recession with plunging demand,
business discontinuity and in general, slowing down of eco-
nomic activities (Carlsson-Szlezak et al. 2020; Jayaram et al.
2020). Business continuity (Cerullo and Cerullo 2004;

Herbane et al. 2004) has supply chain management (SCM)
as its intrinsic part (Schätter et al. 2019; Shashi et al. 2019)
as, during disruptions, the movement of resources and value
additions through goods/services from both the demand and
supply side gets affected. SCM is an efficient movement of
resources and information and assesses demand (Skjoett-
Larsen et al. 2003; Sharma et al. 2020). However, the
COVID-19 pandemic demonstrated the vulnerability of global
supply chains (Kumar 2020), with lesser margins to absorb
errors and a faltering of economies worldwide along with
closure of businesses (Building a More Resilient ICT Supply
Chain: Lessons Learned during the COVID-19 Pandemic
2020; Magdin 2021).

For a long time, organisations’ focus had been on cost and
inventory optimisation, supplier strategies and lean inventory,
just in time process, focusing on critical node suppliers only
(Seuring and Müller 2008b; Butner 2010; Kilpatrick and
Barter 2020). Disruption by the pandemic demonstrated the
vulnerabilities of SC and businesses (Shammi et al. 2020;
Silverthorne 2020). Survival and rebounding had been easy
for organisations with an integrated approach with customers
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through structures, technologies and communities and shared
identity (Papageorgiou 2009; Abdelnour et al. 2020). The or-
ganisations that sustained themselves well in the pandemic are
the ones that created a sustainable and resilient supply chain.
For instance, the resilient SCM supported business continuity
in global companies like Nestle, which reportedly saw growth
during the pandemic (Kumar 2020) like other digital and
healthcare businesses (Abdelnour et al. 2020). However, the
pandemic affected growth and economic activity especially in
emerging economies like India, Bangladesh and many coun-
tries leading to high unemployment, lower gross domestic
product (GDP) and closure of businesses (Shammi et al.
2020).

Business continuity in extreme disruption like pandemics
and climate change is significant as 90% of businesses glob-
ally are small and medium enterprises (SME). The World
Bank reports that formal SME contributes around 40% of
GDP in emerging economies (Small and Medium
Enterprises and Finance 2020) while the rest is in the informal
economy. Emerging economies are differentiated from the
maturedmarkets by their per capita income, limited infrastruc-
ture and growth (Sánchez-Flores et al. 2020). Businesses in
emerging economies have lesser access to finance, technology
and knowledge to deal with business disruptions than devel-
oped economies (Szekely and Kemanian 2016; Sneader and
Singhal 2021). The supply chain is now global (Sánchez-
Flores et al. 2020) while integrating the local vendors, sup-
pliers and other customers. Business continuity depends on
effective collaboration with different customers, including
vendors and suppliers, to cater to the market’s needs and de-
mand (Chopra et al. 2011; Alicke and Strigek 2020).
Emerging economies are an essential link of the global supply
chains as manufacturing, production and a host of develop-
ment activities are based in these economies (Sánchez-Flores
et al. 2020).

SSCM emphasises the triple bottom line (Elkington 1999)
with people, profit and the planet. People involving local com-
munities, internal and external customers (Kaur and Bhardwaj
2019; Kiron et al. 2015) and stakeholders’ collaboration are
crucial to managing organisational activities (Seuring and
Muller 2008a; Silvestre et al. 2018). The people or social
aspect of SCM is vital due to the complexity of supply chains
(Mani et al. 2016; Govindan et al. 2021), and value creation
involves collaboration for relational terms between different
entities of available resources and capabilities (Caldwell et al.
2017). The relation coordination supports performance en-
hancement with different entities (Roehrich et al. 2019), and
is affected by a lack of goal alignment, effective governance
mechanism, unethical practices and knowledge asymmetry
between the different parties (Kalra et al. 2021).

Customer engagement builds a shared identity (Grewal
et al. 2017) with internal and external customers to achieve
organisation’s economic performance (Al-Dmour et al. 2019)

and also respond effectively to global and potential risk
(Sánchez-Flores et al. 2020). Carter and Rogers’s (2008) con-
ceptual framework on sustainability involving the triple bot-
tom line of economic, environmental and social aspects con-
cludes strategic and effective coordination for competitive-
ness, and resilience (Seuring and Muller 2008b) of focal or-
ganisation and supply chain.

Disruptions are long-term and short-term disturbances
(Nikolopoulos et al. 2020), affecting organisations’ day-
to-day activities and ability to achieve short-term and
long-term goals. It can vary in nature, type and frequency
but affect SC operations. For instance, service failure is a
short-term disruption (Zheng et al. 2008), and disasters like
flood, fire at a manufacturing facility and pandemic can
have effect on more than one entity in a supply chain
(Azadegan et al. 2020) causing a delay in deliveries, affect-
ing revenues, sales and workforce utilisation with ultimate
effect on an organisation’s position in the market (Ivanov
and Dolgui 2020). SSCM is also the management of high-
impact, high-risk, low-frequency disruptions like the one
caused in the COVID-19 pandemic (Li and Zobel 2020).
The COVID-19 pandemic (Nikolopoulos et al. 2020) that
affected businesses worldwide need effective integration
and coordination for business continuity through identifi-
cation of critical enablers by decision-makers(Alicke and
Strigek 2020; Degnarain 2020; Evans et al. 2017).
Stakeholders (Herbane et al. 2004; McKnight and
Linnenluecke 2016) play the essential role in SSCM in
times of threats and significant disruptions. Thus, safety,
scarcity of resources and decisions related to stakeholders
need to be considered (Carter and Rogers 2008).
Engagement with customers, closing the supply chain loops
(Kazancoglu et al. 2020) and supporting greater customer
satisfaction/loyalty, is essential for business continuity
(Kumar et al. 2013).

Researchers assert that many approaches support and are
put into practice to contain risk and maintain business conti-
nuity in SCM, like reducing the complexity of the supply
chain’s nodes and network, relying on the stored inventory
and building additional capacities (Jabbarzadeh et al. 2018).
However, stakeholders’ strategic priorities act as barriers to
resilience and business continuity (Ali et al. 2017). Also,
emerging economies’ integration and coordination are affect-
ed by a lack of awareness, knowledge and finance (Bag et al.
2018).

The uncertainty of COVID-19 increased the instances of
hoarding, storage (Jabbour and Jabbour 2020) with customers
and muted demand with disintegrated supply chains.
Identification of the enablers that support the ability of orga-
nisations to respond by more integration (Wankmüller and
Reiner 2019) will lead to efficient management of resources
and decision-making vital for business continuity. This iden-
tification of enablers is vital for emerging economies that deal
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with climate changes like earthquakes and floods, and lack
knowledge and financial prowess to draft a response to ensure
economic performance (Sánchez-Flores et al. 2020).

Identification for prioritisation of customer engagement en-
ablers in SSCM for business continuity leads to research ques-
tions which further became the objectives explored in the re-
search. The first research question had been to identify if eco-
nomic performance can be maintained through collaboration
and integration among different customers or entities in the
supply chain in times of supply chain disruption.Andwhat are
the enablers for engagement that can support in times of
disruption for business continuity. Mani et al. (2016) assert
the stakeholder and resource-based theory in social sustain-
ability to support decision-makers utilising their resources and
capabilities along with other customers and partners to create a
sustainable advantage. Thus, the other research question was
if these enablers can be ranked and prioritised for effective
utilisation of resources and value creation to manage
disruption in the supply chain. The conceptual sustainability
framework by Carter and Rogers (2008) was referred which
focused on the importance of achieving economic perfor-
mance by integrating non-economic factors. Hence, the re-
search objectives for identifying and prioritising the customer
engagement enablers for managerial implications to support
decisions and practices for business continuity are as below:

RO1: To identify the enablers of customer engagement in
SSCM to manage disruption for business continuity.
RO2: To rank and prioritise the enablers of customer
engagement in SSCM.
RO3: To enhance the value utilisation of resources more
responsibly as we move forward, focusing on customer
engagement in a sustainable supply chain.

An extensive literature review was carried out as per the
research objectives, followed by academic and industry prac-
titioners’ opinions to identify customer engagement enablers
in SSCM for business continuity. Hybrid stepwise weight as-
sessment ratio analysis (SWARA) and rough set numbers rank
customer engagement enablers supporting SSCM in disrup-
tion. The research is significant as it builds on the earlier
approaches of stakeholder theory to support business continu-
ity (Herbane et al. 2004; Hofmann et al. 2013; McKnight and
Linnenluecke 2016) through integration between different en-
tities. Theoretically, the research builds on Cater and Rogers’s
(2008) framework on sustainability, which includes resource
dependence theory emphasising economic performance
through non-economic factors. Enhanced sustainability miti-
gates the effects of disruption in SCM (Sajjad et al. 2015;
Jabbarzadeh et al. 2018). It includes disruption for production
and supply sides and is accomplished by improving the deliv-
erables with engaged stakeholders, including customers.
Demand visibility and clarity on customer preferences

through effective collaboration, information sharing and
seamless integration with various stakeholders enhance eco-
nomic performance with the inclusion of environmental and
social factors of the supply chain (Thron et al. 2006; Hofmann
et al. 2013; Gouda and Saranga 2018), and are essential for
emerging economies that are a part of global supply chains.
The manuscript identifies enablers in SSCM for business con-
tinuity in global supply chains with an emerging economy
perspective.

The paper is divided into six sections. A review of the
literature for customer engagement and SSCM is in the
“Literature review” section. The “Research methodology”
section defines the research methodology, followed by the
“Data analysis and results” section and the “Discussions and
implications” section with discussions and implications. The
“Conclusion and limitations of research” section is the con-
clusions with limitations of research.

Literature review

For the study to outline customer engagement enablers in
SSCM for business continuity, a systematic literature review
process was undertaken by adopting from the work of Carter
and Rogers (2008), Fischl et al. (2014), Seuring and Muller
(2008a), Vivek et al. (2014) and Zhang et al. (2020). Research
articles and studies from various databases like Web of
Science, Science-direct, EBSCO, SCOPUS, ProQuest,
Emerald and Google were explored, and final research articles
were selected based on the following criteria.

1. As sustainability started gaining more prominence, the
post-Brundtland Commission report (WCED 1987) on
the importance of sustainability and Elkington’s (1999)
definition of triple bottom line involving people, profit
and the planet. The time horizon for the research work is
from 1990 to 2021.

2. Identification of relevant research articles was made using
the keywords like “Sustainable Supply Chain
Management”, “Strategic Sourcing”, “Customer
Eng ag emen t i n Su s t a i n a b l e Supp l y Cha i n
Management”, “Supplier relationship management”,
“Business continuity and sustainability”, “Business
Continuity and Sustainability”, “Sustainable business
practices”, “Disruption management in the supply chain”
and “Business continuity and stakeholder theory in
SSCM”.

3. For further inclusion and exclusion of research studies,
Carter and Rogers (2008), Seuring and Muller (2008a),
Vivek et al. (2014), Shashi et al. (2019) and Zhang et al.
(2020) were referred. The selection process of articles was
performed in multiple folds. First, we included articles
written in English language and published in peer-
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reviewed journals. Likewise, we exclude the obfuscated
literature such as magazine, conference proceedings, doc-
toral thesis, white papers, workshop summary, poster pre-
sentations and news blogs to increase the reliability of the
study. After screening process, 130 peer-reviewed articles
from more than 40 journals considered for the review
process. In the SLR process, a sorting process was per-
formed in which title and abstract reviews were analysed
to select research papers that suggest clear management
focus pertaining to customer engagement in supply chain,
business continuity and sustainable business. To avoid
any human biasness and vagueness in article selection,
we thoroughly read the full article before leading to final
decision. Hence, rigorous search process was performed,
resulting in a final set of 72 research articles to be consid-
ered for the study.

4. This research also references studies made by Mc-Kinsey
and the company for more relevance to current business
practices in the pandemic.

Subsequent sections summarise the literature review
followed with research gaps for outlining the enablers of cus-
tomer engagement for sustainable supply chain management
in disruptions like COVID-19.

Engagement for business continuity

The literature in SSCM earlier focused on environmental prac-
tices, including green SCM and procurement practices involv-
ing recycling, waste reduction, developing environmentally
safe products, environmental impact assessment of various
partners, measurement and accounting of sustainability
(Amann et al. 2014). Researchers considered SSCM social
aspects too, with studies involving corporate social responsi-
bility practices, fair labour and working conditions and etc.
(Brammer and Walker 2011; Amann et al. 2014). However,
now the three aspects of SSCM are taken as a whole. SSCM is
a summation of economic, environmental and social factors
(Carter and Rogers 2008; Seuring and Muller 2008a) wherein
sustainability choices of the organisation are extended to the
supply chain. Thus, it involves the organisations and supply
chain economic performance with the environmental and so-
cial factors. SSCM supports risk reduction and performance
enhancement too (Brammer and Walker 2011) and affects
corporate reputation on how an organisation responds to var-
ious environmental and social concerns to meet the expecta-
tions of its partners and customers (Hoejmose et al. 2014).

Carter and Rogers (2008) further elaborate that sustainabil-
ity is critical for risk management in times of disruption, in-
cluding climate change when fluctuation in resources demand
and supply can cause uncertainty and proactive engagement
can lower the risk in the supply chain. Organisations are in-
terdependent on their stakeholders as per stakeholder theory,

where key partners are engaged depending on the need and the
equation prevalent between them (McKnight and
Linnenluecke 2016). This engagement with suppliers and oth-
er stakeholders serves customers during various risks, includ-
ing resource depletion and natural calamity (Zhang and
Awasthi 2014; Bendul et al. 2017).

SSCM involves informed decisions through collaborations
(Sánchez-Flores et al. 2020) between a focal company, sup-
pliers and partners to yield benefits and value to its customers
at minimum supply cost (Papageorgiou 2009) and depends on
the network’s design for real-time management through plan-
ning and scheduling. Business continuity management in-
volves risk assessment, continuity planning and steps for re-
covery (Azadegan et al. 2020). The literature also identifies
the integration of triple pillars of sustainability with coopera-
tion (Seuring and Muller 2008a), coordination (Carter and
Rogers 2008) and collaboration (Sánchez-Flores et al. 2020)
for engagement with stakeholders, including internal and
external to value add as per the requirement. Wankmüller
and Reiner (2019) clarify that collaboration is the highest level
of engagement between different entities in a supply chain
built with cooperation and coordination between them. In
times of disruption, collaboration supports the highest level
of commitment and trust to create winning solutions, shared
identity and combinations for those involved leading to cus-
tomer satisfaction (Kaur and Bhardwaj 2019) for greater eco-
nomic performance.

Furthermore, integration between different business sys-
tems and stakeholders supports the movement of informa-
tion, material and capital, enhancing the organisations’
competitiveness and profitability (Ahi and Searcy 2013),
and is a differentiator for greater brand recognition, re-
source optimisation, better customer service and competi-
tiveness (Luthra et al. 2015). The engagement between dif-
ferent organisational customers, stakeholders and partners
be for public, private, for-profit or not-for-profit organisa-
tions also gets increasingly complex with the increase in the
number of partners and the size of entities (Roehrich et al.
2014). However, common goals, shared knowledge, lead-
ership and governance mechanisms that focus on increased
experimentation and innovation through collaboration help
in managing the inter-organisational relationships. For the
relationship between different entities of different sizes, the
literature identifies that private or smaller organisations
have the skill, knowledge and innovation capabilities. In
contrast, larger or public organisations support social value
creation, incentives for innovation, employment and com-
petition to increase performance over time (Roehrich
et al. 2014; 2019; 2020) while overcoming the barriers.

Engagement supports business continuity in disruption and
risk management by planning strategy alignment up to the
operational levels through information sharing, communica-
tion and adaptive organisational structures and processes
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(Herbane et al. 2004). Engagement is vital for efficient man-
agement of resources, planning for newer practices, disruption
and climate change (Van Doorn et al. 2010; Zhang and
Awasthi 2014). It also has external reasons for brand manage-
ment and internal engaged partners and customers through
shared identity (Vivek et al. 2014; Grewal et al. 2017;
Dahlmann and Röhrich 2019). However, integration at the
complete organisational level or SC level gets complex with
multiple entities and partners (Roehrich et al. 2014; Azadegan
et al. 2020) and thus affects business continuity. Schatter et al.
(2019) further elaborate that fewer studies and approaches are
in literature suggesting approaches for handling disruptions at
the complete SCM level. Most business continuity studies are
focused on IT industry or at the team level with fewer units.

The literature identifies different approaches for busi-
ness continuity in SSCM and involves risk management
and performance (Khalid and Seuring 2017; Jabbarzadeh
et al. 2018), collaboration (Sánchez-Flores et al. 2020)
and design (Wu and Pagel 2011; Busse et al. 2016) for
better economic performance. Economic performance in
disruption is sustained operations with efficient delivery
times while working with minimal resources (Simatupang
and Sridharan 2002; Sik Jeong and Hong 2007). And en-
gagement depends on different motivations and dynamic
expectations (Shepetuk 1991; Chen and Paulraj 2004)
reflected in managing SSCM during disruption.

Enablers of customer engagement in SSCM for
business continuity during COVID-19

Risk management and performance in supply chain
management (RMP)

Disruption is a tremendous risk, and its management in SCM
involves long-term economic, environmental and social sus-
tainability (Markely and Davis 2007). Azadegan et al. (2020)
emphasise the importance of risk management in business
continuity planning. As per their research work, risk manage-
ment involves engaged relationships and communication with
a broader network to identify, assess, monitor and respond.

Risk management and performance in SSCM have more
information exchange between customers—internal and ex-
ternal, to effectively utilise resources, profits, economic gains
and skill development (Hofmann et al. 2013; Roehrich et al.
2014). Thus, it involves clarity of communication with clear
procedures and technology to manage resources, tasks and
capabilities (Simatupang and Sridharan 2002). It is a part of
a strategy where the directions flow from top management up
to the tactical levels. Roehrich et al. (2014) elaborate that risk
and performance management is one of the salient features of
SSCM, and organisations that cannot comply with sound en-
vironmental and social practices in their SCM have effects on
survival and organisational reputation. Supplier base,

reputation (Azadegan et al. 2020), market positioning and cost
pressures enhance the risk in SCM, and decision-making is
affected by different priorities of various customers, their mo-
tivation, commitment and contextual setting to contain risk
and performance.

Collaboration of stakeholders, supplier evaluation by un-
derstanding customer expectations (Alicke and Strigek 2020)
and alignment are strategies for enhanced performance
(Kazancoglu et al. 2018) and risk management. In disruption,
organisations usually work by enhancing more suppliers, thus
multiple sourcing instead of single sourcing (Jabbarzadeh
et al. 2018) support, and increased suppliers enhance com-
plexity to respond to manage risk (Roehrich et al. 2014).
However, prior supplier evaluation and development with
predefined criteria cater to the changing needs to manage dis-
ruption effectively. It is true both for lean and green SCM
(Collin et al. 2009; Khalid and Seuring 2017).

Engagement with customers (Alicke and Strigek 2020) is
also a means for more trust (Wankmuller and Reiner 2019),
emotion, brand connection, shared identity and experience. It
needs long-term relationship management to create the con-
textual setting for agility which implies being flexible, in-
formed and responsive (COVID-19 Supply Chain Resources
and Strategies 2020). It affects satisfaction, perceived value,
expectations for business existence and continuity (Sik Jeong
and Hong 2007; Won Lee et al. 2007; Van Doorn et al. 2010;
Ellinger et al. 2012). Business continuity literature also sug-
gests that integration of various entities and partners in SC has
been less effective at organisational level than at a team level.
This affects an organisation’s ability to respond to various
disruptions in SC (Azadegan et al. 2020).

Collaboration (COL)

Collaboration between suppliers and the entire supply chain is
an effective strategy to enhance competitive advantage (Won
Lee et al. 2007; Khalid and Seuring 2017; Sánchez-Flores
et al. 2020) through improved customer understanding and
intimacy. Disruption can be handled through enhanced and
stored inventory but in the long term needs effective collabo-
ration (Sánchez-Flores et al. 2020), mitigating organisational
inertia and involves strategic purchasing and information shar-
ing with customers (both internal and external) to manage
resources and forecast demand.

Wu and Pagel (2011) emphasise that sustainability is ac-
complished in the supply chain through the same processes
used to enhance quality, reduce waste, improve effectiveness
and etc. and get stakeholder satisfaction. In the short term,
framing the decisions without direct advantages will lead to
cost, but the collaborative approach focusing on each custom-
er can accrue gain in the long term. Customer or supplier
engagement also supports new product design and innova-
tions (Dahlmann and Röhrich 2019; Gong et al. 2019).
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Decisions become the most crucial part as limited information
leads to lesser attainment of the desired firm objectives. It
becomes vital with global supply chains (Busse et al. 2016)
while dealing with changes and uncertainties.

In SSCM, collaboration with strategic insights reduces am-
biguity for action with many customers, suppliers and other
stakeholders who have their objectives and thus lack a com-
mon goal. Maximising individual gains and profit alignment
for different customers and suppliers in the entire SCM (Thron
et al. 2006; Khalid and Seuring 2017) supports reducing lead
time and reducing wastage through lesser inventory (Collin
et al. 2009). It is an effective way for sustainability with more
profits and local involvement of partners to manage relation-
ships better, understand and respond to customers. Customer
engagement supports through speed and agility to deliver
products as per customer demand and preferences for
SSCM. Minimising the impact of disruptions through collab-
oration is valid when the entire product life cycle is included,
right from research and development to end product recycling
and recovery, resulting in innovation (Treacy and Wiersema
1993; Butner 2010).

Design of supply chain management (DSC)

The design of SSCM considers standard procedures/
technology for demand visibility to enhance resiliency for
business continuity in times of disruption through agility,
flexibility and collaboration (Jabbarzadeh et al. 2018; Gong
et al. 2019). Effective design of SSCM has various stake-
holders for optimum utilisation of resources, inventory
through a lesser focus on nodes. It involves the smoother
flow of information and material as per customer needs and
demand gauged through engagement to determine custom-
er value thresholds for customer alignment as per the need.
Engagement in SCM is defined in terms of basic, transac-
tional and collaborative ones. Essential engagement per-
tains to the regular sharing of information followed by
transact ional information for specif ic outcomes.
Collaborative engagement by design focuses on working
with various customers to achieve common objectives
(Dahlmann and Röhrich 2019). In designing SSCM
through effective communication, customer engagement
strategies lead to greater transparency up to SCM’s sub-
tier level. Furthermore, it supports to enhance resilience in
times of disruption by more information exchange on-
demand visibility to provide customer value (Jabbarzadeh
et al. 2018) with quality to target customers and segments
with minimal friction (Treacy andWiersema 1993; Ali et al.
2017; Gong et al. 2019). Jabbarzadeh et al. (2018) elaborate
an optimum approach in SCM design which combines stra-
tegic, tactical and operational actions that need more focus
from researchers.

Research gaps

Effective communication, decision-making and alignment of
different customer motivations as per strategic imperatives
support SSCM (Vivek et al. 2014). Strategic imperatives for
SSCM are undertaken at the firm and the complete supply
chain for new product developments, reengineering involving
customer feedback (Alicke and Strigek 2020). Integration
with effective governance mechanisms, structures and infor-
mation sharing (Liu et al. 2012) supports business response
and recovery of organisations from disruptions (Azadegan
et al. 2020). However, various entities and partners in SC
enhance the complexity and affect the ability of an
organisation to respond to disruptions in an effective manner.

Kleindorfer and Saad (2009) further elaborate that the way
an organisation responds to disruption falls majorly in two
categories. One is to reduce the occurrence, and the other is
to respond to the high-impact, low-frequency disruptions.
However, the response is limited by the organisation’s ability
and structure, and there is no one size all fit way. Trust, infor-
mation sharing and economic performance for all will make
the response effective. This can affect managerial ability for
decision-making.WhenGDP, employment and corporate rep-
utation get seriously hampered with disruption in emerging
economies, outlining critical enablers is important for business
continuity.

The literature suggests enablers of customer engagement
for business continuity in a broader dimension include risk
management and performance evaluation, collaboration and
design using engagement through effective information shar-
ing of strategic imperatives (Wu and Pagel 2011; Dahlmann
and Röhrich 2019; Shashi et al. 2019.; Song et al. 2020).

However, there is not much research evidence to identify
and outline the customer engagement enablers from the three
broader dimensions: risk management and performance eval-
uation, collaboration and design with a clear plan of action for
managerial decision-making (Song et al. 2020; Tat-Dat Bui
et al. 2020). In addition, SSCM focus on resource optimisation
and agility can make SSCM vulnerable in times of disruption
(Jabbarzadeh et al. 2018). Effective decision-making in dis-
ruption needs clarity of enablers for organisational business
continuity. However, tools for decision-making in uncertain
situations are lacking (Schätter et al. 2019).

Moreover, the three broad dimensions have been used sep-
arately or combined with another at a broad level for business
continuity. For instance, risk management and collaboration
are explored (Beske and Seuring 2014) or the design of
SSCM (Jabbarzadeh et al. 2018). When constraints are
high and resources are limited, identifying key customer
engagement enablers to focus on can support managerial
decision-making for business continuity, creating a win-
ning scenario for all the entities of SCM. Customer
engagement enhances business performance (Al-Dmour
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et al. 2019), and identification and prioritisation are
vital.

To bridge the above gaps, twenty customer engagement
factors under the three main dimensions of SSCM in times
of disruption are identified with the help of extensive literature
review and finalised by various deliberation with experts
which are presented in Table 1.

Research methodology

This study proposed a research framework to rank and
prioritise customer engagement enablers in SSCM by deter-
mining the relative importance weight using rough SWARA
(R-SWARA) as depicted in Figure 1.

As discussed in the “Literature review” section, cus-
tomer engagement enablers contribute to a resilient and
sustainable supply chain. In this study, the enablers’ com-
prehensive know-how would facilitate decision-makers to
make a robust decision by determining the relative impor-
tance of identified enablers of customer engagement in
SSCM.

Rough stepwise weighted assessment ratio analysis
(R-SWARA)

Zavadskas et al. (2018) first developed the R-SWARA meth-
od for determining the relative weights of the attributes by
using rough numbers to reduce the subjectivity and uncertain-
ty in complex decision-making problems. In recent times, R-
SWARA has gained popularity among researchers and prac-
titioners. It has been noticed lately that many studies address
research problems by applying hybrid frameworks associated
with MCDM (multiple criteria decision-making) and rough
set numbers.

For instance, Zavadskas et al. (2018) used rough SWARA
as a novel MCDM approach in the logistics sector under un-
certainty. Vasiljević et al. (2018) employed to evaluate the
criteria for supplier selection in the textile industry. Sremac
et al. (2018) used the ranking of the third-party logistics pro-
vider. Stefanović et al. (2019) used rough SWARA to rank
and prioritise the influential safety factors for developing oc-
cupational safety and health (OSH) climate. Ulutas et al.
(2020) was used for the evaluation of selection criteria for
logistics service providers. Contrary to other conventional
MCDM (multiple criteria decision-making) techniques, R-

Table 1 Enablers of customer engagement in SSCM

Main dimension Enablers for customer engagement in SSCM Author

Risk management and
performance in supply
chain management (RMP)

Top management support and communication (RMP1)
Supplier (internal customer) evaluation with predefined

criteria (RMP2)
Supplier (internal customer) development (for both lean

and green) (RMP3)
Focus on target customers and segments (RMP4)
Firm’s strategy for competitive advantage (RMP5)
Long-term relationship, including commitment (RMP6)
Information technology to aid risk management

decision-making (RMP7)
The contextual setting for agility (RMP8)

Treacy and Wiersema (1993); Chen and Paulraj (2004);
Won Lee et al. (2007); Seuring and Muller
(2008a)(2008b); Alicke and Strigek (2020); Butner
(2010); Hofmann et al. (2013); Roehrich et al. (2014);
Khalid and Seuring (2017); Jabbarzadeh et al. (2018);
Sánchez-Flores et al. (2020)

Collaboration (COL) Speed and agility to deliver products as per customer
demand and preferences (COL1) Maximisation of indi-
vidual profits (COL2)

Emphasis on information sharing for effective
collaborative planning, including managing resource,
demand forecasting and replenishment (COL3)

Incentive alignment and performance measurement for
partners (COL4)

Supplier engagement for new product design innovation
(COL5)

Strategic purchasing (COL6)

Simatupang and Sridharan (2002); Attaran and Attaran
(2007); Won Lee et al. (2007); Butner (2010); Shashi
et al. (2019); Tat-Dat Bui et al. (2020)

Design of supply chain
management (DSC)

Demand and delivery management (DSC1)
Standard procedures and technology (DSC2)
Quality focus (DSC3)
Customer value thresholds for customer alignment as per

the need (DSC4)
Demand visibility (DSC5)
Innovation and communication (DSC6)

Collin et al. (2009); Wu and Pagel (2011); Busse et al.
(2016); Jabbarzadeh et al. (2018)
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SWARA is a facile and less tedious technique to capture ex-
perts’ knowledge and judgement rating to evaluate the crite-
ria’s relative weights. This technique’s main advantage is that
it requires fewer comparisons of criteria among themselves
than other MCDM tools.

Additionally, this technique proved as a powerful tech-
nique to determine the significance ratio of identified
criteria for making decisions. The R-SWARA method con-
sists of the following steps, as mentioned by Zavadskas
et al. (2018).

Fig. 1 Representation of research flow

15006 Environ Sci Pollut Res (2022) 29:14999–15017



Step 1: Define a set of attributes or CSFs that participate
or strive for the decision-making process.
Step 2: Establish a team of k experts who will rate or rank
the attribute according to their relative importance, from
the highly significant to the least significant attribute.
Afterwards, Sj is determined in such a way, starting with
the second attribute or criterion, that we can determine
how important criterion C1 is compared to criterion C1-n.
Step 3: In this step, every individual response of each
expert (K1, K2……. Kn) is converted into a rough matrix
(Cj) using Eqs. (1)-(6) mentioned by Zavadskas et al.
(2018).

RN C j
� � ¼ CL

j; CU
J

h i
1xm

ð1Þ

Step 4: In this step, normalisation can be done of ma-
trix RN (Cj) in order to determine the matrix RN (Sj) by
using Eq. (8).

RN S j
� � ¼ SLj ; S

U
j

h i
1xm

ð2Þ

By using Eq. (9), we can determine the elements of matrix
RN (Sj).

RN S j
� � ¼ CL

j; CU
J

h i
max CL

r; CU
r

h ð3Þ

The first element of matrix RN (Sj), i.e. SLj ; S
U
j

h i
= [1.00,

1.00], because j = 1. For other elements j > 1, Eq. (9) can be
calculated using Eq. (4):

RN S j
� � ¼ CL

j

maxCL
r

;
CU

J

maxCU
r

" #
1xm

j

¼ 2; 3;…;m ð4Þ

Step 5: In this step, calculate the matrix RN (Kj) by using
Eqs. (5)-(6).

RN K j
� � ¼ KL

j ;K
U
j

h i
1xm

ð5Þ

RN K j
� � ¼ SLj þ 1; SUj þ 1

h i
1xm

j ¼ 2; 3;…;m ð6Þ

Step 6: In this step, re-calculated matric RN (Qj) can be
obtained by using Eqs. (7)-(8).

RN Qj

� �
¼ qLj ; q

U
j

h i
1xm

ð7Þ

RN Qj

� �
qLj ¼

1:00 j ¼ 1
qLj−1
KL

J

j > 1
; qUj ¼

1:00 j ¼ 1
qUj−1
KU

J

j > 1

8<
:

2
4

3
5 ð8Þ

Step 7: Finally, relative importance weights matrix
RN (Wj) are calculated by using Eq. (9).

RN W j
� � ¼ wL

j ;w
U
j

h i
¼

qLj ; q
U
j

h i

∑
m

j¼1
qLj ; q

U
j

h i
2
664

3
775 ð9Þ

Data collection

In this study, qualitative and quantitative approach is utilised
for analysing the enablers of customer engagement for SSCM.
The study involved an extensive literature review and opin-
ions of SCM experts from academics and industry practi-
tioners for identifying and finalising various enablers of cus-
tomer engagement for SSCM in an emerging economy
context.

Following identification of the enablers of customer en-
gagement for SSCM, questionnaires were administrated
for data collection from managers and senior management
of Indian manufacturing companies in healthcare supply
chain. During the course of our research, the executives
of healthcare supply chain company “XYZ” expressed a
keen interest in our findings. To complete the expert ques-
tionnaire, we purposefully selected 20 senior and middle
level managers with extensive expertise. The companies
have more than ten crores per annum and have multina-
tional operations and hence global supply chains.
Furthermore, the experts had minimum work experience
of 10 years in decision-making in the supply chain. A team
of 20 experts consisting of logistics and supply chain man-
agers, customer relationship managers, senior-level man-
agers, social sustainability strategy managers and directors
are used for the study. According to Bai et al. (2019),
forming a 10-expert decision-making committee for an in-
dividual case firm is adequate to deliver reliable outcomes.
Furthermore, despite the fact that there is a large body of
research on the SWARA techniques in the literature, many
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studies include fewer than 10 experts (Büyüközkan et al.
2015; Li and Perçin 2019; Wen et al. 2019). Therefore, it is
reasonable to select 20 experts in this study. The experts’
information is depicted in Table 2.

Data analysis and results

Identification and finalisation of enablers of customer
engagement for SSCM

In this phase, extensive literature review and experts’
judgement were employed to identify and finalise key en-
ablers of customer engagement for SSCM. In this study, a
team of twenty experts were invited to validate the identi-
fied list of enablers of customer engagement and were
asked to enrich the final list by adding or deleting the en-
ablers with their domain experience. After that, the final list
of twenty enablers of customer engagement for SSCM has
been categorised into three main dimensions, namely, risk
management and performance in supply chain management
(RMP), collaboration (COL) and design of supply chain
management (DSC). Finally, the main dimension and sub-
dimension enablers of customer engagement for SSCM are
tabulated in Table 1.

Calculation of the weights of enablers using rough
SWARA method

In this step, expert ratings were collected through interviews
and questionnaire surveys administered with the help of the
prescribedmethod given by Zolfani et al. (2018). In this study,
all twenty experts were asked to determine the most signifi-
cant enabler compared to others. The expert rating score for
each main dimension enabler is presented in Table 3.
Similarly, the ratings for all sub-dimension enablers of cus-
tomer engagement for SSCM are tabulated in the Appendix
Tables 9, 10, and 11.

Based on the expert evaluation, eleven out of twenty ex-
perts identified risk management and performance in supply
chain management (RMP), followed by eight out of twenty
experts identified collaboration (COL) and only one expert
identified design of supply chain management (DSC) stand
the most crucial main dimension enablers of customer engage-
ment for SSCM. The design of supply chain management
(DSC) enablers were recognised as least important by thirteen
experts, while collaboration (COL) was marked once as the
least important enabler of customer engagement in the main
dimension category. In the next step, converting all the indi-
vidual ratings into rough group matrix RN (Cj) is based on the
above rating by using Eq. (1) and presented in Table 4.

Afterwards, the value of normalised rough group matrix
RN (Sj) is obtained by employing Eqs. (2) and (3). In this step,

Table 2 Expert profile information

Expert Expertise/background Experience
(years)

Expert 1 Retail manager 15

Expert 2 SCM manager 14

Expert 3 Operations management 17

Expert 4 Quality manager 12

Expert 5 Strategy manager 18

Expert 6 Customer experience management 24

Expert 7 Sustainability manager 20

Expert 8 Purchase management 23

Expert 9 Operations and strategy 25

Expert 10 Healthcare management 16

Expert 11 Customer success management 26

Expert 12 SCM manager 17

Expert 13 Strategy and policy management 12

Expert 14 Supply chain and logistics management 15

Expert 15 Operations management 15

Expert 16 Customer experience management 17

Expert 17 Purchase management 18

Expert 18 Purchase management 20

Expert 19 Sustainability manager 20

Expert 20 Strategy and policy management 14

Table 3 Expert’s
individual rating for
main dimension enablers

Experts RMP COL DSC

Expert 1 1 2 3

Expert 2 3 1 2

Expert 3 3 1 2

Expert 4 3 1 2

Expert 5 2 1 3

Expert 6 2 1 3

Expert 7 3 2 1

Expert 8 1 2 3

Expert 9 3 1 2

Expert 10 1 2 3

Expert 11 1 2 3

Expert 12 1 2 3

Expert 13 1 2 3

Expert 14 1 2 3

Expert 15 1 3 2

Expert 16 1 2 3

Expert 17 3 1 2

Expert 18 1 2 3

Expert 19 1 2 3

Expert 20 2 1 3
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the least enablers of customer engagement have the maximum
value as per the value derived from the rough group matrix,
and the most significant enabler is equal to one, while other
enablers of the same RN (Cj) matrix divided them by the
maximum value, i.e. RN (CDSC) = [2.297, 2.885] in this case.

RN SRMPð Þ ¼ CL
RMP

CU
DSC

;
CU

RMP

CL
DSC

� �
¼ 1:271

2:297
;
2:251

2:885

� �

¼ 0:441; 0:980½ �

RN SCOLð Þ ¼ CL
DSC

CU
DSC

;
CU

DSC

CL
DSC

� �
¼ 2:297

2:885
;
2:885

2:297

� �

¼ 0:796; 1:256½ �

In this step, all the enablers of customer engagement of the
normalised rough group matrix RN (Sj) should be added by

one except the value of RN (SCOL) by applying Eq. (6). The
obtained matrix RN (Kj) is presented in Table 5.

Next, all the values of matrix RN (Kj) are recalculated by
applying Eq. (8) in order to determine the value of
matrix RN (Qj).

qLRMP ¼ qLj−1
KU

j

¼ qLCOL
KU

RMP

¼ 1:000

1:980
¼ 0:505

qUINT ¼ qUj−1
KL

j

¼ qUCOL
KL

RMP

¼ 1:000

1:441
¼ 0:694

qLDSC ¼ qLj−1
KU

j

¼ qLRMP

KU
DSC

¼ 0:505

2:256
¼ 0:224

qUHUM ¼ qUj−1
KL

j

¼ qURMP

KL
DSC

¼ 0:694

1:796
¼ 0:386

Table 4 Rough group matrix RN (Cj) for all major dimension enablers of customer engagement for SSCM

( ) [1.365, 1.985]

( ) [1.272, 2.251]

( ) [2.297, 2.885]

= {1,3,3,3,2,2,3,1,3,1,1,1,1,1,1,1,3,1,1,2}

(1) = 1.00

(1) = 1.750

(2) = 1.214

(2) = 2.667

(3) = 1.800

(3) = 3.00

= 1.272

= 2.251

= {2,1,1,1,1,1,2,2,1,2,2,2,2,2,3,2,1,2,2,1}

(1) = 1.00

(1) = 1.700

(2) = 1.611

(2) = 2.083

(3) = 1.700

(3) = 3.00

= 1.365

= 1.985

= {3,2,2,2,3,3,1,3,2,3,3,3,3,3,2,3,2,3,3,3}

(1) = 1.00

(1) = 2.600

(2) = 1.857

(2) = 2.684

(3) = 2.600

(3) = 3.00

= 2.297

= 2.885
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Finally, the relative importance weight and ranking of main
enablers are obtained using Eq. (9), as shown in Table 6.

The calculation of matrix RN (Wj) is presented below.

RN WCOLð Þ ¼ 1:000

2:080
;
1:000

1:729

� �
¼ 0:481; 0:578½ �

RN WRMPð Þ ¼ 0:505

2:080
;
0:694

1:729

� �
¼ 0:243; 0:401½ �

RN WDSCð Þ ¼ 0:224

2:080
;
0:386

1:729

� �
¼ 0:108; 0:223½ �

Similarly, all the twenty experts were requested to rate the
most significant and least significant among the sub-enabler
category. Individual responses for all the sub-enablers by all
the twenty experts are used to determine the weight of all the
enablers of customer engagement in SSCM and presented in
the Appendix Tables 9, 10, and 11.

Finally, the global weight or global ranking of all the main
and sub-dimension categories of enablers of customer engage-
ment for SSCMwas calculated using all the experts’ ratings to
apply the above calculations in Table 7.

Discussions and implications

The research outcome is summarised with a global ranking of
enablers in Table 6 and sub-enablers in Table 7 to support
managerial insights for effective decision-making in SCM
disruption. As per Table 6, the main enablers of collaboration
are having the highest weight, followed by risk management
and performance, with the last being the design of supply
chain management (COL > RMP > DSC). This is also in
affirmation with the earlier studies of Thron et al. (2006),
Dahlmann and Röhrich (2019) and Sánchez-Flores et al.

(2020), where researchers concluded that engagement for col-
laboration is vital for disruption management. Collaborative
engagement by the decision-makers in an organisation with all
the stakeholders, internal and external customers, supports
effective decisions to manage uncertainty. Through engage-
ment and by gauging the customer’s demand as reactive or
passive, the focal organisation aligns its resources to add value
through its respective product and services. Thus, the entire
supply chain’s economic impact is managed to focus on the
environmental aspect through social sustainability.

Furthermore, as per Table 7, the sub-enablers for the main
dimensions of collaboration, risk management and perfor-
mance and design in supply chain management are ranked.
The top five sub-enablers as per global ranking obtained by
speed and agility to deliver products as per customer demand
and preferences (COL1), followed by an emphasis on infor-
mation sharing for effective collaborative planning including
managing resources demand forecasting and replenishment
(COL3), focus on target customers and segments (RMP4),
strategic purchasing (COL6) and top management support
and communication (RMP1).

In disruption, business continuity needs making the best
use of available resources. Resources are scarce and get scarc-
er in times of extreme changes/disruption, with the behaviour
of hoarding and poaching too rampant. The conventional risk

Table 5 Values of
matrix RN (Kj) for all
major dimension
enablers of customer
engagement for SSCM

RN (KCOL) [1.000, 1.000]

RN (KRMP) [1.441, 1.980]

RN (KDSC) [1.796, 2.256]

Table 6 Relative importance weight of main dimension enablers of
customer engagement for SSCM

Main enablers Weights Crisp Rank

Min Max

RMP 0.243 0.401 0.322 2

COL 0.481 0.578 0.530 1

DSC 0.108 0.223 0.166 3

Table 7 Final ranking of enablers of customer engagement for SSCM

Main dimensions Local
weight

Enablers for
customer
engagement
in SSCM

Local
weight

Global
weight

Global
ranking

Risk management
and performance
in supply chain
management
(RMP)

0.322 RMP1 0.277 0.089 5

RMP2 0.119 0.038 10

RMP3 0.044 0.014 16

RMP4 0.368 0.119 3

RMP5 0.188 0.060 7

RMP6 0.072 0.023 13

RMP7 0.024 0.008 18

RMP8 0.014 0.004 20

Collaboration
(COL)

0.530 COL1 0.392 0.208 1

COL2 0.033 0.018 14

COL3 0.279 0.148 2

COL4 0.106 0.056 8

COL5 0.064 0.034 11

COL6 0.175 0.093 4

Design of supply
chain
management
(DSC)

0.166 DSC1 0.481 0.080 6

DSC2 0.063 0.010 17

DSC3 0.284 0.047 9

DSC4 0.038 0.006 19

DSC5 0.168 0.028 12

DSC6 0.102 0.017 15
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management strategies include a narrow focus on one suppli-
er, building an adequate inventory and supplier pool, and sup-
port business continuity. A strategic response through engage-
ment for resource management and business continuity gains
significance in extreme cases when there is a complete halt in
demand and supply side like the one witnessed during the
pandemic of COVID-19. Moreover, this scenario of complete
halt from both the supply and demand side is now not rare,
with changes in the environment and climate more frequent
and rampant.

As per this study, effective and strategic engagement to
gain the speed and agility to deliver products as per customer
demand and preferences is ranked the most crucial sub-
enabler for business continuity disruption. The second critical
enabler emphasises information sharing for effective collabo-
rative planning including managing resources, demand fore-
casting and replenishment. This inference gains a perspective
for the first sub-enabler as information sharing has to be ade-
quate to gain agility when every step, especially in disruption,
has cost attached in scarce resources and lost opportunities.
Focus on target customers and segments (third critical enabler
as per Table 7) can support vital information for effective
organisational deliveries. For instance, as had been the case
in healthcare in the pandemic of COVID-19, more than equip-
ment for surgeries, the target segment like the hospitals need-
ed protective equipment to safeguard against the infection
(Abdelnour et al. 2020; Alicke and Strigek 2020). Focus on
target customers supports business continuity as all resources;
strategies are aligned with more agility for value addition,
including strategic purchasing (fourth important sub-enabler
as per Table 7). It needs top management commitment and
focus (the fifth critical enabler as per Table 7).

The ranking of enablers for SSCM is interpreted as they
may not be critical for business continuity in disruption but are
crucial for managing engagement that supports SSCM (Sierra-
García et al. 2015). “Demand and delivery management”
(sub-enabler ranked 6th), “firm’s strategy for competitive ad-
vantage” (sub-enabler ranked 7th), “focus on quality” (sub-
enabler ranked 9th), “maximisation of individual profits”
(sub-enabler ranked 14th) and so on are enablers for enhanc-
ing engagement for SSCM. Customer’s needs and alignment
of individual motives and profits with the overall firm strategy
create a competitive advantage for long-term business conti-
nuity. Thus, focus on supplier evaluation with pre-defined
criteria (enabler ranked 10 as per Table 7) for long-term col-
laboration will support disruption and achievement of other
firm objectives. The last rank in all the sub-enablers is the
contextual setting for agility (RMP8). The contextual setting
for agility is the broader part that caters to stepping back and
taking stock of the situation for aligning the initiatives. Speed
and agility are essential while managing disruptions, and
hence contextual setting may affect the needed momentum.
In all, effective strategic focus on engagement in the long term

can support business continuity through appropriate process-
es, technology and innovation in disruption and achieving
long-term objectives.

The study’s outcome complements Carter and Rogers
(2008) sustainability framework and stakeholder theory
(Hofmann et al. 2013) and is consistent with research studies
(Sánchez-Flores et al. 2020) for SSCM in times of disruption.
It focuses on the social aspects of engagement with stake-
holders using focused usage of available resources to gain
economic sustainability. It will ensure business continuity
through effective managerial decision-making in emerging
economies as a part of the global supply chain by focusing
on agility with information per customer requirements.

Finally, this study, utilising rough SWARA and collabora-
tion (COL), is positioned as the most significant among all the
main enabler category. In this manner, the relative importance
weight of collaboration enablers is altered with the incremen-
tal addition of 0.1 from run 1 to 9 (Kumar and Dixit 2019;
Kaushik et al. 2020; Kumar et al. 2020). Accordingly, the
changes have to be made for other main enablers simulta-
neously. The relative importance weights of all other main
dimension enablers using sensitivity investigation are present-
ed in Table 8. It can be therefore deduced that the empirically
derived framework in this study is quite robust in nature as the
experts’ judgement was not affected by variations in the
weights of different criteria.

Implications of research

Management of disruption for business continuity is essential.
Disruption management at different points of time in SCM
entails responsiveness, practices for the outcomes leading to
enhanced performance and integration. SCM focuses on the
flow of information, resources and services and seeks stake-
holder engagement for improved efficiency and performance
(Ahil and Searcy 2013). Resources are scarcer in disruption
and uncertainty makes decision-making difficult due to the
complexity of situations along with time pressures to respond.
Thus, focused value addition for greater output from the avail-
abilities per customers’ need enhances the performance and
efficiency of SCM for business continuity through strategic
focus to and with customers.

Disruptions, including pandemics like COVID-19 and cli-
mate change for SSCM, need organisational agility and effec-
tive, timely decision-makingwith customers and stakeholders.
Sustainability in SCM involves three key aspects, including
the performance activities and the value provided with SCM
components (Ahil and Searcy 2013), focusing on the relation-
ship with internal components for external customers.
Customer engagement is presided by awareness through in-
formation flow to effectively manage resources in regular
times and extremities like the COVID-19 pandemic.
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The research worked on the gaps for clear criteria to
decision-makers for response in disruption. It ranked customer
engagement enablers in their importance through literature
review and expert opinion in the broad dimension of risk
management and performance, collaboration and design using
research methodology through R-SWARA. Customer en-
gagement thrives on strategic focus and information sharing
through effective collaboration to support business continuity
across nations’ boundaries when nothing is certain and global
supply chains can falter any moment due to vivid scenarios.
The research and its ranking of enablers of customer engage-
ment support managerial decision-making by identifying the
enablers for business continuity. Speed and agility to deliver
products as per customer demand and preferences, followed
by emphasising information sharing for effective collabora-
tive planning, including managing resources, demand fore-
casting and replenishment, will create value addition in
SCM to continue the business in complex and uncertain sce-
narios including in different time spans, industries and econ-
omies as supply chains are integrated.

Implications to theory

In disruption for business continuity in SC, trust, information
sharing and economic performancemake the response effective
(Kleindorfer and Saad 2009) with different customers (internal
and external). However, the increase in the number of entities
and thus the complexities affect the response and engagement.
It is easier to maintain it at the team level than at the
organisational level in SC (Azadegan et al. 2020). The literature
identifies three broad dimensions used separately or combined
with another for business continuity. For instance, risk manage-
ment and collaboration are explored (Beske and Seuring 2014)
or the design of SSCM (Jabbarzadeh et al. 2018). When con-
straints are high and resources are limited, identifying key cus-
tomer engagement enablers to focus on can support managerial
decision-making for business continuity, creating a winning
scenario for all the entities of SCM.

The research builds on the earlier approaches to sustain-
ability through the framework of Carter and Rogers (2008) for
economic performance through non-economic aspects, in-
cluding environmental and social aspects with resource con-
straints. In addition, the research extends stakeholder theory
(Hofmann et al. 2013) to SSCM in emerging economies

where different stakeholders can influence an organisation’s
response to different stimuli. There is a dearth of studies in
emerging economies on SSCM involving resource manage-
ment and ways to overcome the challenges in uncertainty
(Sánchez-Flores et al. 2020). The study supports business
continuity with emerging economy aspect through ranking
customer engagement enablers. Enhanced sustainability
through customer engagement mitigates disruption in SCM
for both the production and supply sides. A collaborative
model of engagement with various customers and other mea-
sures, including enhanced production capacity, is accom-
plished by several suppliers with limited resources, including
logistical and workforce. Demand visibility and customer
preferences through effective collaboration with various
stakeholders bring clarity for more extraordinary value addi-
tion. This research outlines the critical customer engagement
enablers, and focusing on them can effectively manage ex-
treme disruption.

Implications to practice

The enablers outlined in this study to manage disruption in
SSCM will support managerial decision-making in extremi-
ties of disruption like COVID-19 and climate change scenar-
ios. The engagement enablers ranked in the survey give a
direction to decision-makers/managers to focus on critical en-
ablers for business continuity implementation in emerging
economies. It also indicates enablers whose performance can
be delayed in the disruption. Engagement with internal and
external customers supports manufacturers or producers in
more resilient ways in extremities and disruptions when
decision-making gets complex due to pressures in time and
performance with limited resources.

The study is also significant for managing climate change
disruptions by providing strategic impetus through ranked en-
ablers to the management to focus on customer engagement to
build long-term resilience in the supply chain. Agility and flex-
ibility through a collaborative approach can be built-in SCM
through information sharing, focusing on target customers in-
volving forecasting demand, innovation, refilling, ordering
products and inventory. Sustainable use of resources is not just
a need but is a crucial component for business continuity in
emerging markets to prepare for more contingencies, including

Table 8 Ranking of enablers in sensitivity runs when v varies from 0.1 to 0.9

Normalised value Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9

RMP 0.322 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900

COL 0.530 0.699 0.623 0.547 0.471 0.394 0.318 0.242 0.166 0.114

DSC 0.166 0.219 0.195 0.171 0.147 0.124 0.100 0.076 0.052 0.036

Total 1.018 1.018 1.018 1.018 1.018 1.018 1.018 1.018 1.018 1.049
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the recession, pandemic and muted demand with focused value
addition and appropriate usage of resources.

Unique contribution of the research

This study’s contribution is the ranking of enablers of custom-
er engagement for SSCM to manage contingencies and dis-
ruption like COVID-19. Customer engagement enablers for
SSCM had not been ranked earlier in any study to provide a
framework of enablers to practitioners when deciding and
implementing a response to manage a disruption through
SCM. The practitioner’s response through the enablers iden-
tified in the study considers the limitation of resources and
workforce, focusing on target customers through a collabora-
tive approach. Collaborative engagement and approach will
support moving the available resources fast as per clear de-
mand identification. It has substantial implications for
decision-makers and practitioners to support their efforts of
business continuity. Resources are always limited, and
SSCM will need to enhance resource utilisation while main-
taining organisational, economic performance and supply
chain. Collaborative engagement with local communities,
suppliers, employees and customers will support long-term
contingency planning in SSCM. Internal and external cus-
tomers are the crucial components in S.C., and their involve-
ment affects the organisational response to uncertainties
through decisions and practices.

Conclusion and limitations of research

Management of disruptions like COVID-19 is vital for busi-
ness continuity as organisations; individuals need to work
with limited resources and agility to cater to fluctuating cus-
tomer demands and preferences. There is a lack of research in
emerging economies to evaluate resource consumption and
strategies to respond to the crisis. Typically in emerging econ-
omies, apart from pandemics, climate changes like earth-
quakes and floods too can affect the organisational deliver-
ables. Moreover, in disruption, every business model gets
relooked for its deliverables and efficiency. It becomes essen-
tial in emerging economies from a business perspective, with
40% GDP coming from SME, who cannot survive without
economic performance or financial support. They lack the
financial prowess to survive long term and knowledge to draft
a thoughtful organisational response. The entities in the entire
supply chain are affected without a strategy for business con-
tinuity. Business continuity is also a strategy for brand repu-
tation and competitive advantage in SSCM.

Resources are scarce, and disruption creates new behav-
iours across industries, including hoarding and demand stag-
nation, and it tilts the balance of the entire supply chain.
Therefore, focusing on supplier nodes is risky, and

diversification with customer engagement and focus is crucial
for effective deliverables and SSCM. The research used an
extensive literature review and expert recommendation to
identify critical customer engagement factors necessary for
SSCM. The enablers in broad dimensions of risk management
and performance, collaboration and design in SSCM were
further evaluated using rough SWARA. Furthermore, the dif-
ferent enablers were ranked to manage disruption and for
business continuity in SSCM.

The first contribution of the research is identifying enablers
from the broad dimensions where at times in literature it is risk
management and performance, collaboration or design of
SSCM. The theoretical contribution of the research is building
on the sustainability framework by Cater and Rogers (2008),
emphasising economic performance with non-economic fac-
tors, including social and resource utilisation.

As per the research, collaboration is a key enabler and a
differentiating factor for businesses to tide over disruption.
Stakeholders can support the agility to move as per customer
demand and preferences for a faster communication, crucial
information sharing, execution and bottlenecks to manage dis-
ruption for business continuity in the entire supply chain. It is
the critical contribution of research to support decision-makers
through customer engagement across the entire supply chain. It
can provide a strategic way to respond to the crisis with collab-
oration for quick decisions. Agility is needed in times of uncer-
tainty. Thus, focusing on target customers’ needs can more
engagingly move the entire supply chain, thus supporting the
efforts. Over the years, SCM has evolved from local to global
supply chains and is now increasingly focused on local to eye
the global. Customers, including the internal and external stake-
holders, employees and investors, play a significant role in
SCM. Thus, an effective engagement strategy can further sup-
port the efforts to create the case for economic, environment
and social sustainability in themanagement of the supply chain.
Resource utilisation through collaborative approaches will
make the entire process more efficient and reduce waste while
also bringing economic gains even to the weaker links in the
supply chain, which could not have survived if they hadworked
alone. Moreover, emerging economies need to focus on supply
chains for positive economic gains. Organisations need mea-
sures to enhance business continuity and operations while also
taking care of their stakeholders, environment and profits. The
research is also crucial for other emerging countries and orga-
nisations with supply chains across the world. Responding to
uncertainties with a clear focus on target customer needs can
support creating agility in the global supply chain.

The research is limited by its sample size and scope of
industries. The research methodology was adopted in emerg-
ing economies as part of the global supply chain. It can be
extended to other sectors, including agriculture and service
industries, to validate the study’s outcome. Researchers can
also extend the study for varied SCM disruptions with
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practical implementation and outline the challenges for more
development in research from emerging economies and global
perspectives. Furthermore, the expert opinion can be biassed
concerning experience and their work. Different hypotheses
for the enablers in other industries with different sample sizes
and methodologies, including multi-criteria decision-making

(MCDM) like A.H.P. and A.N.P., can evaluate the enablers
and effects to substantiate customer engagement for SSCM in
times of disruption like COVID-19.

Appendix

Table 11 Design of supply chain management (DSC)

Experts E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15 E16 E17 E18 E19 E20

DSC1 2 1 1 1 6 3 1 6 3 1 1 5 3 3 1 4 1 2 6 4

DSC2 1 3 5 5 5 6 2 4 2 2 2 6 2 6 4 3 6 1 5 6

DSC3 3 2 2 3 4 4 6 3 1 3 3 1 1 4 6 2 2 6 3 3

DSC4 4 6 6 4 2 5 3 5 4 4 4 4 4 5 5 5 3 4 1 1

DSC5 5 5 3 2 3 2 4 2 5 5 5 3 5 1 3 6 4 3 2 5

DSC6 6 4 4 6 1 1 5 1 6 6 6 2 6 2 2 1 5 5 4 2

Table 10 Collaboration (COL)

Experts E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15 E16 E17 E18 E19 E20

COL1 1 1 1 1 4 1 1 1 1 3 1 2 2 2 1 2 1 1 1 1

COL2 6 6 6 4 3 6 6 6 6 5 5 6 6 6 6 5 5 5 6 5

COL3 5 2 2 2 5 3 2 2 1 1 2 1 1 1 2 1 2 3 5 4

COL4 4 3 4 6 6 2 5 3 4 2 3 5 4 3 3 6 6 6 3 3

COL5 3 4 5 3 1 5 3 4 5 4 6 4 5 4 4 3 4 4 4 6

COL6 2 5 3 5 2 4 4 5 3 6 4 3 3 5 5 4 3 2 2 2

Table 9 Risk management and performance in supply chain management (RMP)

Experts E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15 E16 E17 E18 E19 E20

RMP1 1 1 3 2 2 2 1 1 2 2 4 3 1 2 4 1 2 8 1 3

RMP2 8 8 2 3 3 7 3 5 3 7 3 4 2 4 6 6 5 6 6 4

RMP3 4 4 4 8 4 8 2 4 5 8 8 7 5 7 3 7 7 4 4 7

RMP4 2 2 1 1 1 1 4 2 1 1 1 2 3 1 2 3 1 1 3 1

RMP5 3 3 5 4 5 3 7 3 4 3 2 1 4 5 1 8 3 2 5 2

RMP6 6 5 8 7 7 4 5 6 7 4 5 5 8 3 5 4 8 3 2 5

RMP7 5 7 6 6 8 5 6 7 6 5 6 6 6 8 8 5 6 5 7 6

RMP8 7 6 7 5 6 6 8 8 8 6 7 8 7 6 7 2 4 7 8 8
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