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Abstract

Purpose –Nowadays, many firms are finding ways to enhance the survivability of sustainable supply chains
(SUSSCs). The present study aims to develop a model for the SUSSCs of small and medium enterprises (SMEs)
during the COVID-19 pandemic.
Design/methodology/approach – With the help of exhaustive literature review, constructs and items are
identified to collect the responses from different SMEs. A total of 278 complete responses are received and 6
hypotheses are developed. Hypotheses testing have been done using structural equation modeling (SEM).
Findings –Major constructs identified for the study are supply chain (SC) performance measurement under
uncertainty (SPMU), supply chain cooperation (SCCO), supply chain positioning (SCP), supply chain
administration (SCA), supply chain feasibility (SCF) and the SUSSCs. From statistical analysis of the data
collected, it can be concluded that the considered latent variables contribute significantly towardsthe model fit.
Research limitations/implications – The present study contributes to the existing literature on
disruptions and survivability. The study can be further carried out in context to different countries and sectors
to generalize the findings.
Practical implications – The research findings will be fruitful for SMEs and other organizations in
developing strategies to improve survivability during uncertain business environments.
Originality/value –The study has developed amodel that shows that the identified latent variables and their
indicators contribute significantly toward the dependent variable, i.e. survivability. It contributes significantly
in bridging the research gaps existing in context to the survivability of SMEs.
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1. Introduction
Global supply chains are facing an interruption in demand and supply throughout the globe.
Availability of supplies has been disrupted, and both local and global economies are affected
severely by the coronavirus outbreak (Ivanov, 2020). About 94% of the Fortune 1,000
companies have got impacted due to COVID-19 (Ivanov, 2020; Fortune, 2020), which has

SUSSCs of
SMEs during

COVID-19

The authors would like to thank the editor and reviewers for highly constructive and enriching
comments on the paper.

The current issue and full text archive of this journal is available on Emerald Insight at:

https://www.emerald.com/insight/0957-4093.htm

Received 3 April 2021
Revised 24 June 2021

24 August 2021
Accepted 14 September 2021

The International Journal of
Logistics Management

© Emerald Publishing Limited
0957-4093

DOI 10.1108/IJLM-04-2021-0198

https://doi.org/10.1108/IJLM-04-2021-0198


caused multiple risks to the SCs. The data during the COVID-19 pandemic have proven that
most of the organizations are not yet ready for such a disruptive event and lack the planning
to overcome such situation (Sarkis et al., 2020). COVID-19 has more impact on SMEs as they
face many operational challenges due to resource constraints. According to World Trade
Organization (2020), micro, small and medium enterprise (MSME) is the backbone of many
economies accounting for 60%employment from95%of companiesworldwide. According to
Elkhairi et al. (2019), SMEs as the most essential and significant economic units in the world.
In India, SMEs are the backbone of Indian economy, as it contributes to 29% toward the
Gross Domestic Product (GDP) through the national and international trade. It has provided
the group characteristics of SMEs. Characteristics of SMEs are the flexible structure, modest
management skills and competency, centrality of decision-making; closer and informal
working relationship, modest know-how with less expert professionals’ resistance to change
etc. and so (Singh et al., 2010; Elkhairi et al., 2019).

According to Singh andKumar (2020), SMEs should develop a long-term strategic plan for
being resilient during an uncertain business environment. According to Nurunnabi (2020),
the recovery plan and resilience strategy for SMEs should include the business
transformation/renewal strategy, cost-leadership strategy, financial management, crisis
management (coming up with a contingency plan) and government support (in the form of a
stimulus package). Aftab et al. (2021) have posited that SMEs have faced many unfavorable
situations during the COVID-19 in the form of decline in profit or sales, shortage of goods,
decrease in demand of products and services, lockdown and employees’ layoff, limited
operations and blockage of transportation. They have recommended retention of skilled staff,
financial schemes, proactive planning for adverse future and youth entrepreneurship loans
for the revival of the SME sector. The long-term effect of any external shocks due to COVID-
19 on SMEs has resulted in massive layoffs and reduced labor costs, deferred investments,
business closures and an increase in unseen expenses to the organization or limited cash
flows (Thorgren andWilliams, 2020; Bartik et al., 2020; Baker and Kudge, 2020; Ivanov, 2020).

The organizations must learn how to operate in a highly unpredictable and unstable
environment (Choi, 2020; Ivanov, 2020; Paul and Chowdhury, 2020; Singh et al., 2020).
Different sources of risks cannot be controlled completely. Therefore, the creation of a
resilient SC system is a challenging task for SMEs. Sharma et al. (2021) emphasize that
business strategies such as diversification, optimization, order fulfillment, digitalization and
omni-channel marketing can help build a resilient SC for the “new normal” scenarios. COVID-
19 cases had been increasing continuously since the beginning of February 2020 in Europe,
the USA and Asia. National and international markets have been affected due to lockdowns,
constraints in the border movement and quarantine of people and have resulted in a 13–32%
downturn (WTO, 2020). According to Sharma et al. (2020), lack of information management
and inefficient SC with many intermediaries are the main reasons for the failure to cope with
disruption due to pandemics like COVID- 19.

A large portion of the global supply chains has been influenced due to this pandemic
situation (Araz et al., 2020). The COVID-19 is a unique kind of disruption, disturbing the entire
SC and changing the living conditions of people across the globe. This disruption is not only
limited to the consumers but also has shattered the SC as a partner with sourcing, procurement,
manufacturing and delivery systems (Sharma et al., 2021). The COVID-19 has been tirelessly
influencing the economies and their networks and threatening the resiliency of SCs (Guan et al.,
2020). Karmaker et al. (2021) studied the impact of COVID-19 on SC sustainability and provides
measures to improve it. The study identifies that financial support from the Government and
SC partners, policy development considering automation and health protocols are essential to
attain the sustainability of SCs during the pandemic. SCs of the electronic products, jewelry,
apparel, information technology (IT) and manufacturing segments had been significantly
impacted by COVID-19 (McKinsey, 2020). It has been observed that effective collaboration
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helps in mitigating disruption impact and enhances business efficiency (Dahlmann and
Roehrich, 2019; Roggeveen and Sethuraman, 2020). The pandemic has drastically affected the
supply and demand for most goods and services. Many researchers emphasize that such an
effect can be handled by adopting advanced data analytics, information management and
digital technologies (Cao and Duan, 2017; Lohmer and Lasch, 2020). Acioli et al. (2021)
conducted a bibliometric analysis for the Industry 4.0 technologies to understand how these
technologies are facilitating sustainable SC performance. The study focuses on the impact of
these technologies during the COVID-19 pandemic. A drastic transformation has also taken
place in the work culture of organizations due to the COVID-19 pandemic situation. Most firms
are encouraging isolatedworking practices and flexibility inworking time tomake the earnings
easier for the individuals (Hoang et al., 2020).

Global sustainability includes economic, social and environmental concerns that require
companies to redesign strategies to collaborate with the suppliers (Ni and Sun, 2018). Suppliers’
collaboration ensures sustainable outputs (Badraoui et al., 2020; Reuter et al., 2010). The current
pandemic is forcing specific tough guidelines, hard security controls, stock-out circumstances
and limited working hours in various organizations (Sarkis et al., 2020). Post the COVID-19
outbreak; the firms must have to fight for their survival despite many operational challenges
(Alghababsheh and Gallear, 2020). Besides, suddenly, there is a huge demand for sanitizer,
masks, disinfectants andgloves. The supply of these products has become unmanageable, and it
has disturbed the SC’s demand–supply function extensively. As a result, there is a huge struggle
among firms for sustainability and survivability in the affected regions of COVID-19 (Cohen,
2020). If we look at India’sGDP in the last six years, it is noted that during the third quarter of the
financial year 2019–2020, it was the lowest and may reduce further with COVID-19
circumstances. Private consumption, external trade and investments are few major
contributors to GDP, which have been badly affected by COVID-19 (MOSPI, 2020). If the
current pandemic is not controlled and there is an extension in a complete national lockdown
again, then about 18 lakh individuals may lose their employment and 30% of retail firms will
stop their operations (RAI, 2020). Hence, it will be a very critical situation. The Indian
Government has taken a tough call, i.e. the lockdown of all states and various other restrictions
for controlling the spread of COVID-19. As a result, it has caused disruptions in all size
organizations’ SC operations and economic activities, including SMEs (KPMG, 2020).

Cohen (2020) highlights that changing customer preferences, new regulations and
restricted workings have forced organizations to manage their SCs more efficiently and
effectively. In the present scenario, traditional SCs are not resilient. Hence, transformation is
required to survive, compete and sustain in the future (Albors-Garrigos, 2020; Choi, 2020;
Kumar and Rahman, 2016). SCs should forecast the demand of the customers during this
pandemic situation and aspire to provide better services with the help of local suppliers’
collaboration. It has been observed that SCs of SMEs are the most affected business group
during the COVID-19 crisis (Baker and Kudge, 2020; Eggers, 2020). The major reason behind
this situation is the limited resources, poor business to client’s relationships and vulnerable
SCs of SMEs (Caballero-Morales, 2021). All organizations, including SMEs, must develop a
strategic plan for developing resilience during such an uncertain business environment
during the COVID-19 pandemic (Kumar and Singh, 2021).

Many components impact the relationship between suppliers and buyers, such as creating
value and supplier networks and assessment of supplier’s performance, data novelty, efficiency
and collaboration with suppliers (Kumar, 2019; Saikouk et al., 2021). Post COVID 19 outbreak, all
organizations are facing different disruptions and their survival is getting difficult (Mishra et al.,
2021). Hence, firms should develop a plan for survival considering the prevailingmarket scenario.
In view of existing research gaps, this study tries to answer the research questions as follows:

RQ1. Which critical constructs are impacting survivability of sustainable SC in SMEs?
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RQ2. How these constructs are related with survivability of sustainable SC in SMEs?

The objective behind this research is to help SMEs in developing countries like India to
improve survivability of SC particularly in post COVID-19 scenario. Findings of the study
will contribute to strategy formulation by SMEs in improving their resilience. Rest of the
paper is organized as follows: Section 2 discusses the literature review; section 3 discusses the
research methodology, which includes sampling and demographics of respondents; section 4
states the data analysis, which provides for EFA, CFA, construct validity and SEM approach
for establishing the model fit; section 5 contains discussion of this research and comparison
with prior research, and finally section 6 presents conclusion, implications and limitations of
this research.

2. Literature review and development of hypothesis
This section discusses the theoretical frameworks and components that play a significant
role in developing an understanding of essential factors tomaintain a healthy supplier–buyer
relation to enhance SUSSCs.

2.1 Theoretical underpinning
Scuotto et al. (2021) have studied beyond the Penrosian growth theory. The authors have
examined the digital capabilities of a firm’s growth with a sample of 2,156,360 European
SMEs. Penrosian growth theorywas introduced by Penrose (1959). This theory deals with the
interpersonal relationship of the team members working together. This theory mainly relies
on the identification, trust and mutual obligation that the members have on each other.
Today, the organizations are going beyond this theory and are considering internal as well as
external resources [known as resource-based theory (RBT)] and the internal capabilities of
the firm (known as dynamic capability theory). The RBT proposed by Grant (1991) is utilized
to finalize the conceptual framework in this study. According to RBT, tangible resources such
as humans and financial resources improve the SUSSCs. Therefore, SMEs need to dedicate
sufficient resources for improving their survivability (Caballero-Morales, 2021). The
resources develop a firm’s internal capabilities, which finally help to enhance the
competitive advantage (CA) of a firm. Dynamic capabilities view (DCV) theory mean
redesigning external and internal capabilities in the changing circumstances (Prince et al.,
2019). Allocation of resources should be done to develop different process capabilities that
help SMEs in becoming innovative. Innovative firms respond more promptly during
uncertainty, as they can deal with volatility in demand (Fisher, 1997).

Caballero-Morales (2021) observed that innovation is the survival tool for SMEs during
and after the COVID-19 contingency. The authors found this after studying about a new
product for a family-owned SME in a high COVID-19 risk zone. The authors further
highlighted that the use of digital resources is the main enabler for networking and the
research-based design of innovative products under the “social distancing” norms. Weaven
et al. (2021) examines the dynamic capabilities that are helping the survival and growth of
SME during the economic downturn. From the study, the authors confirm that for survival of
SMEs, the firm resources and the business owner characteristics plays huge importance. The
authors have further elaborated the three dimensions of dynamic capability that are seizing
(human resources, product portfolio decisions and making investments in technologies),
sensing (collecting information and assessing businesses) and reconfiguring
(decentralization, innovation and knowledge management).

2.2 Survivability of SMEs sustainable supply chains (SSCs)
SMEs have a huge contribution in the growth and development of an economy. The
emergence of alliances and outsourcing has increased the importance of SMEs a lot. They
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play a critical role in both developing and developed economies (Dangayach and Deshmukh,
2005). Themajor difference between SMEs and large organizations is that SMEsmainly focus
on niche market and have limited number of products, whereas large organizations have
more products and services (deMoura and Saroli, 2021). In India, SMEs are defined in terms of
machinery and plant. There are various units like ancillaries, export-oriented units, tiny
sector, village industries and others.

Indian SMEs face severe pressures in terms of quality, delivery speed, cost and flexibility
(Singh et al., 2019). Lack of advanced technologies and monetary constraints add to poor
performance of SMEs. SMEs focus on short-term benefits and this is the reason they face
problem of survivability during uncertain business environments like post-COVID scenario
(Singh and Kumar, 2020). Due to increasing global competition there is a need to develop
better performance in order to survive in the market place in terms of productivity,
innovation of product, cost, quality and smooth operations flow (Hitt et al., 2016).

Singh et al. (2010) have observed that small-scale enterprises face many challenges for
surviving in the global market due to limited resources and other operational constraints. In
spite of these challenges, SMEs should adopt sustainable measures in operational activities.
Sustainability comprises social, economic and environmental factors (Wu et al., 2017a, b;
Dubey, 2017). After the outbreak of COVID-19, the firms are shifting toward a demand-driven
model to control their SCs (Chi et al., 2020). Current circumstances have developed a lot of
pressure on the firms to provide technical and non-technical services (Yun et al., 2019; Choi
and Guo, 2020). Organizations should focus on collaboration with multiple suppliers to meet
the market demands (Araz et al., 2020; Zhang et al., 2021). Green supply chains (GSCs) use a
digitized setup to build their span for sustaining and surviving in the marketplace (Wilhelm
et al., 2016). SCs should focus on different networks, collaborations, co-creation, fulfilling
order requests, controlling demand that is volatile, pick-up options, digital app adoption and
management of people and resources (McKinsey, 2020). Sharing of information can only be
done if the firm has collaborated with its suppliers (Asamoah et al., 2021). The uncertain
circumstances have accomplished SCs to work together with various firms to lessen
uncertainty and risks (Madsen and Petermans, 2020). The supplier and retailer collaboration
helps the SCs control the bullwhip effect (Dolgui et al., 2020; Prince et al., 2019). Assets shared
between purchasers and suppliers typically incorporate physical assetswhere data sharing is
the vital component for robust coordination in SCs (Ivanov, 2020; Roy et al., 2020). The
feasibility of SCs depends on its responsiveness to disruptions (Pankowska, 2019). However,
it is observed that major focus of SC is on cost reduction and lead time deduction (Singh and
Kumar, 2020).

By analyzing previous literatures, we identified that only theoretical frameworks had
been developed in this area without any empirical support. Disruptions in SC disturb the flow
of goods and services during the entire process (Craighead et al., 2007; Blackhurst et al., 2011).
Resilience in SC helps to improve the function of the traditional risk-management process in
many firms (Fiksel, 2015; de Moura and Saroli, 2021).

2.3 Factors enhancing the survivability of SSCs
Factors influencing the survivability of SSCs are identified from the exhaustive literature
review. These factors are described in the following sections:

2.3.1 SC’s performance measurement under uncertainty (SPMU). SC uncertainty is the
mixture of exogenous turbulence that is not in any firm’s control. As a result, SC faces many
problems to function in uncertain situations like current the COVID-19 pandemic. Hence,
uncertainty causes risks like gap in the smooth flow of materials or goods, and thus, it
ultimately affects the overall efficiency of SMEs. The indicators that are identified under
SPMUare as follows: performance of economy (PE), social performance (SP) and performance
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of environmental practices (PEP). PE has been used as one of the indicators for measuring
SPMU. It helps to measure economic performance and its development in post-COVID-19
circumstances for the SMEs. In prior research (Blome et al., 2014; Gereffi and Lee, 2016;
Leszczynska, 2018; Sharma et al., 2020), it has been considered as a component but has not
been discussed in detail. SP helps in measuring the performance of employees in any
industry. SP has been discussed by many researchers in prior research (Ashby et al., 2012;
Harms et al., 2013; Yawar and Seuring, 2017; Sharma et al., 2020). PEP helps measure the
performance of various environmental practices like waste management, recycling process
and green technologies in the industry. This component has been talked about by many
researchers in their research (Merminod and Pach�e, 2011; Lintukangas et al., 2015; Tidy et al.,
2016; Ni and Sun, 2018; Sharma et al., 2020).

It has been observed that usually the SMEs deal with high uncertainty (like COVID-19)
and large economic burden (Caballero-Morales, 2021). During the pandemic, the SMEs face
problems such as paying rent, retaining the workers and reinvesting in the infrastructure.
Although the Government provides huge support to these firms by developing loan schemes
to let these companies survive during the pandemic, sometimes even these schemes are also
not sufficient (Caballero-Morales, 2021). To overcome such scenarios, SMEs should gather
more knowledge regarding the strategic planning, business management, innovations and
should formulate business models, which could work under different restrictions and
markets (Caballero-Morales, 2021). To address the same, there are some literatures that have
provided recommendations for the SMEs (He and Harris, 2020; Nah and Siau, 2020; Hamilton,
2020; Eggers, 2020; Kuckertz et al., 2020). In the current study, we have identified SPMU as
one of the critical components, which will impact the decision-making process of SMES, as
there is an absence of sufficient information available for implementing various solutions.
Here, we would like to propose hypothesis as follows:

H1a. SC’s SPMU positively affects SUSSCs.

2.3.2 Supply chain cooperation (SCCO). SCCO helps to predict demand and collaborates with
the suppliers to get the materials at the right time and of the right quality for timely
manufacturing and distribution of final products. As SMEs procure the raw materials from
various small vendors, it very important to have cooperation, understanding and trust among
them. This helps in developing the good relation and results in good business outcome. It also
helps in creating transparency among various players of SC processes. Cooperation among SC
partners also helps in improving responsiveness (Kumar and Singh, 2017). Good relationship
between a supplier and a manufacturer enhances cooperation and responsiveness (Iyer and
Bergen, 1997). Landeros and Monczka (1989) studied cooperative relationships between the
suppliers and themanufacturers. They stated that this collaborative relationship helps to work
securely with the identified suppliers. SC is facing a lot of hurdles due to the COVID-19
pandemic. In such circumstances, SCCO plays an essential role because it helps to improve the
SC process’s overall efficiency. In the current study, we have identified this factor as one of the
critical components that will impact the decision-making process.

The indicators identified under SCCO are supply chain planning and predictions (SCPP),
supply chain association (SCAS), supply chain conception (SCC) and competitive advantage (CA).
SCPP helps in predicting demand by planning with the help of suppliers. This component has
been studied by many researchers (Hollmann et al., 2015; Panahifar and Shokouhyar, 2019;
Holgado et al., 2020). SCAS helps in creating a CA for the industry to survive in the pandemic. CA
means becoming superior compared to peer competitors in the same industry.Wu et al. (2017a, b)
andGligor et al. (2019) have also considered this component in their research. In the current study,
we have identified SCCO as one of the critical components that impacts the decision-making
process, as there is an absence of sufficient information available for implementing various
solutions in SMEs.
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Here, we would like to propose hypothesis as follows:

H1b. SCCO positively affects SUSSCs.

2.3.3 Supply chain positioning (SCP).The Indian SMEs face huge competition from China and
other East Asian countries. Hence, there is a huge need to overcome the competition for
surviving in the market place. Bains et al. (2005) stated that SCP includes all the elements in
the internal and external manufacturing activities such as partners, customers, distributors
and suppliers. Other researchers (Hill, 1993; Vallespir andKleinhans, 2001; Johansen and Riis,
2005) have also stated the same internal and external manufacturing activities in their
studies. In the current pandemic situation, it is essential to have a good relationship among all
the SC players. As maintaining this relationship and positioning of all the SC partners
improves the overall efficiency of the SC. The indicators identified under SCP are as follows:
traditional supply chain (TSC), flexible supply chain (FSC) and closed supply chain (CSC).
TSC connects the Tier-1 suppliers directly with the customers. Here, mutual benefits are
achieved due to collaboration among the players in the SC processes (Lado et al., 2011; Chen
and Kitsis, 2017). FSC refers to adjusting the production quantity as per the demand. Earlier
researchers (Kudla and Klaas-Wissing, 2012; Wilhelm et al., 2016; Dania et al., 2019) have
considered this component in their studies. CSC is defined as reducing the number of raw
materials, reusing the waste components and recycling them. But prior research done by
Wilhelm et al. (2016), Roy et al. (2018), Sharma et al. (2020) lacks enough empirical evidences.
All the three indicators, i.e. TSC, FSC and CSC, have been considered as indicators for SCP.
Here, we would like to propose hypothesis as follows:

H1c. SCP positively affects the survivability of SMEs sustainable SCs.

2.3.4 Supply chain administration (SCA). It refers to the administration or management of the
flow of goods and services and monitoring the whole movement process (Srivastava et al.,
1999). Management plays a critical role in any organization. It is mainly responsible for
accepting or rejecting any innovative ideas. It focuses on SC operations of the firm that
threaten multiple issues related to SCM like infrastructure, expense, labor etc. During the
current pandemic situation, it is very important to closely monitor these activities to ensure
the smooth flow of SC. The indicators identified for SCA are improving vendors’ supply
capability (IVSC), multi-stakeholder initiative (MSI) and third party (TP). IVSC helps toward
continuous improvement of SC by providing training to the vendors. IVSC is been considered
by many prior researchers (Busse, 2016; Marques, 2019), but it lacks the empirical evidences.
MSI means collaborating with other suppliers and vendors. TP refers to collaborating with
other suppliers in different industries or SMEs. The relationship of SCP with SUSSC has not
been explored in past studies. As a result, this study will serve to have a unique contribution
in research and practice. Therefore, we propose the hypothesis as follows;

H1d. SCA positively affects the survivability of SMEs sustainable SCs.

2.3.5 Supply chain feasibility (SCF). The indicators identified under SCF are flexibility of
operations, durability and firmness. Flexibility refers to the ability for change. It may help in
handling disruptions and also in recovery. It further gives an edge to the SMEs while
competingwith their competitors (deMoura and Saroli, 2021). As per prior research (Carvalho
et al., 2012; Adobor, 2019; Hosseini et al., 2019; Simchi-Levi et al., 2018; Sharma et al., 2020;
Demirel et al., 2019), it has been considered as an essential component but lacks the empirical
evidences. Here, we would like to propose the hypothesis as follows:

H1e. SCF positively affects the survivability of SMEs sustainable SCs.

2.3.6 Digitization in SC (DSC). It refers to digital SC, enabling transparency in thewhole process.
Denicolai et al. (2021) and Singh et al. (2019) have observed that digitization helps SMEs in their
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sustainable growth.Digitization helps to change the businessmodel and daily life (He et al., 2014;
Schallmo et al., 2017). As the competition lies at every stage of SC, there is a requirement for
intelligent solutions (Christopher, 2011). Denicolai et al. (2021) highlighted digital transformation
as the center for business renewal and innovation for SMEs. The authors conducted an empirical
study from the sample collected from 438 SMEs, consisting of both the domestic as well as the
international organizations and found that artificial intelligence (AI) positively influences the
international performance of the SMEs. Magistretti et al. (2019) revealed that AI will help the
SMEs in decision-making.Many authors have confirmed that less amount of study is conducted
in the Industry 4.0 and digitalization domain and very less amount of study is focused on the
impact of these technologies on SMEs (Mittal et al., 2018). Hence, there is a need to conduct study
in this domain (Lee, 2019; Szalavetz, 2019; Quinton et al., 2018).

Digitization plays a significant role in improving the efficiency of SCs, especially during
the current pandemic situation. The relevance of digitalization varies from developing
countries to developed countries.Whenwe consider developing countries like India, there is a
requirement to adopt new and advanced technologies to lead innovation in the marketplace.
The indicators identified under DSC are just-in-time delivery systems (JITDS) and
implementation of Industry 4.0 techniques (II4.0T). DSC means there is a need to localize
the suppliers for fast delivery systems. II4.0T refers to better usage of information technology
in SC. It covers advanced technologies like Internet of Things (IoT), cloud computing, AI, big
data, etc. Hence, when the firms adopt these technologies, there will be more transparency
and improvement in the efficiency of the whole process of SC. Prior research (Hofmann and
Rutschmann, 2018; Ralston and Blackhurst, 2020; Iftikhar and Khan, 2020) have considered
these factors in their study but have not analyzed the relationships between DSC and SUSSC.
Hence, the proposed hypothesis is as follows:

H1f. DSC positively affects the survivability of SMEs sustainable SCs.

Constructs and items identified from the literature review have been summarized in Table 1.
Proposed hypotheses are shown in the form of a model, as shown in Figure 1.

3. Research methodology
For this empirical study, we have followed approach adopted by Fawcett et al. (2014).
Therefore, in this section, we would briefly discuss sampling technique utilized, data
collection through structured questionnaire and respondents’ profile. In this study, SEM has
been utilized for analysis of data.

3.1 Sampling
Responseswere collected through a structured questionnaire from plantmanagers, directors and
owners of the organizations. The sample was selected from each stratum of SMEs through the
simple random sampling method technique as it allows generation of results (Hair et al., 2010).
The questionnaires were sent to 650 respondents, but only 278 respondents returned useable
questionnaires that were valid for analysis. Data were collected for a period of five months from
June 2020 to November 2020. Sources of data bases were Confederation of Indian Industry (CII),
Federation of Indian Chambers of Commerce and Industry (FICCI), Punjab Haryana & Delhi
(PHD) Chamber of commerce and Industry, Automotive Component Manufacturers Association
of India (ACMA) etc. A structured questionnaire was prepared using a seven-point Likert scale. A
note was mentioned in the questionnaire that survey is intended for academic research and the
confidentiality of data will be maintained.

In the gathered dataset, cleansing of data was done by case screening, which was trailed
by factor screening to clarify variations in the information. There was a need to follow this
cycle so that there could be no missing information in the dataset. After data were collected,
for common method bias test, we applied Harman’s single factor test.
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Components Sub-factors Definition References

SC’s performance
measurement under
uncertainty (SPMU)

Performance of
economy (PE)

It measures the performance
of the economy and its
development in post-COVID-
19 situation

Blome et al. (2014), Gereffi
and Lee (2016),
Leszczynska (2018),
Sharma et al. (2020)

Social performance
(SP)

Measuring the performance
of workers and laborers in the
industry

Ashby et al. (2012), Harms
et al. (2013), Yawar and
Seuring (2017), Sharma
et al. (2020)

Performance of
environmental
practices (PEP)

Measuring the various
environmental practices like
waste management,
recycling process and usage
of green technologies in the
industry

Merminod and Pach�e
(2011), Lintukangas et al.
(2015), Tidy et al. (2016), Ni
and Sun (2018), Sharma
et al. (2020)

Supply chain
cooperation (SCCO)

Supply chain
planning and
predictions (SCPP)

Planning with the suppliers
to predict the demands

Hollmann et al. (2015),
Panahifar and Shokouhyar
(2019), Holgado et al. (2020)

Supply chain
association (SCAS)

Better information sharing
and communication between
the suppliers and the
organizations

Bodi-Schubert (2014),
Touboulic and Walker
(2015), Pakdeechoho and
Sukhotu (2018), Kumar
(2019)

Supply chain
conception (SCC)

Collaborative development
for value creation

Chen et al. (2017), Eggers
et al. (2017), Chakraborty
et al. (2018)

Competitive
advantage (CA)

Creating a competitive
advantage for the industry to
survive in the pandemic

Wu et al. (2017a, b),
Feizabadi et al. (2019),
Gligor et al. (2019)

Supply chain
positioning (SCP)

Traditional supply
chain (TSC)

In these types of SC, Tier-1
suppliers are connected with
the customers

Tachizawa and Wong
(2014), Nakano and
Matsuyama (2021)

Flexible supply chain
(FSC)

In these types of SC,
customers have access to
multi-tier SC

Kudla and Klaas-Wissing
(2012), Wilhelm et al. (2016),
Dania et al. (2019)

Closed supply chain
(CSC)

Customers access the SC
through a third party

Wilhelm et al. (2016), Roy
et al. (2018), Sharma et al.
(2020)

Supply chain
administration (SCA)

Improving vendors
supply capability
(IVSC)

Helping the vendors by
providing training toward
continuous improvement

Busse (2016)

Multi-stakeholder
initiative (MSI)

Collaborating with other
suppliers and vendors

Aßl€ander et al. (2016), Liu
and Lee (2018), Sharma
et al. (2020)

Third party (TP) Collaborating with other
suppliers across others
industries

Reinecke et al. (2012),
Sharma et al. (2020)

(continued )

Table 1.
Summary of

components and sub-
components
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SEM and exploratory factor analysis (EFA) method was adopted for data analysis. The data
analysis was done in four stages: analysis of demographics, validity and reliability test, EFA
and confirmatory factor analysis (CFA).

Components Sub-factors Definition References

Supply chain
feasibility (SCF)

Flexibility (F) SC should have the ability to
handle disruption and
recover its performance

Carvalho et al. (2012),
Adobor (2019), Hosseini
et al. (2019)

Durability (D) SC should have the ability to
fulfill the current demand
with the changing
environment

Simchi-Levi et al. (2018),
Sharma et al. (2020)

Firmness (FS) SC should have the ability to
return and recover to its
earlier performance

Demirel et al. (2019),
Sharma et al. (2020)

Digitization in SC
(DSC)

Just-in-time delivery
systems (JITDS)

Need to localize the suppliers
for fast delivery systems

Rao et al. (2011), Ishfaq and
Raja (2018), Ishfaq and
Bajwa (2019)

Implementation of
Industry 4.0
techniques (II4.0T)

Better usage of information
technology in SC

Hofmann and Rutschmann
(2018), Ralston and
Blackhurst (2020), Iftikhar
and Khan (2020)

Survivability of
sustainable supply
chains (SUSSC)

Survivability in
production front
(SUSSC1)

COVID- 19 did not have a
significant impact on
production

Sharma et al. (2020)

Survivability in
societal front
(SUSSC2)

Impact of COVID-19 on
society

Sharma et al. (2020)

Survivability in the
economic front
(SUSSC3)

Impact of COVID-19 on the
economy

Sharma et al. (2020)

Survivability in
environment front
(SUSSC4)

Impact of COVID-19 on
environmental issues

Sharma et al. (2020)

Table 1.

SC’s
performance
measurement

under
uncertainty

Supply Chain
Co-operation

Supply Chain
Positioning

Supply Chain
Administration

Supply 
Chain

Feasibility

Digitization
SC

Survivability of
Sustainable

Supply Chain

H1a

H1b

H1c

H1d

H1e

H1f

Figure 1.
Proposed model
for study
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3.2 Demographics of the respondents
The current research utilizes an empirical paradigm using a cross-sectional design and
quantitative analysis. Data were generated using the survey method. Leedy and Ormrod
(2014) stated that a cross-sectional plan includes testing and looking at individuals from a few
diverse segment gatherings. This methodology empowers the specialist to gather basic
information simultaneously. Table 2 shows the demographics of the respondents. It is been
observed that maximum firms have employees in the range of 101–150 and they constitute a
total of 28% of respondents.

It is followed by organizations having employees in the range 10–25 and constituting
18%. The majority of respondents are plant managers, which includes 40% of total
respondents. It is followed by directors (32%) and owners (28%). As far as categorization is
concerned, small enterprises are 35%, followed by medium enterprises (33%) and micro
enterprises (32%).

4. Results
In this section we have presented results of different statistical tests required for hypotheses
testing. Results are given for reliability and validity, EFA, CFA, construct validity and
hypotheses testing.

4.1 Reliability and validity
4.1.1 Harman’s single factor test. To examine common method bias, Harman’s single factor
test was conducted. EFA was performed, and the results show that the first factor explains
maximum variance (29.853%), which is lesser than the limiting value of 50% (Podsakoff
et al., 2003).

4.1.2 Cronbach’s alpha. The reliability test was performed for each factor based on
Cronbach’s alpha (α) value. The values of all indicators or dimensional scales should be above
the recommended value of 0.70 (Nunnally and Bernstein, 1994). For analyzing the data
collected, Statistical Package for the Social Sciences (SPSS) and analysis of a moment
structures (AMOS) are used. The latent variable SPMU has three indicators, namely PE, SP,
and PEP, and its α value is 0.780; SCCO has four indicators, namely SCCP, SCAS, ISC and CA,

S. No Characteristics Percentage

I Total number of employees
A 1–9 employees 12
B 10–25 employees 18
C 26–50 employees 14
D 51–100 employees 10
E 101–150 employees 28
F 151–250 employees 12
G 251 and above 6
II Respondents current position
A Owner 28
B Director 32
C Plant manager 40
III Type of Firms
A Micro enterprises 32
B Small enterprises 35
C Medium enterprises 33

Table 2.
Demographics of the

respondents
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and its α value is 0.803; SCP has three indicators, namely CSC, FSC andTSC, and its α value is
0.857; SCA, has three indicators, namely IVSC, MSI and TP, and its α value is 0.730; SCF has
three indicators, namely flexibility (F), durability (D), and firmness (FS), and its α value is
0.850; DSC has two indicators, namely JITDS and II4.0T, and its α value are 0.702. Also, the
overall α value calculatedwas found to be 0.866. Hence, all the values arewithin the threshold.

4.1.3 Composite reliability. It ismeasured for internal consistency reliability (Henseler et al.,
2009). The construct SPMU has composite reliability (CR) value of 0.718; SCCO has CR value
of 0.915; SCP has CR value of 0.793; SCA has CR value of 0.705 and SCF has CR value of 0.813.
CR value for DSC was 0.518, which is < 0.7, i.e. threshold level. Hence, DSC was not used in
further analysis. Rest five constructs with CR values > 0.7 are found acceptable (Hair
et al., 2010).

4.2 Exploratory factor analysis
Principal axis factoring was performed to identify meaningful bias and express the same
qualities. Promax rotation has been used to interpret initial results, as it had been assumed
(based on the relevant literature) that its factors have been correlated (Tabachnick and
Fiddell, 2007). Table 3 shows the Kaiser-Meyer-Olkin (KMO) and Bartlett’s test output.

KMOvalue for the current research is 0.838. Theminimum level set for this statistic is 0.60
(Tabachnick and Fidell, 2007; Hair et al., 2010). The significance value is 0.000, which is less
than 0.05, i.e. the significance value is acceptable. For the components, the percentage of total
variance explained by Component 1 is 15.547%, Component 2 is 12.839%, Component 3 is
12.725%, Component 4 is 10.783% and Component 5 is 9.985%. Total variance explained by
all five components is 61.678%.

Table 4 displays the output of the rotated component matrix. There are 16 variables in
total, which are grouped under 5 different components. SCCP, SCAS, ISC and CA are grouped
under the first component with factors loading values 0.695, 0.794, 0.804 and 0.529,
respectively. TSC, FSC2 and CSC are grouped under the second component having factors
loading values 0.672, 0.846 and 0.724, respectively. F, D and FS are grouped under the third
component with factors loading values 0.761, 0.865 and 0.674, respectively. PE, SP and PEP
are grouped under the fourth component with factors loading values 0.672, 0.741 and 0.608,
respectively. IVSC, MSI and TP are grouped under the fifth component with factors loading
values of 0.726, 0.788 and 0.463, respectively.

CFA is performed in the next stage. SEM is used for testing the model fit of the proposed
research framework (Byrne, 2010).

4.3 Confirmatory factor analysis for latent variables
To test the hypothesis, CFA is used (Byrne, 2010). AMOS 22.0 is utilized for this research
because of its powerful graphic representations and user-friendly interfaces. The results of
the model are shown in Table 5. Figure 2 shows the final model and the latent variables and
their indicators. The five latent variables and their indicators are (1) SPMU: SC’s performance
measurement under uncertainty has three indicators, namely PE, SP and PEP; (2) SCCO:
SCCO has four indicators, namely supply chain planning and predictions (SCPP), supply
chain association (SCAS), supply chain conception (SCC), and competitive advantage (CA); (3)
SCP: SCP has three indicators, namely CSC, FSC and TSC; (4) SCA: SCA has three indicators,
namely IVSC, MSI and TP and (5) SCF: SCF has three indicators, namely F, D and FS.

KMO measure of sampling adequacy 0.853
Bartlett’s test of sphericity Approx. chi-square 2185.776

Df 120
Sig 0.000

Table 3.
KMO and
Bartlett’s test
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4.3.1 Construct validity. Construct validity is performed to test and measure the theory and
hypothesis. The primary goal is to analyze the structural components. Construct validity
includes investigating the internal connections among items of a specific measure (DeVellis,
2003). Different tests for composite reliability, convergent validity and divergent validity are
performed. Results are shown inTable 6. All the five constructs’CRvalues are >0.7, indicating
that the composite reliability measures are reliable (Henseler et al., 2009). AVE values for all
constructs are greater than 0.5, which satisfies convergent validity for all the constructs.
Fornell and Larcker (1981) suggested that AVE of a construct must be more than square of
correlation between that construct and other constructs. Table 6 represents the values for
construct correlation and AVE. Further analysis is performed using the SEM approach. All
path estimates of CFA are given in Table 7. The loadings are statistically significant. Hence,
the conditions are satisfied, and we can go for building the final model. Hence, both the
parameters have been established for excellent construct validity.

Factors loading
1 2 3 4 5

Performance of economy 0.682
Social performance 0.741
Performance of environmental practices 0.608
Traditional supply chain 0.672
Flexible supply chain 0.846
Closed supply chain 0.724
Improving vendors supply capability 0.726
Multi-stakeholder initiative 0.788
Third party 0.463
Flexibility 0.761
Durability 0.865
Firmness 0.674
Supply chain planning and predictions 0.695
Supply chain association 0.794
Supply chain conception 0.804
Competitive advantage 0.529

Goodness-of-fit indices Default model Benchmark

Absolute goodness-of-fit measure
CMIN/Df 1.664 #3

Absolute badness of fit measure
RMSEA 0.049 #0.08

Incremental fit measure
CFI 0.970 P0.90
IFI 0.971 P0.90
TLI 0.962 P0.90

Parsimony fit measure
PCFI 0.760 P0.50
PNFI 0.729 P0.50

Table 4.
Rotated factor matrix

Table 5.
Model fit measures for
the confirmatory factor

analysis
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4.4 Structural model and testing of hypotheses
To test the hypothesis, SEM is used (Byrne, 2010). Results of themodel are shown in Figure 3,
which represents the final model, latent variables along with their indicators and dependent
variable. The five latent variables and their respective indicators are (1) SPMU: SC’s
performance measurement under uncertainty has three indicators, namely PE, SP and PEP;
(2) SCCO: SC cooperation has four indicators, namely SCCP, SCAS, ISC and CA; (3) SCP: SC
positioning has three indicators, namely CSC, FSC and TSC; (4) SCA: SCA has three
indicators, namely IVSC, MSI and TP and (5) SCF: SCF has three indicators, namely F, D and
FS. One dependent variable is SUSSCwith four indicators, namely SUSSC1, SUSSC2, SUSSC3
and SUSSC4.

Table 8 displays the final goodness-of-fit indices for the structural model. The value of chi-
square is 344.588 and the degree of freedom is 155. The estimations of absolute fit indices are
CMIN/Df 2.223, where CMIN represents the chi-square value and Df represents the degree of
freedom and the value is less than 3, which is the accepted threshold value. The root mean
square approximation (RMSEA) is 0.044, comparative fit index (CFI) is 0.952, Tucker–Lewis

CR AVE MSV MaxR(H) SPMU SCCO SCP SCF SCA

SPMU 0.781 0.544 0.343 0.783 0.737
SCCO 0.874 0.64 0.343 0.91 0.586*** 0.8
SCP 0.861 0.675 0.292 0.875 0.541*** 0.519*** 0.822
SCF 0.851 0.656 0.235 0.858 0.357*** 0.485*** 0.408*** 0.81
SCA 0.749 0.504 0.234 0.774 0.226** 0.483*** 0.392*** 0.328*** 0.71

Note(s): Significance of correlations: **p < 0.010 and ***p < 0.001

Figure 2.
Confirmatory factor
analysis for the latent
variables

Table 6.
CFA output
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coefficient (TLI) is 0.944, incremental fit index (IFI) is 0.935, parsimony comparative fit index
(PCFI) is 0.762 and parsimony normed fit index (PNFI) is 0.724. These values are under the
respective threshold level and are acceptable (Byrne, 2010).

Hence, the supported indicators for the four constructs are PE, SP, PEP, SCPP, SCAS, ISC,
CA, CSC, FSC, TSC, IVSC, MSI, TP, F, D and FS. Table 9 shows the structural model results.
The result demonstrates that the three hypotheses are supported by p-value (Hair et al., 2010).
Hence, constructs SPMU, SCCO, SCP, SCA and SCF have a positive impact on SUSSC. The
square multiple correlations (R2) help to measure how well a regression line estimates the

Estimate SE CR p

PEP ← SPMU 0.736
SP ← SPMU 0.762 0.098 7.776 ***
PE ← SPMU 0.713 0.097 7.351 ***
CA ← SCCO 0.592
ISC ← SCCO 0.885 0.156 5.673 ***
SCAS ← SCCO 0.902 0.171 5.275 ***
SCPP ← SCCO 0.781 0.17 4.594 ***
TSC ← SCP 0.764
FSC ← SCP 0.887 0.084 10.560 ***
CSC ← SCP 0.809 0.074 10.932 ***
FS ← SCF 0.749
D ← SCF 0.824 0.089 9.258 ***
F ← SCF 0.852 0.087 9.793 ***
TP ← SCA 0.568
MSI ← SCA 0.787 0.15 5.247 ***
IVSC ← SCA 0.755 0.171 4.415 ***

Note(s): ***p < 0.001
Table 7.

Path estimates for CFA

Figure 3.
Final structural model
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actual data points between 0 and 1, which states howwell one variable predicts another (Hair
et al., 2010). More the value is closer to 1, better the model’s ability to predict that technology
(Kline, 2015). The proposed model can explain 64% of the variance of SUSSC. Hence, we can
conclude that hypotheses H1a, H1b, H1c, H1d and H1e are being supported from our
statistical analysis.

5. Discussion
The term survivability in SC means the ability to survive in disruptive situations. The
COVID-19 pandemic has affected SMEs’ survival in the market. SMEs need to formulate
strategies to overcome disruptions in the SC (Ivanov, 2020). These disruptions may be either
from the supply side or the demand side. The current research shows how to overcome these
disruptions and to survive in the pandemic situation. Each latent variable has three or more
indicators except DSC, which has only two indicators. As the composite reliability value for
DSC was not within the threshold level, it was removed from the analysis. The rest five
components’ Cronbach’s alpha and composite reliability values are found above 0.7, i.e.
recommended level (Nunnally, 1978; Hair et al., 2010). The KMO value is 0.838, which is also
within the threshold of 0.6 (Hair et al., 2010). The total variance explained is 61.878%, and in
the rotated component matrix, the variables were grouped under six groups, but one
component, i.e. DSC, was removed, so the final analysis is done with five components. Only
the loadings above j0.50j are considered in this research (Hair et al., 2010).

For further analysis in this research, five components are utilized. The component SPMU
means how to manage the operations of SC in the situation of a pandemic. The hypothesis
H1a states that SPMU influences SUSSC. SPMU comprises three sub-components PE, SP and
PEP whose loadings are respectively 0.820, 0.810, and 0.716 (>j0.50j). The efficiencies of SCs
are essential during this pandemic circumstance. It should be given high importance to make

Goodness-of-fit Indices Default model Benchmark

Absolute goodness-of-fit measure
CMIN/Df 2.223 #3

Absolute badness-of-fit measure
RMSEA 0.04 #0.08

Incremental fit measure
CFI 0.952 P0.90
IFI 0.935 P0.90
TLI 0.944 P0.90

Parsimony fit measure
PCFI 0.762 P0.50
PNFI 0.724 P0.50

Estimate SE CR p Hypotheses

SUSSC ← SPMU 0.431 0.092 4.685 *** Supported
SUSSC ← SCCO 0.409 0.099 4.131 *** Supported
SUSSC ← SCP 0.251 0.063 3.984 *** Supported
SUSSC ← SCA 0.204 0.082 2.488 0.003 Supported
SUSSC ← SCF 0.384 0.052 7.385 *** Supported

Table 8.
Final goodness-of-fit
indices for the
structural model

Table 9.
Structural model
results
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the SCs run smoothly (Ivanov, 2020; Sharma et al., 2020). Previous studies have not
considered it a critical factor, but the latest studies found SPMUas a significant contributor to
the CFA (Sharma et al., 2020; Ivanov, 2020). This factor further gets fits in our model also.

The prior studies (Sharma et al., 2020; Ivanov, 2020) have considered it as a factor and
found that it is not the critical one, but the current study found that SPMU provides a
significant contribution in the CFA and it further helps in the fit model as well. SEM approach
provides empirical evidence from the data collected in the current study and differentiates it
from the previous literatures (Sharma et al., 2020; Ivanov, 2020). The possible reason may be
that the Step-wise Weight Assessment Ratio Analysis (SWARA) technique has been used in
the previous studies, which is based on a smaller sample size, and hence the chances of
biasness are there.

SCCO component means to have a healthy relationship between the suppliers and the
manufacturers. Sharma et al. (2020) found SCCO as a significant factor in their study. It has
been observed that the SCCO components will help SMEs in overcoming the post-COVID-19
disruptions. Hypothesis H1b states that SCCO influences SUSSC. It comprises four sub-
components. These are SCPP, SCAS, SCC and CA, whose loadings are 0.769, 0.795, 0.807 and
0.733 (>j0.50j) respectively. SCCO is a kind of business activity in SC, where the SMEs need to
plan, forecast andmanage the demand. At the same time, they also had to focus on improving
the efficiency of the SC (Singhghry and Rahman, 2019; Sharma et al., 2020). The SCs should
have a contingency plan and a backup plan in situation of disruptions. For example, during
the COVID-19 pandemic, SCs need to plan for an additional inventory management with an
accurate demand forecasting. Such forecasting needs the contingency and a backup plan.
The SMEs further need to have a strategic plan in collaboration with the suppliers for
executing smooth operations (Ivanov and Dolgui, 2020).

SCP explainsmanaging a SC network during the pandemic. Hypothesis H1c states that SCP
influences SUSSC. It comprises three sub-components: TSC, FSC and CSC and their loadings
are 0.787, 0.856 and 0.816 respectively (>j0.50j). Although Sharma et al. (2020) did not find it as a
critical component in their study but in a study by Ni and Sun (2018), SCP has found to have
relevant importance during disruptions. The authors found that SCP helps in planning and
predicting the SCswith the help of forecasting techniques during the COVID-19 pandemic. SCA
helps in searching for alternate options to make the SC’s operations smooth. For example, the
availability of raw materials or any other resources that can be available locally and can be
delivered faster for a SC. SCP comprises three sub-components: IVSC, MSI and TP and their
loadings are 0.828, 0.852 and 0.636 (>j0.50j), respectively. This component helps to improve the
suppliers’ performance by proper training and collaborating with third party logistics (3PL)
service providers during the COVID-19 situation (Singhry and Rahman, 2019).

SCF explains how the SMEswill plan to improve their performance to increase their profit
sharing. Hypothesis H1e states that SCF influences SUSSC. It comprises three sub-
components: F, D and FS, and their loadings are 0.826, 0.894 and 0.791 (>j0.50j), respectively.
As observed in prior research, the sub-component FS is the most desirable SC network
characteristic (Sharma et al., 2020). The indicator FS is found as an essential factor by Ivanov
and Dolgui (2019). In the present circumstances of COVID-19, SMEs need to plan so that they
can survive, sustain and do not collapse in any disruptions. The survivability of SMEs’ SCs
needs to be connected with the individual systems (Aubin, 1991; Keogh, 2020).

5.1 Managerial implications
SMEs have faced heavy losses due to disruptions caused by COVID-19 pandemic. This study
explains how SMEs should develop strategies for reviving their SCs to sustain the pandemic.
There are many challenges faced by SMEs, for instance, labor shortage, unpredictable
demand, etc. Social distancing, wearing masks and gloves and other COVID protocols are
creating operational challenges for SMEs. Hence, SMEs should develop long-term strategies

SUSSCs of
SMEs during
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to improve their survivability etc. The current study has precisely developed insights that
will help in developing strategies to overcome current disruptions. As most of the prior
studies have utilized MCDM techniques for their research to study survivability, their
findings cannot be free from biasness, but the current study is based on data collected
through survey. Findings of our study would help managers in identifying factors impacting
survivability and in developing action plan for uncertain business environment.

6. Conclusion, limitations and future scope
Pandemics like COVID-19 have created a lot of disruptions across all sizes of organizations
including SMEs. SMEs have got impactedmore severely due to their limited resources. Firms
require proper planning for handling issues of uncertainties and disruptions. Resilience,
viability, real-time information, order fulfillment/just-in-time, stability, collaboration,
integration and demand forecasting are the critical factors for organizations to survive
and sustain in pre- and post-COVID-19 situation. There is a requirement to build proper
demand planning, materials forecasting, network optimization and suppliers’ collaboration
for resilient SCs across all organizations.

We have identified significant components impacting the survivability of SMEs with the
help of an exhaustive literature review. EFA is used to check the total variance explained and
the grouping of the variables under different components. By doing CFA, the factors
identified in EFA are confirmed for further analysis. Further, SEM is used to check the final
model fit. This research has identified five components, and each component has at least two
indicators. All these latent variables impact SUSSCs of SMEs, which has four items namely,
SUSSC1, SUSSC2, SUSSC3 and SUSSC4. This research has tried to understand critical
components essential to maintain a healthy supplier–buyer relationship to enhance SUSSCs.
It will further help the firms to control their SCs and improve survivability also in the post-
COVID-19 scenario. To survive in the long run in the volatile business environment, SMEs
need to transform themselves. Problems like human resource shortage, uncertain demand,
work hour extension of employees, compulsory use of masks and gloves and maintaining
social distancing should be made standard practices.

This research has some limitations, as the study is concentrated only on Indian SMEs.
Therefore, findings cannot be generalized for all-size organizations. Future studies can be
done for comparing the findings across the different sizes of organizations and different
sectors. Longitudinal research design will also help in validation of findings. The study can
also be extended to conduct comparative analysis of findings across different sectors and
countries. We may also consider mediating effect of survivability on other dimensions of
performance such as sustainability and business performance as the future scope of the
study. Although, we have not considered constructs related to digitization, but as a future
scope, study can be done to analyze impact of process digitization through emerging
technologies on survivability of SMEs.

References

Acioli, C., Scavarda, A. and Reis, A. (2021), “Applying Industry 4.0 technologies in the COVID–19
sustainable chains”, International Journal of Productivity and Performance Management,
Vol. 70 No. 5, pp. 988-1016, doi: 10.1108/IJPPM-03-2020-0137.

Adobor, H. (2019), “Supply chain resilience: a multi-level framework”, International Journal of Logistics
Research and Applications, Vol. 22 No. 6, pp. 533-556, doi: 10.1080/13675567.2018.1551483.

Aftab, J., Sarwar, H., Amin, A. and Kiran, A. (2021), “Does CSR mediate the nexus of ethical leadership
and employee’s job performance? Evidence from North Italy SMEs”, Social Responsibility
Journa, Ahead of print, doi: 10.1108/SRJ-09-2020-0393/FULL/HTML.

IJLM

https://doi.org/10.1108/IJPPM-03-2020-0137
https://doi.org/10.1080/13675567.2018.1551483
https://doi.org/10.1108/SRJ-09-2020-0393/FULL/HTML


Albors-Garrigos, J. (2020), “Barriers and enablers for innovation in the retail sector: Co-innovating
with the customer. A case study in grocery retailing”, Journal of Retailing and Consumer
Services, Vol. 55, p. 102077.

Alghababsheh, M. and Gallear, D. (2020), “Socially sustainable supply chain management and
suppliers’ social performance: the role of social capital”, Journal of Business Ethics, Vol. 163,
pp. 125-150, doi: 10.1007/s10551-018-3993-0.

Araz, O.M., Choi, T.M., Olson, D.L. and Salman, F.S. (2020), “Role of analytics for operational risk
management in the era of big data”, Decision, Ahead of print, doi: 10.1111/deci.12451.

Asamoah, D., Nuertey, D., Agyei-Owusu, B. and Akyeh, J. (2021), “The effect of supply chain
responsiveness on customer development”, The International Journal of Logistics Management,
Ahead of print, doi: 10.1108/IJLM-03-2020-0133.

Ashby, A., Leat, M. and Hudson-Smith, M. (2012), “Making connections: a review of supply chain
management and sustainability literature”, Supply Chain Management: An International
Journal, Vol. 17 No. 5, pp. 497-516.

Aubin, J.P. (1991), Viability Theory, Birkh€auser, Boston, Basel.

Aßl€ander, M.S., Roloff, J. and Nayır, D.Z. (2016), “Suppliers as stewards? Managing social standards in
first- and second-tier suppliers”, Journal of Business Ethics, Vol. 139 No. 4, pp. 661-683.

Badraoui, I., Van der Vorst, J.G. and Boulaksil, Y. (2020), “Horizontal logistics collaboration: an
exploratory study in Morocco’s Agri-food supply chains”, International Journal of Logistics
Research and Applications, Vol. 23 No. 1, pp. 85-102.

Baines, T., Kay, G., Adesola, S. and Higson, M. (2005), “Strategic positioning: an integrated decision
process for manufacturers”, International Journal of Operations and Production Management,
Vol. 25 No. 2, pp. 180-201.

Baker, T.H. and Kudge, K. (2020), How to Help Small Businesses Survive COVID-19, Working Paper
No. 620, Columbia Law and Economics, available at: https://papers.ssrn.com/sol3/papers.cfm?
abstract_id53571460.

Bartik, A.W., Bertrand, M., Cullen, Z.B., Glaeser, E.L., Luca, M. and Stanton, C.T. (2020), How Are
Small Businesses Adjusting to COVID-19? Early Evidence from a Survey, Working Paper 26989,
National Bureau of Economic Research, Cambridge, MA.

Blackhurst, J., Dunn, K.S. and Craighead, C.W. (2011), “An empirically derived framework of global
supply resiliency”, Journal of Business Logistics, Vol. 32 No. 4, pp. 374-391.

Blome, C., Paulraj, A. and Schuetz, K. (2014), “Supply chain collaboration and sustainability: a profile
deviation analysis”, International Journal of Operations and Production Management, Vol. 34
No. 5, pp. 639-663.

Bodi-Schubert, A. (2014), “The conceptual model of success in buyer-supplier relationship”, The IMP
Journal, Vol. 8 No. 1, pp. 31-43.

Busse, C. (2016), “Doing well by doing good? The self-interest of buying firms and sustainable supply
chain management”, Journal of Supply Chain Management, Vol. 52 No. 2, pp. 28-47.

Byrne, B.M. (2010), Structural Equation Modelling with AMOS: Basic Concepts, Applications, and
Programming, 2nd ed., Taylor and Francis Group, New York, NY.

Caballero-Morales, S.O. (2021), “Innovation as recovery strategy for SMEs in emerging economies
during the COVID-19 pandemic”, Research in International Business and Finance, Vol. 57,
p. 101396.

Cao, G. and Duan, Y. (2017), “How do top- and bottom-performing companies differ in using business
analytics?”, Journal of Enterprise Information Management, Vol. 30 No. 6, pp. 874-892, doi: 10.
1108/JEIM-04-2016-0080.

Carvalho, H., Cruz-Machado, V. and Tavares, J.G. (2012), “A mapping framework for assessing supply
chain resilience”, International Journal of Logistics Systems and Management, Vol. 12 No. 3,
pp. 354-373.

SUSSCs of
SMEs during

COVID-19

https://doi.org/10.1007/s10551-018-3993-0
https://doi.org/10.1111/deci.12451
https://doi.org/10.1108/IJLM-03-2020-0133
https://papers.ssrn.com/sol3/papers.cfm?%20abstract_id=3571460
https://papers.ssrn.com/sol3/papers.cfm?%20abstract_id=3571460
https://papers.ssrn.com/sol3/papers.cfm?%20abstract_id=3571460
https://doi.org/10.1108/JEIM-04-2016-0080
https://doi.org/10.1108/JEIM-04-2016-0080


Chakraborty, K., Mondal, S. and Mukherjee, K. (2018), “Developing a causal model to evaluate the
critical issues in reverse supply chain implementation”, Benchmarking: An International
Journal, Vol. 25 No. 7, pp. 1992-2017.

Chen, I.J. and Kitsis, A.M. (2017), “A research framework of sustainable supply chain management: the
role of relational capabilities in driving performance”, The International Journal of Logistics
Management, Vol. 28 No. 4, pp. 1454-1478, doi: 10.1108/IJLM-11-2016-0265.

Chen, L., Zhao, X., Tang, O., Price, L., Zhang, S. and Zhu, W. (2017), “Supply chain collaboration for
sustainability: a literature review and future research agenda”, International Journal of
Production Economics, Vol. 194, pp. 73-87.

Chi, M., Huang, R. and George, J.F. (2020), “Collaboration in demand-driven supply chain: based on a
perspective of governance and IT-business strategic alignment”, International Journal of
Information Management, Vol. 52, p. 102062.

Choi, T.M. (2020), “Innovative ‘bring-service-near-your-home’ operations under Corona-virus (COVID-
19/SARS-CoV-2) outbreak: can logistics become the messiah?”, Transportation Research Part E:
Logistics and Transportation Review, Vol. 140, p. 101961.

Choi, T.M. and Guo, S. (2020), “Is a ‘free lunch’ a good lunch? The performance of zero wholesale price-
based supply-chain contracts”, European Journal of Operational Research, Vol. 285 No. 1,
pp. 237-246.

Christopher, M. (2011), Logistics and Supply Chain Management, Pearson Education, Harlow.

Cohen, M.J. (2020), “Does the COVID-19 outbreak mark the onset of A sustainable consumption
transition?”, Sustainability: Science, Practice and Policy, Vol. 16 No. 1, pp. 1-3, doi: 10.1080/
15487733.2020.1740472.

Craighead, C.W., Blackhurst, J., Rungtusanatham, M.J. and Handfield, R.B. (2007), “The severity of
supply chain disruptions: design characteristics and mitigation capabilities”, Decision Sciences,
Vol. 38 No. 1, pp. 131-156.

Dahlmann, F. and Roehrich, J.K. (2019), “Sustainable supply chain management and partner
engagement to manage climate change information”, Business Strategy and the Environment,
Vol. 28 No. 8, pp. 1632-1647.

Dangayach, G.S. and Deshmukh, S.G. (2005), “Advanced manufacturing technology implementation:
evidence from Indian small and medium enterprises (SMEs)”, Journal of Manufacturing
Technology Management, Vol. 16 No. 5, pp. 483-496.

Dania, W.A.P., Xing, K. and Amer, Y. (2019), “An integrated collaboration framework for sustainable
sugar supply chains”, International Journal of Supply Chain Management, Vol. 8 No. 3,
pp. 706-717.

de Moura, G.B. and Saroli, L.G. (2021), “Sustainable value chain management based on dynamic
capabilities in small and medium-sized enterprises (SMEs)”, International Journal of Logistics
Management, Vol. 32 No. 1, pp. 168-189, doi: 10.1108/IJLM-01-2020-0044/FULL/HTML.

Demirel, G., MacCarthy, B.L., Ritterskamp, D., Champneys, A.R. and Gross, T. (2019), “Identifying
dynamical instabilities in supply networks using generalized modeling”, Journal of Operations
Management, Vol. 65 No. 2, pp. 136-159.

Denicolai, S., Zucchella, A. and Magnani, G. (2021), “Internationalization, digitalization, and
sustainability: are SMEs ready? A survey on synergies and substituting effects among
growth paths”, Technological Forecasting and Social Change, Vol. 166, p. 120650, doi: 10.1016/J.
TECHFORE.2021.120650.

DeVellis, R.F., Lewis, M.A. and Sterba, K.R. (2003), “Interpersonal emotional processes in adjustment
to chronic illness”, Social Psychological Foundations of Health and Illness, Blackwell Publishing,
Malden, MA, pp. 256-287.

Dolgui, A., Ivanov, D. and Rozhkov, M. (2020), “Does the ripple effect influence the bullwhip effect? An
integrated analysis of structural and operational dynamics in the supply chain”, International
Journal of Production Research, Vol. 58 No. 5, pp. 1285-1301.

IJLM

https://doi.org/10.1108/IJLM-11-2016-0265
https://doi.org/10.1080/15487733.2020.1740472
https://doi.org/10.1080/15487733.2020.1740472
https://doi.org/10.1108/IJLM-01-2020-0044/FULL/HTML
https://doi.org/10.1016/J.TECHFORE.2021.120650
https://doi.org/10.1016/J.TECHFORE.2021.120650


Dubey, R., Gunasekaran, A., Papadopoulos, T., Childe, S.J., Shibin, K.T. and Wamba, S.F. (2017),
“Sustainable supply chain management: framework and further research directions”, Journal of
Cleaner Production, Vol. 142 No. 2, pp. 1119-1130.

Eggers, F. (2020), “Masters of disasters? Challenges and opportunities for SMEs in times of crisis”,
Journal of Business Research, Vol. 116, pp. 199-208.

Eggers, J.E., Hofman, E., Schiele, H. and Holschbach, E. (2017), “Identifying the ‘right’ supplier for
module developments—a cross-industrial case analysis”, International Journal of Innovation
Management, Vol. 21 No. 3, p. 1750026.

Elkhairi, A., Fedouaki, F. and El Alami, S. (2019), “Barriers and critical success factors for
implementing lean manufacturing in SMEs”, IFAC-PapersOnLine, Vol. 52 No. 13, pp. 565-570.

Fawcett, S.E., Waller, M.A., Miller, J.W., Schwieterman, M.A., Hazen, B.T. and Overstreet, R.E. (2014),
“A trail guide to publishing success: tips on writing influential conceptual, qualitative, and
survey research”, Journal of Business Logistics, Vol. 35 No. 1, pp. 1-16.

Feizabadi, J., Gligor, D. and Alibakhshi Motlagh, S. (2019), “The triple-as supply chain competitive
advantage”, Benchmarking: An International Journal, Vol. 26 No. 7, pp. 2286-2317.

Fiksel, J. (2015), “From risk to resilience”, Resilient by design, Island Press, Washington, DC, pp. 19-34.

Fisher, M.L. (1997), “What is the right supply chain for your product?”, Harvard Business Review,
Vol. 75, pp. 105-117.

Fornell, C. and Larcker, D.F. (1981), “Evaluating structural equation models with unobservable
variables and measurement error”, Journal of Marketing Research, Vol. 18 No. 1, pp. 39-50.

Fortune (2020), available at: https://fortune.com/2020/02/21/fortune-1000-coronavirus-china-
supplychain-impact (accessed 10 March 2020).

Gereffi, G. and Lee, J. (2016), “Economic and social upgrading in global value chains and industrial
clusters: why governance matters”, Journal of Business Ethics, Vol. 133 No. 1, pp. 25-38.

Gligor, D., Gligor, N., Holcomb, M. and Bozkurt, S. (2019), “Distinguishing between the concepts of
supply chain agility and resilience: a multidisciplinary literature review”, The International
Journal of Logistics Management, Vol. 30 No. 2, pp. 467-487, doi: 10.1108/IJLM-10-2017-0259.

Grant, R.M. (1991), “The resource-based theory of competitive advantage: implications for strategy
formulation”, California Management Review, Vol. 33 No. 3, pp. 114-135.

Guan, Z., Zhang, X., Zhou, M. and Dan, Y. (2020), “Demand information sharing in competing supply
chains with manufacturer-provided service”, International Journal of Production Economics,
Vol. 220, p. 107450, doi: 10.1016/J.IJPE.2019.07.023.

Hair, J.F., Black, W.C., Babin, B.J. and Anderson, R.E. (2010), Multivariate Data Analysis, 7th ed.,
Prentice-Hall, Upper Saddle River, NJ.

Hamilton, J. (2020), “The strategic change matrix and business sustainability across COVID-19”,
Sustainability, Vol. 12 No. 15, p. 6026.

Harms, D., Hansen, E.G. and Schaltegger, S. (2013), “Strategies in sustainable supply chain
management: an empirical investigation of large German companies”, Corporate Social
Responsibility and Environmental Management, Vol. 20 No. 4, pp. 205-218.

He, H. and Harris, L. (2020), “The impact of Covid-19 pandemic on corporate social responsibility and
marketing philosophy”, Journal of Business Research, Vol. 116, pp. 176-182.

He, M., Ren, C., Wang, Q., Shao, B. and Dong, J. (2014), SCM and CRM Research, IBM Research,
Beijing.

Henseler, J., Ringle, C.M. and Sinkovics, R.R. (2009), “The use of partial least squares path modeling in
international marketing”, Advances in International Marketing, Vol. 20 No. 1, pp. 277-319.

Hill, T. (Ed.) (1993), Manufacturing Strategy, McGraw-Hill, New York, NY.

Hitt, M.A., Ireland, R.D. and Hoskisson, R.E. (2016), Strategic Management: Concepts and Cases:
Competitiveness and Globalization, Cengage Learning, Boston.

SUSSCs of
SMEs during

COVID-19

https://fortune.com/2020/02/21/fortune-1000-coronavirus-china-supplychain-impact
https://fortune.com/2020/02/21/fortune-1000-coronavirus-china-supplychain-impact
https://doi.org/10.1108/IJLM-10-2017-0259
https://doi.org/10.1016/J.IJPE.2019.07.023


Hoang, L., Blank, G. and Quan-Haase, A. (2020), “The winners and the losers of the platform economy:
who participates?”, Information, Communication and Society, Vol. 23 No. 5, pp. 681-700, doi: 10.
1080/1369118X.2020.1720771.

Hofmann, E. and Rutschmann, E. (2018), “Big data analytics and demand forecasting in supply
chains: a conceptual analysis”, The International Journal of Logistics Management, Vol. 29
No. 2, pp. 739-766.

Holgado de Frutos, E., Trapero, J.R. and Ramos, F. (2020), “A literature review on operational
decisions applied to collaborative supply chains”, PloS One, Vol. 15 No. 3, p. e0230152.

Hollmann, R.L., Scavarda, L.F. and Thom�e, A.M.T. (2015), “Collaborative planning, forecasting and
replenishment: a literature review”, International Journal of Productivity and Performance
Management, Vol. 64 No. 7, pp. 971-993.

Hosseini, S., Ivanov, D. and Dolgui, A. (2019), “Review of quantitative methods for supply chain
resilience analysis”, Transportation Research Part E: Logistics and Transportation Review,
Vol. 125, pp. 285-307.

Iftikhar, R. and Khan, M.S. (2020), “Social media big data analytics for demand forecasting:
development and case implementation of an innovative framework”, Journal of Global
Information Management, Vol. 28 No. 1, pp. 103-120.

Ishfaq, R. and Bajwa, N. (2019), “Profitability of online order fulfillment in multi-channel retailing”,
European Journal of Operational Research, Vol. 272 No. 3, pp. 1028-1040.

Ishfaq, R. and Raja, U. (2018), “Evaluation of order fulfillment options in retail supply chains”,
Decision Sciences, Vol. 49 No. 3, pp. 487-521.

Ivanov, D. (2020), “Predicting the impacts of epidemic outbreaks on global supply chains: a
simulation-based analysis on the coronavirus outbreak (COVID-19/SARS-CoV-2) case”,
Transportation Research Part E: Logistics and Transportation Review, Vol. 136, p. 101922.

Ivanov, D. and Dolgui, A. (2019), “Low-certainty-need (LCN) supply chains: a new perspective in
managing disruption risks and resilience”, International Journal of Production Research, Vol. 57
Nos 15-16, pp. 5119-5136, doi: 10.1080/00207543.2018.1521025.

Ivanov, D. and Dolgui, A. (2020), “Viability of intertwined supply networks: extending the supply
chain resilience angles towards survivability. A position paper motivated by COVID-19
outbreak”, International Journal of Production Research, Vol. 58 No. 10, pp. 2904-2915, doi: 10.
1080/00207543.2020.1750727.

Iyer, A.V. and Bergen, M.E. (1997), “Quick response in manufacturer-retailer channels”, Management
Science, Vol. 43 No. 4, pp. 559-570.

Johansen, J. and Riis, J.O. (2005), “The interactive firm – towards a new paradigm. A framework for
the strategic positioning of the industrial company of the future”, International Journal of
Operations and Production Management, Vol. 25 No. 2, pp. 202-216.

Karmaker, C.L., Ahmed, T., Ahmed, S., Ali, S.M., Moktadir, M.A. and Kabir, G. (2021), “Improving supply
chain sustainability in the context of COVID-19 pandemic in an emerging economy: exploring
drivers using an integrated model”, Sustainable Production and Consumption, Vol. 26, pp. 411-427.

Keogh, J.G., Rejeb, A., Khan, N., Dean, K. and Hand, K.J. (2020), Blockchain and GS1 Standards in the
Food Chain: A Review of the Possibilities and Challenges, Academia.Edu, available at: https://
www.academia.edu/download/63169238/FinalBlockchainAlignmentwithGS1_120200502-87430-
1iv49qq.pdf http://10.1016/B978-0-12-818956-6.00007-5 (accessed 21 September 2021).

Kline, R.B. (2015), Principles and Practice of Structural Equation Modeling, 4th ed., The Guilford Press,
New York, NY.

KPMG (2020), “COVID-19 surveillance challenges”, available at: https://home.kpmg/xx/en/blogs/home/
posts/2020/04/surveillance-challenges-under-covid-19.html (accessed 09 May 2020).

Kuckertz, A., Brandle, L., Gaudig, A., Hinderer, S., Morales-Reyes, A.M., Prochotta, A., Steinbrink,
K.M. and Berger, E.S. (2020), “Startups in times of crisis – a rapid response to the COVID-19
pandemic”, Journal of Business Venturing Insights, Vol. 13, No. e00169, pp. 1-13.

IJLM

https://doi.org/10.1080/1369118X.2020.1720771
https://doi.org/10.1080/1369118X.2020.1720771
https://doi.org/10.1080/00207543.2018.1521025
https://doi.org/10.1080/00207543.2020.1750727
https://doi.org/10.1080/00207543.2020.1750727
https://www.academia.edu/download/63169238/FinalBlockchainAlignmentwithGS1_120200502-87430-1iv49qq.pdf%20http://10.1016/B978-0-12-818956-6.00007-5
https://www.academia.edu/download/63169238/FinalBlockchainAlignmentwithGS1_120200502-87430-1iv49qq.pdf%20http://10.1016/B978-0-12-818956-6.00007-5
https://www.academia.edu/download/63169238/FinalBlockchainAlignmentwithGS1_120200502-87430-1iv49qq.pdf%20http://10.1016/B978-0-12-818956-6.00007-5
https://home.kpmg/xx/en/blogs/home/%20posts/2020/04/surveillance-challenges-under-covid-19.html
https://home.kpmg/xx/en/blogs/home/%20posts/2020/04/surveillance-challenges-under-covid-19.html


Kudla, N.L. and Klaas-Wissing, T. (2012), “Sustainability in shipper-logistics service provider
relationships: a tentative taxonomy based on agency theory and stimulus-response analysis”,
Journal of Purchasing and Supply Management, Vol. 18 No. 4, pp. 218-231.

Kumar, D. (2019), “Buyer-supplier relationship selection for A sustainable supply chain: a case of the
Indian automobile industry”, International Journal of the Analytic Hierarchy Process, Vol. 11
No. 2, pp. 215-227.

Kumar, D. and Rahman, Z. (2016), “Buyer supplier relationship and supply chain sustainability: empirical
study of Indian automobile industry”, Journal of Cleaner Production, Vol. 131, pp. 836-848.

Kumar, R. and Singh, R.K. (2017), “Coordination and responsiveness issues in SMEs supply chains: a
review”, Benchmarking: An International Journal, Vol. 24 No. 3, pp. 635-650.

Kumar, P. and Singh, R.K. (2021), “Strategic framework for developing resilience in Agri-Food Supply
Chains during COVID 19 pandemic”, International Journal of Logistics Research and
Applications, Ahead of print, doi: 10.1080/13675567.2021.1908524.

Lado, A.A., Paulraj, A. and Chen, I.J. (2011), “Customer focus, supply-chain relational capabilities and
performance: evidence from US manufacturing industries”, International Journal of Logistics
Management, Vol. 22 No. 2, pp. 202-221.

Landeros, R. and Monczka, R. (1989), “Cooperative buyer-seller relationships and a firm competitive
posture”, Journal of Purchasing and Materials Management, Vol. 25 No. 3, pp. 9-17.

Lee, Y.C. (2019), “Adoption intention of cloud computing at the firm level”, Journal of Computer
Information Systems, Vol. 59 No. 1, pp. 61-72.

Leedy, P.D. and Ormrod, J.E. (2014), Practical Research, Planning and Design, 10th ed., Pearson
Education, Upper Saddle River, NJ.

Leszczynska, A. (2018), “Sustainable supply chain capabilities – factors stimulating the processes and
organisational performance”, International Journal of Sustainable Economy, Vol. 10 No. 3,
pp. 263-282.

Lintukangas, K., Hallikas, J. and K€ahk€onen, A.K. (2015), “The role of green supply management in the
development of sustainable supply chain”, Corporate Social Responsibility and Environmental
Management, Vol. 22 No. 6, pp. 321-333.

Liu, C.L. and Lee, M.Y. (2018), “Integration, supply chain resilience, and service performance in third-party
logistics providers”, The International Journal of Logistics Management, Vol. 29 No. 1, pp. 5-21.

Lohmer, J. and Lasch, R. (2020), “Blockchain in operations management and manufacturing: potential
and barriers”, Computers and Industrial Engineering, Vol. 149, p. 106789.

Madsen, S.M. and Petermans, A. (2020), “Exploring the system of digitised retail design—flattening
the ontology”, Journal of Retailing and Consumer Services, Vol. 54, p. 102053.

Magistretti, S., Dell’Era, C. and Petruzzelli, A.M. (2019), “How intelligent is Watson? Enabling digital
transformation through artificial intelligence”, Business Horizons, Vol. 62 No. 6, pp. 819-829.

Marques, L. (2019), “Sustainable supply network management: a systematic literature review from a
knowledge perspective”, International Journal of Productivity and Performance Management,
Vol. 68 No. 6, pp. 1164-1190, doi: 10.1108/IJPPM-12-2017-0329.

McKinsey (2020), COVID-19: Implications for Business, McKinsey, available at: https://www.mckinsey.
com/business-functions/risk/our-insights/covid-19-implications-for-business (accessed 09
May 2020).

Merminod, N. and Pach�e, G. (2011), “Supply management and corporate social responsibility: the
challenge of global chain traceability”, Journal on Chain and Network Science, Vol. 11 No. 3,
pp. 213-222.

Mishra, R., Singh, R.K. and Subramanian, N. (2021), “Impact of disruptions in agri-food supply chain
due to COVID-19 pandemic: contextualised resilience framework to achieve operational
excellence”, The International Journal of Logistics Management, Ahead of print, doi: 10.1108/
IJLM-01-2021-0043.

SUSSCs of
SMEs during

COVID-19

https://doi.org/10.1080/13675567.2021.1908524
https://doi.org/10.1108/IJPPM-12-2017-0329
https://www.mckinsey.com/%20business-functions/risk/our-insights/covid-19-implications-for-business
https://www.mckinsey.com/%20business-functions/risk/our-insights/covid-19-implications-for-business
https://doi.org/10.1108/IJLM-01-2021-0043
https://doi.org/10.1108/IJLM-01-2021-0043


Mittal, S., Khan, M.A., Romero, D. and Wuest, T. (2018), “A critical review of smart manufacturing and
Industry 4.0 maturity models: implications for small and medium-sized enterprises (SMEs)”,
Journal of Manufacturing Systems, Vol. 49, pp. 194-214.

MOSPI (2020), “National accounts data, ministry of statistics and programme implementation
website”, available at: http://www.mospi.gov.in/data.

Nah, F.F.-H. and Siau, K. (2020), “COVID-19 pandemic – role of technology in transforming business to
the new normal”, Lecture Notes in Computer Science (Including Subseries Lecture Notes in
Artificial Intelligence and Lecture Notes in Bioinformatics): Vol. 12427 LNCS, Springer Science
and Business Media Deutschland GmbH, pp. 585-600, doi: 10.1007/978-3-030-60152-2_43.

Nakano, M. and Matsuyama, K. (2021), “Internal supply chain structure design: a multiple case study
of Japanese manufacturers”, International Journal of Logistics Research and Applications, Vol. 24
No. 1, pp. 79-101, doi: 10.1080/13675567.2020.1726305.

Ni, W. and Sun, H. (2018), “A contingent perspective on the synergistic effect of governance
mechanisms on sustainable supply chain”, Supply Chain Management: An International
Journal, Vol. 23 No. 3, pp. 153-170.

Nunnally, J.C. (1978), Psychometric Theory, 2nd ed., McGraw-Hill, New York, NY.

Nunnally, J.C. and Bernstein, I.H. (1994), Psychometric Theory, 3rd ed., McGraw-Hill, Chicago, IL.

Nurunnabi, M. (2020), “Recovery planning and resilience of SMEs during the COVID-19: experience
from Saudi Arabia”, Journal of Accounting and Organizational Change, Vol. 16 No. 4,
pp. 643-653, doi: 10.1108/JAOC-07-2020-0095/FULL/HTML.

Pakdeechoho, N. and Sukhotu, V. (2018), “Sustainable supply chain collaboration: incentives in
emerging economies”, Journal of Manufacturing Technology Management, Vol. 29 No. 2,
pp. 273-294.

Panahifar, F. and Shokouhyar, S. (2019), “An interpretive structural modelling of enablers for
collaborative planning, forecasting and replenishment implementation in high-tech industries”,
International Journal of Information and Decision Sciences, Vol. 11 No. 1, pp. 55-72.

Pankowska, M. (2019), “Information technology outsourcing chain: literature review and implications
for development of distributed coordination”, Sustainability, Vol. 11 No. 5, p. 1460.

Paul, S.K. and Chowdhury, P. (2020), “A production recovery plan in manufacturing supply chains for
a high-demand item during COVID-19”, International Journal of Physical Distribution and
Logistics Management, Vol. 51 No. 2, pp. 104-125, doi: 10.1108/IJPDLM-04-2020-0127.

Penrose, E. (1959), The Theory of Growth of the Firm, Blackwell, Oxford.

Podsakoff, P.M., MacKenzie, S.B., Lee, J.Y. and Podsakoff, N.P. (2003), “Common method biases in
behavioral research: a critical review of the literature and recommended remedies”, Journal of
Applied Psychology, Vol. 88 No. 5, p. 879.

Prince, M., Kwak, L. and Priporas, C.V. (2019), “The Diogenes Effect in retail buyer information
processing”, Journal of Retailing and Consumer Services, Vol. 49, pp. 164-172.

Quinton, S., Canhoto, A., Molinillo, S., Pera, R. and Budhathoki, T. (2018), “Conceptualising a digital
orientation: antecedents of supporting SME performance in the digital economy”, Journal of
Strategic Market, Vol. 26 No. 5, pp. 427-439.

RAI (2020), “Retailer association of India”, available at: http://www.businessworld.in/article/RAI-
Survey-Results-Impact-of-Covid-19-on- Indian-Retailers/07-04-2020-188501/(accessed 13
May 2020).

Ralston, P. and Blackhurst, J. (2020), “Industry 4.0 and resilience in the supply chain: a driver of
capability enhancement or capability loss?”, International Journal of Production Research,
Vol. 58, pp. 1-14, doi: 10.1080/00207543.2020.1736724.

Rao, S., Griffis, S.E. and Goldsby, T.J. (2011), “Failure to deliver? Linking online order fulfillment
glitches with future purchase behavior”, Journal of Operations Management, Vol. 29 Nos 7-8,
pp. 692-703, doi: 10.1016/j.jom.2011.04.001.

IJLM

http://www.mospi.gov.in/data
https://doi.org/10.1007/978-3-030-60152-2_43
https://doi.org/10.1080/13675567.2020.1726305
https://doi.org/10.1108/JAOC-07-2020-0095/FULL/HTML
https://doi.org/10.1108/IJPDLM-04-2020-0127
http://www.businessworld.in/article/RAI-%20Survey-Results-Impact-of-Covid-19-on-%20Indian-Retailers/07-04-2020-188501/
http://www.businessworld.in/article/RAI-%20Survey-Results-Impact-of-Covid-19-on-%20Indian-Retailers/07-04-2020-188501/
https://doi.org/10.1080/00207543.2020.1736724
https://doi.org/10.1016/j.jom.2011.04.001


Reinecke, J., Manning, S. and Von Hagen, O. (2012), “The emergence of A standards market:
multiplicity of sustainability standards in the global coffee industry”, Organization Studies,
Vol. 33 Nos 5-6, pp. 791-814.

Reuter, C., Foerstl, K.A.I., Hartmann, E.V.I. and Blome, C. (2010), “Sustainable global supplier
management: the role of dynamic capabilities in achieving competitive advantage”, Journal of
Supply Chain Management, Vol. 46 No. 2, pp. 45-63.

Roggeveen, A.L. and Sethuraman, R. (2020), “Customer-interfacing retail technologies in 2020 and
beyond: an integrative framework and research directions”, Journal of Retailing, Vol. 96 No. 3,
pp. 299-309.

Roy, A., Sana, S.S. and Chaudhuri, K. (2018), “Optimal pricing of competing retailers under uncertain
demand-A two layer supply chain model”, Annals of Operations Research, Vol. 260 Nos 1-2,
pp. 481-500.

Roy, V., Silvestre, B.S. and Singh, S. (2020), “Reactive and proactive pathways to sustainable apparel supply
chains: manufacturer’s perspective on stakeholder salience and organizational learning toward
responsible management”, International Journal of Production Economics, Vol. 227, p. 107672.

Saikouk, T., Fattam, N., Angappa, G. and Hamdi, A. (2021), “The interplay between inter-personal and
inter-organizational relationships in coordinating supply chain activities”, The International
Journal of Logistics Management, Vol. 32 No. 3, pp. 898-917.

Sarkis, J., Cohen, M.J., Dewick, P. and SchrVoder, P. (2020), “A brave new world: lessons from the
COVID-19 pandemic for transitioning to sustainable supply and production”, Resources,
Conservation and Recycling, Vol. 159, p. 104894.

Schallmo, D., Williams, C.A. and Boardman, L. (2017), “Digital transformation of business models—
best practice, enablers, and roadmap”, International Journal of Innovation Management, Vol. 21
No. 8, p. 1740014.

Scuotto, V., Nicotra, M., Del Giudice, M., Krueger, N. and Gregori, G.L. (2021), “A microfoundational
perspective on SMEs’ growth in the digital transformation era”, Journal of Business Research,
Vol. 129, pp. 382-392.

Sharma, M., Luthra, S., Joshi, S. and Kumar, A. (2020), “Developing a framework for enhancing
survivability of sustainable supply chains during and post-COVID-19 pandemic”, International
Journal of Logistics Research and Applications, Ahead of print, doi: 10.1080/13675567.2020.
1810213.

Sharma, M., Luthra, S., Joshi, S. and Kumar, A. (2021), “Accelerating retail supply chain performance
against pandemic disruption: adopting resilient strategies to mitigate the long-term effects”,
Journal of Enterprise Information Management, Ahead of print, doi: 10.1108/JEIM-07-2020-0286.

Simchi-Levi, D., Wang, H. and Wei, Y. (2018), “Increasing supply chain robustness through process
flexibility and inventory”, Production and Operations Management, Vol. 27 No. 8, pp. 1476-1491.

Singh, R.K. and Kumar, R. (2020), “Strategic issues in supply chain management of Indian SMEs due
to globalization: an empirical study”, Benchmarking: An International Journal, Vol. 27 No. 3,
pp. 913-932, doi: 10.1108/BIJ-09-2019-0429.

Singh, R.K., Garg, S.K. and Deshmukh, S.G. (2010), “Strategy development by Indian SSIs”, Industrial
Management and Data Systems, Vol. 110 No. 7, pp. 1073-1093.

Singh, R.K., Luthra, S., Mangla, S.K. and Uniyal, S. (2019), “Applications of information and
communication technology for sustainable growth of SMEs in India food industry”, Resources,
Conservation and Recycling, Vol. 147, pp. 10-18.

Singh, S., Kumar, R., Panchal, R. and Tiwari, M.K. (2020), “Impact of COVID-19 on logistics systems
and disruptions in food supply chain”, International Journal of Production Research, Vol. 59
No. 7, pp. 1993-2008, doi: 10.1080/00207543.2020.1792000.

Singhry, H.B. and Rahman, A.A. (2019), “Enhancing supply chain performance through collaborative
planning, forecasting, and replenishment”, Business Process Management Journal, Vol. 25 No. 4,
pp. 625-646.

SUSSCs of
SMEs during

COVID-19

https://doi.org/10.1080/13675567.2020.1810213
https://doi.org/10.1080/13675567.2020.1810213
https://doi.org/10.1108/JEIM-07-2020-0286
https://doi.org/10.1108/BIJ-09-2019-0429
https://doi.org/10.1080/00207543.2020.1792000


Srivastava, R.K., Shervani, T.A. and Fahey, L. (1999), “Marketing, business processes, and shareholder
value: an organizationally embedded view of marketing activities and the discipline of
marketing”, Journal of Marketing, Vol. 63 No. 4, pp. 168-179.

Szalavetz, A. (2019), “Industry 4.0 and capability development in manufacturing subsidiaries”,
Technological Forecasting Social Change, Vol. 145, pp. 384-395.

Tabachnick, B.G. and Fidell, L.S. (2007), Using Multivariate Statistics, 5th ed., Pearson, Boston, MA.

Tachizawa, E.M. and Wong, C.Y. (2014), “Towards A theory of multi-tier sustainable supply chains:
a systematic literature review”, Supply Chain Management: An International Journal, Vol. 19
Nos 5/6, pp. 643-663.

Thorgren, S. and Williams, T.A. (2020), “Staying alive during an unfolding crisis: how SMEs ward off
impending disaster”, Journal of Business Venturing Insights, Vol. 14, p. e00187.

Tidy, M., Wang, X. and Hall, M. (2016), “The role of supplier relationship management in reducing
greenhouse gas emissions from food supply chains: supplier engagement in the UK
supermarket sector”, Journal of Cleaner Production, Vol. 112, pp. 3294-3305.

Touboulic, A. and Walker, H. (2015), “Theories in sustainable supply chain management: a structured
literature review”, International Journal of Physical Distribution and Logistics Management,
Vol. 45 Nos 1/2, pp. 16-42, doi: 10.1108/IJPDLM-05-2013-0106.

Vallespir, B. and Kleinhans, S. (2001), “The positioning of the company in enterprise collaborations”,
Production Planning and Control, Vol. 12 No. 5, pp. 478-487.

Weaven, S., Quach, S., Thaichon, P., Frazer, L., Billot, K. and Grace, D. (2021), “Surviving an economic
downturn: dynamic capabilities of SMEs”, Journal of Business Research, Vol. 128, pp. 109-123.

Wilhelm, M.M., Blome, C., Bhakoo, V. and Paulraj, A. (2016), “Sustainability in multi-tier supply
chains: understanding the double agency role of the first-tier supplier”, Journal of Operations
Management, Vol. 41, pp. 42-60.

World Trade Organization (2020), “Helping msmes navigate the covid-19 crisis”, available at: www.
Wto.Org/English/Tratop_E/Covid19_E/Msmes_Report_E.Pdf (accessed 29 November 2020).

Wu, J.-Z., Santoso, C.H. and Roan, J. (2017a), “Key factors for truly sustainable supply chain
management: an investigation of the coal industry in Indonesia”, The International Journal of
Logistics Management, Vol. 28 No. 4, pp. 1196-1217, doi: 10.1108/IJLM-07-2014-0103.

Wu, K.J., Tseng, M.L., Chiu, A.S. and Lim, M.K. (2017b), “Achieving competitive advantage through
supply chain agility under uncertainty: a novel multi-criteria decision-making structure”,
International Journal of Production Economics, Vol. 190, pp. 96-107.

Yawar, S.A. and Seuring, S. (2017), “Management of social issues in supply chains: a literature review
exploring social issues, actions and performance outcomes”, Journal of Business Ethics, Vol. 141
No. 3, pp. 621-643.

Yun, G., Yalcin, M.G., Hales, D.N. and Kwon, H.Y. (2019), “Interactions in sustainable supply chain
management: a framework review”, The International Journal of Logistics Management, Vol. 30
No. 1, pp. 140-173, doi: 10.1108/IJLM-05-2017-0112.

Zhang, Z.(J.)., Srivastava, P.R., Eachempati, P. and Yu, Y. (2021), “An intelligent framework for
analyzing supply chain resilience of firms in China: a hybrid multicriteria approach”, The
International Journal of Logistics Management, Ahead of print, doi: 10.1108/IJLM-11-2020-0452.

Further reading

Durach, C.F., Wieland, A. and Machuca, J.A.D. (2015), “Antecedents and dimensions of supply chain
robustness: a systematic literature review”, International Journal of Physical Distribution and
Logistics Management, Vol. 45 Nos 1/2, pp. 118-137.

Li, B. and Jiang, Y. (2019), “Impacts of returns policy under supplier encroachment with risk-averse
retailer”, Journal of Retailing and Consumer Services, Vol. 47, pp. 104-115.

IJLM

https://doi.org/10.1108/IJPDLM-05-2013-0106
www.Wto.Org/English/Tratop_E/Covid19_E/Msmes_Report_E.Pdf
www.Wto.Org/English/Tratop_E/Covid19_E/Msmes_Report_E.Pdf
https://doi.org/10.1108/IJLM-07-2014-0103
https://doi.org/10.1108/IJLM-05-2017-0112
https://doi.org/10.1108/IJLM-11-2020-0452


About the authors
Manish Mohan Baral is working as an Assistant Professor in Department of Operations, GITAM
Institute of Management, GITAM (Deemed to be University), Visakhapatnam, India. He is an
engineering graduate from KIIT University, Bhubaneswar, India, holds an MBA in International
Business from GITAMUniversity, Visakhapatnam, India and pursued Ph.D. in Management from Birla
Institute of Technology Mesra, Ranchi, India. He has publications in reputed journals and high indexed
book chapters. He has presented several papers in various conferences and has also received two “Best
Paper” and one “Best Paper Presenter” award. His research areas includes information technology, cloud
computing, supply chain management, artificial intelligence, operations research and quality
management. He has expertise in statistical techniques like SEM and MCDM techniques.

Dr Rajesh Kumar Singh is Professor in Operations Management Area at Management Development
Institute (MDI), Gurgaon, India. His areas of interest include supply chainmanagement, Industry 4.0 and
circular economy. Currently, he is serving as Associate Editor to International Journal of Consumer
Studies (Wiley) and International Journal of Global Business and Competitiveness (Springer). He is also in
the editorial board of Journal of Supply Chain Management Systems, Operations Management Research
andVision-The Journal of Business Perspective. He has also worked as Guest Editor for special issues of
Resources, Conservation and Recycling, Sustainable Production and Consumption, Competitiveness
Review, Journal of Modelling in Management, Administrative Sciences, Global Journal of Operations and
Strategic Sourcing etc. He has published research papers in reputed international/national journals and
conferences. He has published papers in journals such asResources, Conservation and Recycling, Journal
of Cleaner Production, Production planning and Control, Annals of Operations Research, International
Journal of Production Research, Applied Soft Computing, Clean Technologies and Environmental Policy,
Industrial Management and Data Systems, Singapore Management Review, International Journal of
Productivity and Performance Management, Benchmarking: An International Journal, Journal of
Modelling in Management and Competitiveness Review: An International Business Journal. Rajesh
Kumar Singh is the corresponding author and can be contacted at: rajesh.singh@mdi.ac.in

Professor Yi�git Kazanço�glu is full Professor in Logistics Management Department, Yasar
University, Turkey. He is the head of department since 2017. Kazanço�glu received his BSc degree
from Eastern Mediterranean University, Dept of Industrial Engineering. He has graduated from
Coventry University, England, MBA and Izmir University of Economics MBA, respectively, in 2003 and
2004. Kazanço�glu has received his PhD at Ege University (Production and Operations Management) in
2008. He has published over 50 articles on the SCI and SCI-E and SSCI and ESCI and SCOPUS indexed
international refereed journals. His research areas are operations management, supply chain
management, green logistics, sustainability, Industry 4.0, total quality management and multi-criteria
decision-making methods.

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

SUSSCs of
SMEs during

COVID-19

mailto:rajesh.singh@mdi.ac.in

	Analysis of factors impacting survivability of sustainable supply chain during COVID-19 pandemic: an empirical study in the ...
	Introduction
	Literature review and development of hypothesis
	Theoretical underpinning
	Survivability of SMEs sustainable supply chains (SSCs)
	Factors enhancing the survivability of SSCs
	SC's performance measurement under uncertainty (SPMU)
	Supply chain cooperation (SCCO)
	Supply chain positioning (SCP)
	Supply chain administration (SCA)
	Supply chain feasibility (SCF)
	Digitization in SC (DSC)


	Research methodology
	Sampling
	Demographics of the respondents

	Results
	Reliability and validity
	Harman's single factor test
	Cronbach's alpha
	Composite reliability

	Exploratory factor analysis
	Confirmatory factor analysis for latent variables
	Construct validity

	Structural model and testing of hypotheses

	Discussion
	Managerial implications

	Conclusion, limitations and future scope
	References
	Further reading
	About the authors


