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Impact of disruptions in agri-food supply chain due to COVID-19
pandemic: Contextualised resilience framework to achieve operational
excellence

1. Introduction
Agri-food supply chain plays a significant role in the Indian economy since the agriculture
sector contributes to a substantial proportion of the national GDP. As the food products pass
through a vast range of supply chain processes, including packaging, distribution and other
related services, the potential sources of disruptions also increase (Taylor, 2006). In the last one
and a half years, the COVID-19 pandemic has severely impacted and continues to impact the
ways production, distribution, and consumptions of agri-food are being managed worldwide
(Barichello, 2020; Hobbs, 2020; Narayanan and Saha, 2020). Because of this unforeseen and
unprecedented situation, food and beverage firms are facing significant challenges, both in
terms of disrupted supply and reduced consumption (Chowdhury et al., 2020; Hobbs, 2020a;
Shareef et al., 2021). With prolonged lockdown and prohibition on several goods and services,
the agriculture food supply chain grappled with solving several supply-side and the demandside issues (Brewin, 2020; Sharma et al., 2020a). As a result, managing smooth supply chain
and overcoming disruptions while maintaining operational excellence have become a necessity
for practitioners. It has also given a challenge to academicians to ponder on the crucial situation
and propose solution to achieve operational excellence which is crucial to enhance the essential
functioning of performance parameters and attain a competitive advantage (Moktadir et al.,
2020). During the COVID-19 pandemic, achieving excellence has become more essential than
it has ever been to ensure profitability and maximisation of the organisation’s output (quality,
customer experience, number of products) with a limited set of inputs. Operational excellence
helps firms in offering better customer service, informed decision making and compliance with
regulatory requirements.
By prioritizing supply chain resilience, a firm can well equip itself to achieve operational
excellence through quick and timely response to rapidly changing business environment caused
by the pandemic. As per the study conducted by the World Economic Forum and Accenture
(2013), majority of the firms (80%) consider supply chain resilience as a pressing need to deal
with disruptions. Resilience relies on operational excellence methodology (six-sigma, agility,
lean, leagile) and helps firms to generate economic profit by enabling them to prepare, resist
and respond to the disruptions happening in uncertain business environment (Adobor, 2019;
Zhang et al., 2021). Resilience is primarily contingent on a set of capabilities that help firms
maintain and enhance vital performance parameters and competitive position during
uncertainties (Birkie and Trucco, 2020). The necessity to develop and enhance supply chain
resilience is augmented by the perishability aspect of the supply chain (Ali et al., 2018). Gu
and Huo (2017) too have posited that resilience to supply chain disruption helps firms recover
from disturbances, adapt to change, and maintain uninterrupted functioning. Therefore,
resilience allows firms to enhance operational performance while meeting market needs and

improving financial performance. Thus, developing resilience can be considered as a key to
operational excellence in a dynamic environment.
While a substantial amount of research work illustrates the supply chain resilience concept from
the pragmatic point of view (Cheng and Lu, 2017; Chowdhury et al., 2020); still very few
studies could establish a linkage between disruptions and resilience enhancing capabilities (El
Baz and Ruel, 2020; Sabahi and Parast, 2020). The in-depth empirical investigation of supply
chain resilience from a dynamic capability perspective remains to be addressed in the literature.
Further, there is a paucity of research on the systematic analysis of influence of COVID-19
outbreak on the food and beverages industry and how an organisation develops supply chain
resilience to mitigate the adverse impact of pandemic (Chowdhury et al., 2020). Firms facing
pandemic outbreaks are uncertain about sustainability of their supply chain and meet
disruptions in supply chain. While the food supply chain in developed economies is automated,
organised, highly integrated and resilient, the food supply chain in developing economies is
largely unorganised and labour intensive (Kumar et al., 2021). The severity of pandemic impact
is much more disastrous in developing countries, leading to hunger problem and unavailability
of safe food (Mangla et al., 2021).
In India, improper management of food supply chain causes wastage of grains worth $1 billion
annually (Balaji and Arshinder, 2016). Inadequate financial and government support, lack of
transparency and improper technical infrastructure are some of the major factors that cause
increased supply chain risks (Kumar et al., 2020). Consequently, Indian food supply chains are
more vulnerable and terribly affected by pandemic compared to those in the developed nations.
In India, in 2020, initially lockdown was implemented for 21 days, thereafter three subsequent
extensions of 14 days each were implemented. The lockdown impacted food arrivals in
wholesale markets with a significant drop of 64% in the month following the lockdown and
increase in wholesale prices by 10% (Lowe et al., 2021). Initial estimates reported that
approximately 6.7 million migrant labours from just six states returned to their native places
that led to shortage of workers in supply chain. Indian food supply chain is labour intensive and
informal in nature; thus, shortage of workers further exacerbated the situation. Ensuring
consumers’ access to food rather than food availability became essential for Indian firms to
ensure food safety and security (Mangla et al., 2021). Therefore, it is essential to address these
issues by critically analysing the present food supply chain situation, various supply chain
actors, and the supply chain process in the Indian context. More specifically, it is needed to
propose capabilities for developing supply chain resilience using a holistic Situation Actor
Process- Learning Action Performance (SAP-LAP) methodology (Sushil, 2000). Although
some studies are available on supply chain resilience and disruptions, the recent COVID-19
outbreak has brought a unique and unexpected challenge in the Indian supply chain. Stemming
from existing literature review and preliminary fields investigations, the present study aims to
synthesise the fragmented knowledge of supply chain resilience by addressing the current food
supply chain situation and proposing various capabilities that need to be developed to tackle
the disruptions caused by coronavirus pandemic. More specifically, the study aims to answer
the following research questions:

RQ1.
RQ2.
RQ3.

What are the various sources of disruptions faced by the Indian food supply chain
to achieve operational excellence during the pandemic?
How do members of the supply chain adopt different measures and develop
resilience to derive operational excellence?
How would the SAP-LAP framework help to analyse and propose solutions to
achieve operational excellence during the pandemic?

Mainly this study is trying to analyse the disruptions caused by the pandemic in food supply
chain and assess the capabilities needed to enhance supply chain resilience for achieving
operational excellence during the pandemic. The theoretical argument of this study relies on
the integration of dynamic capability theory with SAP-LAP framework to understand when
and how firms can create supply chain resilience as per the context. The dynamic capability
view indicates a firm’s ability to adapt to changing situations by altering and restructuring
internal and external capabilities (Teece, 2007). As a means to complement the supply chaincentred research and strengthen the theoretical underpinning of the resilience concept,
resilience has been viewed as a dynamic capability that facilitates firms to achieve operational
excellence in the turbulent environment (Ponomarov, 2012; Singh et al., 2020a). Dynamic
capability refers to an organisation’s capability to adjust to the changing market requirements
by integrating and redesigning internal and external capabilities in order to maintain
competitiveness in an uncertain environment. Therefore, understanding supply chain resilience
through dynamic capability lens helps firms to answer how supply chain resilience can be
developed to achieve operational excellence in the dynamic environment. The dynamic
capability view was preferred over other strategic management theories, such as resource-based
view and contingency theory as it is not static but dynamic in nature and overcomes the major
limitations of resource based theory, when changing external conditions turns core
competencies into core rigidities (Easterby-Smith et al., 2009).
The present study contributes to existing literature by addressing a number of research gaps
that got little or no attention by the previous researchers. First, it offers case-based evidence of
difficulties and challenges faced by a firm in handling disruptions of the supply chain in the
Indian context. Second, it contributes to the body of literature on supply chain resilience in
terms of case evidence of the micro-level practices adopted by firms to address the issue.
Finally, the study presents a series of propositions to build theory in supply chain resilience.
Therefore, the significant contribution of this study lies in developing a theoretical framework
using the dynamic capability theory and SAP-LAP framework to assess various disruptions in
the agri-food supply chain and suggest viable solutions to overcome or mitigate the adverse
impact of these disruptions.
The rest of the paper is organised as follows: Section 2 presents the theoretical background of
the dynamic capability view of the firm followed by literature on agricultural food supply chain
and resilience development in the supply chain. Section 3 describes the research methodology
adopted for the study. Section 4 develops a conceptual framework for SAP-LAP linkages.

Discussion and implications are explained in Section 5. Finally, Section 6 presents conclusions
and suggests directions for future research work.
2. Theoretical Foundation
The first part of this section presents the theoretical background of dynamic capabilities view
of the firm. Later, the impact of pandemic on the agricultural food supply chain is reviewed,
followed by an assessment of pertinent literature on supply chain resilience development.
2.1. Dynamic capabilities as a route to operational excellence
A firm’s dynamic capability refers to its ability to integrate, improve and redesign competencies
to deal with uncertainty (Teece et al., 2016). It emphasises improving performance parameters
and achieving competitiveness in a dynamic market that leads to operational excellence
(Eisenhardt and Martin, 2000). Although there are several ways to attain operational excellence,
dynamic capability is used as an operational excellence approach that boosts operational
performance and mitigates challenges associated with changing environment. Therefore,
dynamic capability can be considered as an approach to achieving operational excellence in an
uncertain environment (Sandberg, 2021). Teece et al.(2016) distinguished between “ordinary
capabilities” and “dynamic capabilities” and opined those ordinary capabilities enable a firm
to finish defined activities, but they will not essentially contribute to firms’ growth. The
underlying knowledge behind ordinary capabilities is explicit; therefore, it can be outsourced.
On the other hand, firms deploy dynamic capabilities to adjust in a dynamic business setting
and respond quickly to customer requirements and achieve operational excellence.
Firms that develop dynamic capability are easily adaptable, recognise changes in the external
environments, and make necessary changes to respond to these changes. Teece et al. (1997)
suggested that firms develop dynamic capabilities in their supply chain to quickly adapt to
situations by incorporating and redesigning internal and external capabilities. It largely depends
on the firms’ ability to innovate, adapt, and make changes to benefit customers and beat the
competition. An extension of resource-based theory, the dynamic capability perspective
focuses on value creation and development of new capabilities that are outcome of the
innovative activities (Teece et al., 2007). Sabahi and Parast (2020) posited that the dynamic
capability is considered as an operational excellence approach to resolve challenges and risk,
scan opportunities, and lessen threats by rebuilding resources and capabilities to maintain
competitiveness in the turbulent environment. A firm’s ability to embrace, adopt, implement,
and leverage novel ideas quickly makes it less resistant to change and maintain operational
excellence. Firms need to reconfigure and realign their existing resource base to develop
capabilities that enable them to respond to the changing market requirement (Sabahi and Parast,
2020). Firms create capabilities to alleviate disruptions by revamping their resources in a
dynamic environment (Sandberg, 2021).
The above discussion emphasises the unquestionable role of dynamic capabilities in dealing
with unforeseen changes while maintaining operational excellence. Therefore, dynamic
capabilities theory is an appropriate theoretical lens to relate supply chain resilience to the

disruptions caused by the coronavirus pandemic. The extant literature has used the dynamic
capability perspective to analyse the supply chain resilience concept, including scale
development (Chowdhury and Quaddus, 2017), developing antecedents (Lee and Rha, 2016;
Ponomarov, 2012; Sabahi and Parast, 2020), competence (Mandal, 2017) and consequences
(Ponomarov, 2012). Since the dynamic capability view entails developing capabilities and
reconfiguring and aligning resources within firms to maintain operational excellence during
uncertainty, we argue that the disruptions in the food supply chain can be addressed by
developing and managing supply chain resilience through the dynamic capability view.
2.2. Impact of COVID-19 outbreak on agricultural food supply chain
The recent coronavirus pandemic has severally impacted agricultural firms and made their
supply chain particularly vulnerable to disruptions. Vulnerability in the supply chain refers to
unexpected deviations from the routine and their adverse consequences. Ponomarov (2012)
suggested that vulnerability implies the factors that make a firm susceptible to disruptions.
Environmental uncertainty, which makes it difficult for firms to predict the future due to
frequent changing conditions, can be considered as a contributing factor of vulnerability. The
pandemic has adversely affected the agricultural food supply chain by bringing both demand
uncertainty and supply uncertainty. Demand-side uncertainty has arisen due to social distancing
norms, consumer stockpiling behaviour, and consumers’ less frequent store visits. It has been
widely reported that consumers’ panic buying tendencies and restrictions on movement have
disrupted demand management (Ramakumar, 2020). On the supply side, the current pandemic
led to supply shortages in many parts of the world. It has been reported that the Indian food
industry is comparatively less affected by the pandemic due to the right and timely measures
taken by the government (Narayanan & Saha, 2020).
Despite the corrective and timely actions taken by the Indian government, movement
restrictions, labour scarcity, and labour migration badly impacted the supply side of the food
supply chain (Barichello, 2020). The impact was further worsened by the abrupt closure of
wholesale markets and local mandis due to coronavirus's fast transmission (Rawal and Verma,
2020). Overall, every aspect of the food supply chain was affected by pandemic challenges,
ranging from farmers to end consumers (Barquet et al., 2020; Brewin, 2020; Food and
Agriculture Organization, 2020). The logistics rate doubled due to vehicle movement
restrictions within and across states (Ali et al., 2018). Similarly, warehouse operations like
loading, unloading, storage, and packaging had been constrained due to limited labour
availability and closing of warehouses. The delivery of good and services had been halted.
Firms started operating at less than their effective capacity. Loss of employment and restricted
consumption of goods and services are possible factors that influenced the food supply chain
(Ramakumar, 2020). The pandemic made the food supply chain vulnerable to disruptions
(Hobbs, 2020; Ivanov, 2020; Ivanov and Dolgui, 2020a) and influenced all the supply chain
drivers, namely sourcing, facility, information, inventory, transportation, and pricing. Sourcing
is affected by farmers’ difficulties in the procurement of seeds, sowing, unavailability of labour,
and harvesting (Remko, 2020). The facility operations, such as processing and storage, are
affected by lockdown imposition and movement restrictions (Aday and Aday, 2020).

Information management became challenging, and managing inventory became difficult due to
an unexpected rise in demand and supply shortage.
To achieve operational excellence during the pandemic, firms often need to proactively develop
capabilities to build supply chain resilience (Sundarakani et al., 2020). The extant literature
reveals three significant trends in supply resilience development during the pandemic. First,
previous studies have analysed the supply chain resilience concept using a modelling approach
(Table 1). There is a need for an in-depth and multi-faceted understanding of the supply chain
resilience concept to tackle the disruptions and risk in real-life settings (Wiedenmann and
Größler, 2020). Second, emerging economies play a significant role in global food supply
chains and are more affected by supply chain disruptions due to inadequate infrastructure, lousy
management, preliminary measures, and the inability to adopt the latest technologies
(Ramakumar, 2020). Yet, minimal studies have been done to address these concerns in the
context of developing economies. Third, the food industry is one of the fastest-growing sectors
and demonstrates a high vulnerability level during pandemic (Chenarides et al., 2020).
Therefore, understanding and analysing the pandemic’s adverse impact on the food supply
chain and possible solution to overcome or mitigate the effect would be an immense value
addition.

Table 1: Recent studies on supply chain resilience development during COVID-19 era
Author
Kumar et al.,
(2021)

Nature of
Research
Modelling

Nandi et al. Conceptual
(2021)
paper
Taleizadeh et Modelling
al. (2021)

Baz & Ruel, Questionnaire
(2020)
Survey
Belhadi et al. Mixed method
(2020)

Bryce et al. Conceptual
(2020)

Context

Major Findings

Collaborative
management,
proactive
Food Supply
business continuity planning and financial
Chain, India
sustainability were found to be the top risk
mitigating strategies
Not applicable
Analysed the uses of the blockchain-enabled
supply chain in developing localisation,
agility, and digitalisation in the supply chain
Retailing, Not Highlighted the importance of the selection of
Specified
a suitable ratio for backorders during supply
disruptions
Multiple
industries,
France
Multiple
industries,
Multiple
Country
UK.

Identified the mediating role of supply chain
risk management in supply resilience
development
Identified the strategies adopted by airlines
and automobile industries to cope with
disruption caused by pandemic
Suggested how government and National
Health Service should undergo a phase of
readjustment

Chowdhury et Case Study
al.(2020)
Hobbs(2020)

Conceptual

Golan et al. Literature
(2020)
Review
Ivanov(2020)
Modelling

Ivanov & Das Modelling
(2020)
(Simulation)

Ivanov
& GameDolgui (2020) theoretic
modelling
Ivanov
& Experiment
Dolgui
(2020a)
Nikolopoulos
Modelling
et al.(2020)
Remko(2020)

Sharma
al.(2020)

Interviews

et Modelling
(MCDM
method)
Sharma et al. Modelling
(2020)
(MCDM
method)
Singh et al. Modelling
(2020)
(Simulation)

Beauty
and
personal care,
Bangladesh
Food Industry,
Canada
Not applicable

Highlighted challenges faced by a beauty and
personal care firm and proposed strategies to
cope up with them
Assessed the long-term implications of
COVID-19 on the food supply chain
Provided an approach to the quantification for
network resilience to address the challenges
Not applicable
Developed a viable supply chain model to
adapt to positive changes and to absorb
negative disturbances
Not applicable
Analysed ripple effect of the pandemic in the
global supply chain and evaluated COVID 19
measures for risk mitigation and recovery
options.
Not appliable
Conceptualised
a
decision-making
environment for the viability of intertwined
supply network
Not applicable
Developed computerised model for digital
supply chain twin, and explore conditions to
manage disruption risks in supply chain
Not applicable
Developed a model to forecast the excess
demand for products and services during
pandemic using auxiliary data
Multiple
Analysed the gap between research and
industries, USA. industry effort in developing supply chain
resilience
FMCG industry, Identified the major factors that enhance the
India
survivability of sustainable supply chain
during COVID-19
Agricultural
Evaluated and prioritised agricultural supply
supply
chain, chain risk caused by pandemic
India
Food
Supply Highlighted importance of supply chain
Chain, India
resilience in coping up with disruptions

2.3. Resilience development for operational excellence
The immense significance of supply chain resilience during disruptive events necessitates firms
to develop capabilities to proactively improve the required level of readiness, response, and
recovery-ability during the pre and post disruption phase (Birkie and Trucco, 2020; Chowdhury
et al., 2020; Ivanov et al., 2019). Therefore, resilience can be considered as an operational
excellence approach to achieve competitive advantage in a dynamic environment. Supply chain
resilience depends on processes that firms use to derive operational excellence (DuPont, 2014).
Resilience relies on a set of operational excellence methodologies (lean, agile, leagile, six-

sigma, lean six sigma) and a set of supply chain capabilities (e.g. collaboration, visibility,
flexibility, velocity) that helps firms to maintain performance during the pandemic outbreak
(Jüttner and Maklan, 2011; Kamalahmadi and Parast, 2016; Parast and Shekarian, 2019; Sabahi
and Parast, 2020). Organisations using such capabilities are more adaptable and make informed
decision-making in an uncertain environment due to the increased level of information sharing,
transparency, and actionable insights that they produce (Sundarakani et al., 2020).
Collaborative activities promote information sharing and mitigate risks (Jüttner and Maklan,
2011; Parast and Shekarian, 2019). Different dimensions of collaborative activities such as
information sharing, decision synchronisation, and incentive management can influence
resilience differently (Parast and Shekarian, 2019). However, the impact of individual
dimensions of collaborative activities on supply chain resilience is mostly unknown. Flexibility
capabilities, which refer to a set of practices, improve supply chain responsiveness by assessing
and taking actions quickly (Jüttner and Maklan, 2011; Parast and Shekarian, 2019; Sabahi and
Parast, 2020). Firms’ quick adaptability to shift from one supply chain model to another, such
as flexibility to move procurement from centralised location to close to farmers, can minimise
mobility and reduce supply chain risks (Kumar et al., 2021; Mangla et al., 2014).
The majority of the studies reported that supply chain flexibility is an essential strategy to deal
with disruptions (Sandberg, 2021). Studies suggest that flexibility needs to be designed and
integrated with the supply chain and reflected in its structure, processes, and strategy. One way
to develop flexibility is to build redundancy that helps firms continue their operations during
adverse situation and failure (Jüttner and Maklan, 2011). Agility, an operational excellence
methodology, is another widely used effective capability to build supply chain resilience
(Parast and Shekarian, 2019). Firms develop agility as a risk management strategy to respond
to rapid market changes and disruptions caused by vulnerabilities (Kamalahmadi and Parast,
2016). Christopher and Peck (2004) suggested two dimensions of agility, namely visibility and
velocity. Visibility provides identity, location, and status of supply chain entities, such as
inventory, facility, transportation, suppliers, and events on time (Sabahi and Parast, 2020).
Visibility can be improved through investment in information and communication technologies
infrastructure (Ali et al., 2017) and maintaining lean system. On the other hand, velocity, an
essential capability of supply chain resilience, helps firms to do things faster. Christopher and
Peck (2004, pp.10) suggested that “there are three basic foundations for improved supply chain
velocity: streamlined processes, reduced in-bound lead times and reduction in non-value-added
times”. Recently, Gunessee and Subramanian (2020) reported three organisational coping
strategies in supply chain decision-making under ambiguity: collaboration, visibility, and
organisational learning. Collaboration implies doing joint activities with supply chain
members, visibility implies transparency and enables information sharing, and organisational
learning implies learning through experience or historical disruptions.
Further, firms’ innovative capability is also positively related to supply chain resilience which
remains mostly unexplored in the literature (Gölgeci and Ponomarov, 2015; Kamalahmadi and
Parast, 2016). Firms can exercise their innovative capability to hedge and overcome the adverse
impact of disruptions in the supply chain. Literature also reported the significant role of various
moderating and intervening variables in explaining the causal links between capabilities and

supply chain resilience. For example, Sabahi and Parast (2020) proposed that firms’ innovative
capability is positively related to supply chain resilience and capabilities such as knowledge
sharing, agility and flexibility mediate the relationship between innovative capability and
supply chain resilience. Similarly, Gölgeci and Ponomarov (2015) found that supply chain
uncertainty negatively moderates the relationship between innovativeness and supply chain
resilience. Till now, numerous studies have reported the significance of resilience in dealing
with supply chain disruptions (Chowdhury, Sarkar, Paul, et al., 2020; Ponomarov and
Holcomb, 2009; Sabahi and Parast, 2020). Majority of the studies either developed generic
frameworks emphasising the importance of supply chain resilience (Ponomarov and Holcomb,
2009) or debating the definition of resilience (Tukamuhabwa et al., 2015). The existing
literature lacks theoretically grounded comprehensive research and triangulation of findings on
sources of disruptions, practices intertwined with developing supply chain resilience and their
overall impact on performance parameters. This paper addresses this knowledge gap in the
extant literature by conducting an in-depth case study in an agricultural food supply chain firm.
2.4. Research Framework
As discussed in the previous section, the research framework of this study is based on the
dynamic capability theory. The dynamic capability theory helps to understand a set of
capabilities needed to develop supply chain resilience for dealing with disruptions caused by
the pandemic. Supply chain resilience has been considered as a tool to achieve operational
excellence that helps firms maintain productivity and flexibility through cyclical and structural
alterations in supply and demand in a dynamic environment (Lelièvre et al., 2019). The
framework explains supply chain resilience as an operational excellence approach needed to
deal with disruptions caused by COVID-19 and the capabilities required to develop supply
chain resilience. The framework for this research study is shown in Figure 1.

COVID-19
Outbreak

Supply Side
Disruptions

Logistics Side
Disruptions

Demand Side
Disruptions

Supply Side
Capability

Logistics Side
Capability

Demand Side
Capability

Supply Chain Resilience

Figure1: A framework to study the supply chain resilience in a firm’s supply chai

3. Methodology
The present study adopts a case study methodology to address “how” and “why” questions
related to disruptions caused by the pandemic and potential capabilities needed to develop the
resilient food supply chain for maintaining operational excellence. A single-case study, which
is usually exemplary or offers unusual research opportunities, is considered acceptable for
theory building (Yin, 1981). It can explore a significant phenomenon under rare or extreme
circumstances (Eisenhardt and Graebner, 2007). A single-case study offers an opportunity to
create and explore more complicated theories than a multiple-case study as researchers can fit
the theory into many details of a particular case (Mariotto et al., 2014). On the other hand, a
multiple-case study retains only the relationships that can be replicated across most cases
(Eisenhardt and Graebner, 2007). Therefore, using a single-case study can have a valuable
contribution to theory development if a single case can make further adjustments in an
understanding of reality (Mariotto et al., 2014).
3.1. Steps Involved in the Case Study
3.1.1. Sample Selection and SAP-LAP framework
Selection of case studies significantly influences the research output quality (Eisenhardt and
Graebner, 2007; Yin, 1981). This study finds a case firm with a complex supply chain of
perishable products, severely affected by disruptions during the pandemic. During a
preliminary discussion with the firm’s informants, it was found that the firm has developed
capabilities to proactively and reactively implement several practices, including technologies,
supplier development practices, and collaborative activities, to cope with disruptions.
Therefore, the case firm makes an ideal candidate for in-depth exploration of supply chain
disruptions and analysis of resilient supply chain in the perishable food and beverage industry.
The SAP-LAP framework, as developed by Sushil (2000), was applied for an in-depth
understanding of problems and solutions required amidst the disruption caused by the spread
of coronavirus (Figure 2). The framework considers the optimisation of processes and
integrates the diverse perspective of participating actors in decision making. Thus, the
framework can be effectively used to understand, analyse, and synthesise the food supply chain
during the pandemic.

Situation

Learning

SAP Interplay

Actors

Actions

Process

Performance

Source: Adapted from Sushil (2000)
Figure 2: SAP-LAP Framework

Unlike the static conventional environmental scanning methods, SAP-LAP offers insights
about the case problem, expectations from it and suggests how to transform those expectations
into reality, thereby offering a holistic understanding of the problem (Mangla et al., 2014;
Sushil, 2000). SAP-LAP model is developed by framing a set of questions related to each
element of SAP-LAP framework. The SAP-LAP framework has been extensively used in a
wide range of studies (Table 2).

Table 2: Studies using application areas of SAP-LAP technique
Author
Siva Kumar and Anbanandam
(2020)
Gupta and Singh (2020)
Gupta et al.(2019)
Sharma & Sangal(2019)
Chauhan et al.(2019)
Chavan et al.(2019)
Malik et al.(2019)
Chand et al.(2018)
Kabra(2017)
Ghosh (2016)
Mangla et al.(2014)

Application Area
To understand the development and improvement of supply chain
resilience
To study sustainability issues of a logistics service provider
To understand service quality from stakeholders’ point of view
To understand Software process improvement in SMEs
To integrate Industry 4.0 practices for resolving the issues related
circular economy principles
To evaluate the physical infrastructure and suggest future actions
needed to achieve sustainable development goals
To assess the financial inclusion in India
To assess the drivers of supply chain complexity
To evaluate the barriers and enablers to training in humanitarian
organisations
To study the creative leadership development
To develop risk mitigation strategy in green supply chain

3.1.2. Data Collection
Data collection was done primarily through in-depth face-to-face interviews with practitioners
from the case firm. Additional data sources include informal discussions with participants and
a review of the firms’ website, available documents, and reports. Initially, potential informants
were contacted over phone calls and the purpose, procedure and expected outcome of the study
were discussed with them in detail. After that, face-to-face interviews with participants were
conducted in December 2020. The informants’ profiles are given in Table 3.

Table 3: Demographic variables of respondents
Demographic Variables
Informants’
Founder
Profile
Human Resource Manager
Store Manager

No.
1
1
2

Total
Experience
Education

Purchase Executives
Operations Manager
Accountant
Logistics partners
Suppliers
5-10 Years
More than 10 years
Diploma
Graduate
Masters

1
1
1
2
2
3
8
1
3
7

The interview protocol, which consists of open-ended questions, was developed to
systematically gather required information through semi-structured interviews (Table 4). The
primary data was supplemented with secondary data, such as company reports, company
documents, website etc., and ambiguity in responses were clarified in subsequent meetings.
Data analysis was done by converging the evidence from multiple sources as well as crosschecking the emerging patterns from various sources of evidence. Therefore, the study
concludes by analysing multiple sources and comparing them with existing literature (Voss et
al., 2002; Yin, 1981).

Table 4: Interview Questionnaire used in the study
Elements of
SAP-LAP
Framework
Situation

Actors

Process

Learnings

Questions
What are the several types of disruptions faced by the food supply chain during the
coronavirus pandemic?
- Explain various demand-side, supply-side, and logistics-related uncertainties
faced by the case firm.
Who are the participants of present situations, and what is their role in dealing with
current situations?
- Explain the commitment of top management in developing a resilient supply
chain to overcome or mitigate disruptions?
- Explain stakeholders’ role (farmers, suppliers, distributors, logistics providers)
in developing supply chain resilience.
What is being done to manage the present situation, and what are the changes
required to address present situations?
- Explain logistics and supply chain practices adopted by the case firm in dealing
with the changing market dynamics.
- Explain the role of customers and suppliers in handling the current situation.
What are the key opportunities to develop supply chain resilience, and what are the
key challenges in developing supply chain resilience?
- Explain the challenges faced by the case firm to deal with the pandemic.
- Explain the essential learnings concerning the pandemic.
- Explain the different types of practices needed to develop resilient supply chain.

Actions

Performance

How to improve the situations with respect to supply chain resilience, and what
should actors do to enhance supply chain resilience?
- Explain the practices that the case firm adopts to develop and maintain
resilience in the supply chain.
- Explain the potential roles that actors should play to improve supply chain
resilience.
How can the performance of supply chain be improved by implementing actions?
- Explain the potential changes in the existing performance in firms.
- Explain the potential changes in the supply chain resilience of the firms.

Sources: Adapted from Chand et al. (2018), Siva Kumar and Anbanandam (2020) Sushil (2000)

3.1.3. Error and Biases control procedure
In this study, appropriate steps were taken to avoid biases in data collection, analysis and
reporting of qualitative data. Information bias was avoided during the data collection phase by
taking data from multiple sources, such as interviews, website, organizational reports and order
summaries. Further, interview protocol and audio-taped devices were used to structure and
record the responses accurately. The selection bias was avoided by selecting a wide range of
appropriate participants from the case firm, using purposive and snowball sampling methods.
Further, preliminary analysis report was shared with key informants to minimise the reporting
bias. Informants were asked to provide their opinion on the reporting of the results, and if any
key information was missing or interpreted differently by authors, then it was corrected.
Common method bias was eliminated or minimised in data collection through the design of the
study procedure (Podsakoff et al., 1990). The response anonymity was maintained to minimise
apprehension in evaluation. During the data collection, participants were assured that no
response is either right or wrong, and therefore, they must respond to the questions honestly
without any hesitation. Following the guidelines of Tourangeau et al.(2000), the error and
biases associated with the response process were eliminated by describing vague questions,
avoiding ambiguous term and rephrasing double-barrelled questions. The interview process
was made simple by asking simple questions and avoiding the use of complicated terms.
3.1.4. Data Tabulation and analysis
Careful documentation and tabulation of data are required to address the research questions
(Voss et al., 2002; Yin, 1981). The responses from the key informants were noted and carefully
analysed to understand the key phenomena. The analysis helped to understand the causes and
effects of the phenomenon and the rationale behind the firm’s decisions. The data analysis was
based on the report, which was developed by transcribing the recorded interviews. Both the
primary researcher and the secondary researcher engaged in data analysis. The pattern and
emerging themes were discovered from the interview results. The preliminary analysis report
was shared with key informants to get their feedback on findings and ensure the correct
interpretations. Any ambiguity related to the interpretation of the results was clarified in a
subsequent discussion with key informants.
3.2. Reliability and Validity Assessment

The reliability and validity largely determine the quality of the case study (Voss et al., 2002;
Yin, 1981). The reliability of the case study was maintained by developing a case study protocol
and developing the database (Yin, 1981). Inter-rater reliability was established as the two
researchers independently did the classification, and disagreements were resolved by involving
the third researcher, who had experience in qualitative research. The content validity was
maintained by taking appropriate measures from the literature and carefully framing the
questions for interviews. Construct validity was addressed using triangulation method. Multiple
data sources, such as direct observation, formal and informal discussions with key informants,
and secondary data sources (annual reports, websites, internal reports) were used in the study.
Internal validity was established by doing pattern matching and building explanations from the
available literature. Therefore, the results of the case study were compared with the existing
literature to demonstrate consistency and contrast with the literature. The external validity of
the case study was difficult to establish, as the study was limited to a single case. However, no
empirical studies can give the certainty of generalisation to other populations.
4. Case Analysis
4.1. Problem description
An illustrative case study on a fruit and vegetable online B2B retailer (hereafter referred to as
XYZ) was performed in the present study. XYZ was considered to investigate current supply
chain situations and the various initiatives taken by the firm to develop a resilient supply chain.
Fresh fruit and vegetable business is a labour-intensive business, and the effects of lockdown
took a heavy toll on the labour market. The labour market shocks that arose from the movement
restrictions on migrant labourers affected their ability to harvest, process, and produce
agricultural products (Narayanan and Saha, 2020). Along with the labour market issues,
horticultural produce, which makes up a substantial part of the fresh food supply chains,
suffered heavily (Aday and Aday, 2020; Rizou et al., 2020). Therefore, an in-depth analysis of
current supply chain situation and steps needed to develop supply chain resilience is considered
critical to address disruptions in the food supply chain caused by the pandemic.
4.2. Background of the case firm
XYZ is a B2B retailer of fruits & vegetables based in the northern part of India. It creates value
for the retailers, hotels & restaurants and offers numerous services like contract farming and
agricultural consultancy. It supports farmers by giving them a reasonable product price by
procuring directly from farmers. XYZ assists small retailers in increasing their business reach
to customers who are difficult to reach otherwise. Overall, XYZ aims to achieve consistent
growth through continuous improvement and the active involvement of stakeholders. XYZ’s
supply chain encompasses over 350 farmers, 40 interstate wholesalers, 45 imported fruit
suppliers, 8 logistic partners, 200 B2B customers (hotels, restaurants, and retailers) and 13000
retail customers spread across northern India with a significant concentration in Delhi,
Himachal Pradesh, Punjab, and Chandigarh.
4.3. SAP-LAP analysis for XYZ company

4.3.1. Situation
The situation signifies the various supply chain disruptions faced by firms that necessitate
developing and maintaining a resilient supply chain in XYZ. The disruption caused by the
COVID-19 pandemic has brought vulnerability in the perishable supply chain. Therefore,
developing a resilient supply chain is essential to cope with supply and demand disruptions,
consumer panic-buying and government rules and impositions. The situation factors can be
classified into three categories: demand-side situations pertaining to customers, supply-side
situations pertaining to procurement of fresh fruits & vegetables, availability of workforces and
access to market, and logistics side situation pertaining to vehicle movement and shipments.
Table 5 summarises situational factors related to XYZ.
Table 5: Situation factors related to XYZ firm
Situation Type & Details
Demand Situations
▪ Limited availability of fresh fruits and
vegetables to end consumers
▪ Unplanned and one-time large purchase
▪ Less frequent purchasing and preference for a
no-touch payment mode

Impact of Situation
▪
▪

▪

Supply Side Situation
▪ Limited availability of labour due to
movement restrictions
▪ Bottlenecks in Interstate transport
▪ Shortage of imported fruit and vegetables that
led to increased price
▪ Limited access to a wholesale market, mandis
and other markets
▪ Adherence to local health measures by
producers, processors, distributors, and
monitoring of the virus disrupts supply chain
▪ Issue in packaging and picking the farm
produce from fields because migrant workers
left, and unavailability of workforce led to
over ripening of fruits and vegetable

▪
▪
▪

▪
▪

▪

▪

Logistics Side Situations
▪ The imposition on movement restriction that
raised connectivity problem with farmers
▪ Delay and postponement in permits for
transportation of essential items

▪
▪

Shortage of food supplies leading to price
rise and panic buying
Hoarding tendencies for buyers leading to
high holding cost and increased risk of
obsolescence
Focus on the inclusion of various no-touch
payment mode on the website

Confusion amongst farmers regarding
reaping of the harvest
Access to market has become difficulties for
farmer
Limited supply to imported fruits and
vegetables, leading to restricted supply chain
responsiveness.
Extra efforts to be taken by buyers for
procurement of supplies
Untimely and unplanned arrivals of raw
materials made inventory planning and
management challenges
The pandemic has shown the pitfalls of the
industry, which was historically reliant on
manual labourers
Decreased shelf life of fresh fruits and
vegetables and decrease in quality

Loss in farmer’s income as they are unable
to bring their produce to the market
Increase in farm to fork duration by 4 to 5
times from 12 hours to around 50 hours

▪

▪

Tardy processes for issue of phytosanitary
certificates for exports and imports

Increase in transportation cost due to
unplanned movement of goods

4.3.2. Actors
Actors are the people who are responsible for handling the situation. Considering the complex
nature of the perishable supply chain and multiple organisations’ involvement, actors of
perishable supply chains may have dissimilar viewpoints about supply chain resilience.
Therefore, actors may be involved in doing diverse operations and activities. To build a resilient
supply chain, the actors need to be cooperative and flexible to know and embrace others’
perception of resilience. Understanding the different actors’ viewpoints and resilience also
requires a “good understanding of the flexibility associated with the situation” and the
resilience-building processes in place. Table 6 summarises the role of actors in managing the
current situation.
Table 6: Actors and their role in handling the current situation
Actors Type & Details
Demand Side Actors
▪ Retailers (large and small)
▪ End consumers,
▪ Hotels and restaurants
Supply Side Actors
▪ Farmers,
▪ Interstate wholesalers
▪ Importers
▪ Employee of XYZ.
▪ Information technology consultant
Logistics Side Actors
▪ Third-party logistics provider
▪ Drivers
▪ Labourers involved in loading, unloading
& handling goods
▪ Packaging company

Implications for Actors
▪
▪
▪
▪
▪

▪
▪
▪

Limited times for which the shops can be opened
amidst strict curfews
Untimely fulfilment of inventory
Panic buying
Difficulty in reaping of ripened fields due to lack
in clear guidelines
Complexity in selling and procuring of farm
produce due to non-functional APMC Mandis

Making transportation of farm produce hasslefree
Used out of box ideas to help XYZ to supply
good quality fresh fruits and vegetables
Used GPS tracking to route planning, improve
safety, productivity and minimise operational
cost

4.3.3. Processes
Process refers to how a firm handles the situation. XYZ majorly focused on efficient customer
response; therefore, it took several initiatives to make supply chain resilient. Redundancy was
built by ensuring sourcing from local suppliers. Further, firms initiated collaborative activities
by developing trust, improving visibility, and developing flexibility in sourcing. For example,
digital platforms helped decrease order booking and processing time, facilitated online tracking
and forecasting orders. However, these capabilities should be improved further to enhance

supply chain resilience. Table 7 summarises the processes involved in handling current
situations.
Table 7: Process involved in XYZ
Process Type & Details
Demand Side Process
▪ Initiated online tracking of orders and
contactless delivery
▪ Safe and hygienic products to avoid the
spread of COVID-19
▪ Introduced and linked various mode of
payment with the current online platform,
such as Google payment, Paytm, UPI.
Supply Side Process
▪ Government gave preferential treatment to
agricultural supplies
▪ Reliance on multiple local suppliers
▪ Flexibility was an essential criterion for
supplier selection
▪ Despite mandis not being operational,
procurement was ensured, and farmers
were still able to sell their produce
Logistics Side Process
▪ Digital modes to track movement
▪ Use of reefer trucks because of increased
time in transportation
▪ Ensuring faster transportation through
issue of certificates

Implications on capabilities
▪
▪
▪

Improved Visibility
Developed risk management capability
Build flexibility capability

▪
▪
▪

Ensured supplier flexibility
Maintained redundancy in sourcing
Emphasised on risk management

▪
▪
▪

Improved transparency
Improved logistics flexibility
Improved risk management

4.3.4. Learning
Learning from the current situations signifies “why” the current state of the system exists. It
suggests the significance of supply chain resilience in XYZ and the potential to change process
to enhance resilience. The learning can facilitate XYZ to take several initiatives and develop
capabilities for improving resilience that eventually impacts its overall performance. Table 8
summarises learning for XYZ from the current situation.
Table 8: Learnings involved in XYZ.
Learnings Type & Details
Demand Side Learnings

Implications on capabilities

▪

Significant and unanticipated changes in
consumer behaviour

▪
▪

▪

Reduce consumption of fresh fruit and
vegetables
and
instead
increased
consumption of pulses due to fear of spread

Restricted supply chain responsiveness
Responsiveness compromised due
movement restrictions of goods.

of coronavirus
▪

Closing of physical retail stores that
prevented last mile availability of supplies
and replenishment
▪ Stocking of warehouses but goods not
being able to move out
Supply Side Learnings
▪

Lack
of
top-level
management
commitment towards handling disruptions

▪ Low level of training and lack of employee
understanding about management of
disruption

▪
▪
▪

Lack of supply chain risk management
culture
Lack of flexibility in the existing system to
manage supply chain
Lack of redundant resources to provide
buffer for the current operations

▪

Shortage of labourers for harvesting season
and need to manage supply with local
workforce
▪ Post-harvest of Rabi crops, the
procurement of seeds got delayed because
of which harvesting time of vegetables got
delayed which led to an increase in the
retail price and decrease in efficiency of
supply chain
Logistics Side Learnings
▪ Need to ensure safety of transportation as a
possible means to limit transfer of disease

▪ Lack of collaborative activities to ensure ontime and safe delivery to products

▪ Need to provide timely availability of raw
materials to farmers
▪ Need to timely procure supplies from
farmers so that 8-9 hours storage can be
done to avoid coronavirus spread

▪ Lack of visibility in the supply chain process
should be increased
▪ Lack of velocity in the supply chain

4.3.5. Action analysis
Actions refer to the capabilities that XYZ should develop to enhance supply chain resilience.
Sushil (2000) suggested that actions should be derived from the learning, which is defined in
terms of “when” the actions are to be carried out and “where” to be implemented. The notion
of supply chain resilience-building may start from the primary form of risk management culture
and extend this practice from the organisational level to the inter-organisational and supply
chain levels. The capabilities like collaboration, flexibility, agility, risk management should be
enhanced across the supply chain. Firms can implement advanced information management
tools to improve visibility, velocity, information sharing and support collaborative activities
among supply chain members. In addition to these factors, efforts are also needed to devise
innovative practices to cope with probable and unforeseen events. Table 9 presents the actions
involved in XYZ.

Table 9: Actions involved in XYZ.
Action Type & Details
Demand Side Actions

Implications on capabilities

▪

▪

Increasing reach for end consumers through
free online delivery of bulk order

▪

Increasing reach for end consumers through
online delivery of small order at low delivery
charges
▪ Increasing workforce for home delivery of
fruits and vegetables through hiring local parttime and contractual workers
▪ Differential pricing can be used to meet every
segment
▪ Advance order needs to be introduced so that
demand management would be easy
▪ Fixed delivery date and timing needs to be
introduced to manage uneven demand
Supply Side Actions
▪ Support and commitment from top
management will be required to develop
supply chain resilience culture
▪

Employing locally available labourers

▪

Availability of machines from private and
government sector to offset the limited
availability of workers
Relaxation of the norms by Agricultural
Produce Market Committees to ease the
burdens of farmer
Need to enter into risk management contract
with suppliers
Frequent review policy needs to be
implemented
Training related to e-learning and change
management needs to be provided

▪

▪
▪
▪
▪

Innovative practices, such as risk-reward
sharing with supply chain partners need to be
introduced

▪

The machinery can be provided to the farmers
for fast harvest without much need of
labourer. The locally available labourers
should be utilised while adhering to
government guidelines.

▪

IT-based solutions for coordination should be
used for mapping and making supplies
available
Logistics Side Actions

▪
▪

▪
▪
▪
▪
▪
▪
▪
▪

Focus should be on increasing velocity in
supply chain
Focus on enhancing redundancy in the
supply chain
Focus on enhancing flexibility capability
in the supply chain

Need to develop supply chain risk
management culture
Need to develop redundancy in the
supply chain
Focus should be on improving
collaborative activities in supply chain
Focus should be on building risk
management culture
Leadership supports are needed
Need to improve visibility across supply
chain
Innovative capability needs to be
enhanced
Focus should be on improving agility in
the system

▪

▪
▪
▪
▪

Ensuring the timely and hassle-free
movement of trucks/mini trucks for
transportation
Roadways buses for connecting authorities to
the ground
Specialised training to logistics personnel for
managing disruptions in logistics
Flexibility should be prime criteria for the
selection of third-party logistics provider
Focus on integrating advanced technology
management tools in transportation

▪

Faster and rapid pickup of farm produce from
the fields through the mobile app-based
application

▪

The RFID based FASTags can be utilised to
increase visibility and velocity of supply chain
The online-based pass can be scanned through
barcode while RFID tags give information
about the genuinely of the transport assuring
easy and timely logistics.

▪

▪
▪
▪
▪
▪

Focus should be on building redundancy
in the logistics
Focus should be on building risk
management culture
Focus should be on developing flexibility
capability
Need to improve velocity in the logistics
Need to improve visibility in logistics

4.3.6. Performance
Performance implies “what” is to be achieved after implementing actions derived from the
learning. Table 10 summarises performance analysis of XYZ firm.
Table10: Performance analysis of XYZ firm
Performance Type & Details
Demand Side Performance

Implications
▪
▪

Improved volume flexibility due to better demand
management
Improved risk management due to risk mitigation in demand
management

Supply Side Performance
▪
▪
▪
▪

Logistics Side Performance

Improved supplier flexibility to anticipate, respond and
recover from disruptions
Improved agility due to the implementation of advanced IT
tools
Enhanced visibility and velocity across the supply chain
Improved risk management due to
i.
an alternate arrangement of machinery and ease of
norms for farmers
ii.
adoption IT tools
iii.
sourcing from local suppliers for in-season fresh
produces

▪
▪
▪

Improved visibility
Improved logistics flexibility
Risk management and improved adaptability due to
implementation of RFID, FASTags and mobile applications

The multiplicity of interdependent vulnerabilities has amplified the food supply chain’s
complexity, and efforts are required to deal with supply chain disruptions caused by the
pandemic. Firms need to introduce novel tools, techniques, and practices and develop
capabilities in the food supply chain to meet various supply chain requirements. The study
systematically analyses the impact of COVID-19 outbreak on food supply chain and various
resource and capabilities used to develop supply chain resilience for meeting various supply
chain requirements. Findings of this study are summarised in Figure 3.
COVID-19 Pandemic

Supply Side Disruptions

Logistics Side
Disruptions

Demand Side
Disruptions

Supply Side Requirement

Logistics Side Requirement

Demand Side Requirement

Procure efficient sourcing of
farm products in a timely,
safe, and hygienic way

Ensure timely, hygiene and
safer shipments of farm
produce

Meet unplanned demand of
agricultural produces
efficiently in a safer way

(
Supply Side Resources &
Capability
-

Multiple Sourcing
Flexible supplier selection
Vendor/supplier network
Strategic alliance in the
distribution network
Inventory Slack
Information Sharing
Training to deal with
disruption
Additional human
resources
Supplier collaboration
Local sourcing
Risk management with
suppliers

Logistics Side Resources &
Capability
-

-

Digital mode for
tracking
Issuance of e-certificate
for faster transportation
Outsourcing of
transportation facilities
Safety and hygiene of
transportation services
Training to deal with
disruption
Internal Collaboration
RFID based FASTags
to improve visibility

Supply Chain Resilience

Demand Side Resources &
Capability
-

Real-time monitoring
and tracking
Hygienic product
handling and distribution
Integration of various
payment modes
Training to deal with
disruption
Additional human
resource for intermittent
delivery
Customer collaboration
Differential pricing

Figure 3: Mapping supply chain disruptions, market requirements and capability

5. Discussion and Implications
5.1. Discussion
The present study assesses the supply chain disruptions caused by pandemic and analyses the
potential capabilities needed to build resilience from the dynamic capability perspective. The
mapping of supply chain disruptions, market requirements and capability, and developed
propositions are the study's main contribution. The mapping of supply chain disruptions, market
requirement and capability offers a better explanation of the supply chain resilience, which has
led to the development of propositions. These propositions can be tested through empirical
survey methodology with a larger sample of the study.
Despite the several strengths and weaknesses linked with case research methodology, the study
contributes to our understanding by representing the actual conditions of the food supply chain
of an Indian firm during the pandemic. The main drivers of supply chain resilience and
resources and capabilities needed to supply chain resilience have been explicated from the
interviews’ findings. Moreover, the analysis of the interview results clearly showed that the
firms need to develop and enhance capabilities to implement proactive and reactive strategies
to build, maintain, and improve supply chain resilience. Firms aiming at operational excellence
must develop capabilities for implementing a few proactive strategies to promote supply chain
resilience in the firm. Following prior studies (Christopher and Peck, 2004; Pettit et al., 2019;
Sabahi and Parast, 2020), the present study postulates that flexibility to redirect logistics and
improve visibility is essential to develop supply chain resilience. Novel technologies can
significantly enhance visibility and information sharing in the supply chain, thereby
corroborating earlier studies (Gunessee and Subramanian, 2020; Muduli et al., 2013) that
suggest novel digital technologies improve visibility, information sharing and collaboration
across the supply chain. Adopting RFID technology and GPS technology can facilitate tracking
of shipments and smooth movement of goods during the pandemic (Ali et al., 2018; Hobbs,
2020). Also, a robust digital payment system and integration of various payment systems can
enable flexibility in order processing. The firms should develop several “what-if” scenarios by
considering a range of factors, including shortage, government regulations, strikes, and
increased petroleum prices. Similarly, firms can develop capabilities for implementing reactive
strategies to tackle supply, demand, and logistics side vulnerabilities. It was observed that
supplier development practices, including offering access to seeds and encouraging adoption
of technological solutions, can enhance information sharing, connectivity, and visibility in
firms’ supply chain.
To manage the demand-supply disruptions, firms can also come up with short-term strategies,
such as fixing the purchase limits on essential items, restricted shopping hours and selected
delivery dates. Fixed pricing of fresh fruits and vegetables is another criterion that can be
applied to restrict customers’ bulk purchasing and ease short-term shortages and stockouts.
Redundancies were developed by relying on multiple third-party logistics service providers and

entering into an agreement with local suppliers. Manning & Soon (2016) also suggested the
importance of having a contingency plan to safeguard against failure, natural disaster, animal
disease outbreak, product quality, and other disturbances. Thus, it is essential for firms to create
a contingency plan as a part of a risk management strategy. For example, local sourcing for
fresh fruits and vegetables can minimise supply chain vulnerability to cross-border disruptions
(Hobbs, 2020). Other capabilities needed to implement generic strategies include adopting the
latest ICT tools, developing risk management culture, and building social, capital, and
relational competence. Innovative solutions need to be incorporated to manage all sources of
vulnerabilities and mitigate their adverse impact on supply chain design, development, and
operations (Brandon-Jones et al., 2014). The findings also indicated that digitalisation could
minimise the severity of supply chain shocks and bullwhip effects. It would also facilitate
tracking and on-time delivery. The ICT tools facilitate information sharing, integrate diverse
tasks, develop strong buyer-supplier relationships, and improve supply chain performance
(Remko, 2020; Sharma et al., 2020a).
Based on the empirical investigation, a generic framework is shown in Figure 4. The framework
suggests that disruptions caused by pandemic necessitate firms to develop several capabilities
for implementing proactive and reactive strategies, which in turn lead to the development of
resilience in firms’ supply chain. However, supply chain resilience can be contingent on several
contextual factors, such as size of the firm, industry type, firms' position in the supply chain,
organisational readiness (Min, 2019). Further, several facilitating factors, such as top
management commitment, digitalisation practices, resilience culture, positively influence
firms’ capability to implement a proactive and reactive strategy for developing supply chain
resilience.

Disruptions
Demand disruptions
▪
Customer hoarding
tendencies
▪
In-frequent purchasing
▪
Reduced customer based
Supply disruptions
▪
Raw material shortages
▪
Supply disruptions
Logistics disruption
▪
Delivery failure
▪
Delay in delivery

Capability to implement
proactive strategies
Demand Side Strategies
▪
Building trust with
key customers
▪
Implementing
transparent
communication
Supply Side Strategies
▪
Supplier resilience
▪
Collaboration with
competitors to bring
synergy
▪
Long-term and shortterm suppliers’
contract to promote
flexibility
▪
Emphasis on
knowledge
management tools
▪
Reconfigurable supply
chain network design
Logistics Side Strategies
▪
Logistics capabilities
▪
Security and
transparency

Facilitating Factors
▪
▪

▪
▪
▪

▪

Capability to implement
reactive strategies

Top management
commitment
Social, capital,
and relational
competence
Resilient culture
Organisational
Learning
Promotion of
innovative
activities
Digitalisation

Demand Side Strategies
▪
Dynamic pricing,
▪
Silent product
rollover
▪
Fixing limit on
purchase units
Supply Side Strategies
▪
Collaboration with
suppliers
▪
Adoption of latest
technological tools
▪
Focus of enhancing
velocity and
visibility
▪
Contingency
planning
▪
Building
Redundancy
Logistics Side Strategies
▪
Adoption of RFID,
GPS and Fast tags

Contingent Factors
(Contextual Elements)
Supply Chain Resilience

Figure 4: Supply Chain Resilience Development Framework

▪
▪
▪
▪
▪
▪
▪

Firm Size
Age of the firms
Industry type
Position in supply
chain
Government Policies
Competitive
propensity
The rate of change of
industry

Based on the generic framework, the following propositions have been proposed:
P.1.1. The greater the level of disruptions in the supply chain, the greater the need for firms
to develop capability to implement proactive strategy for supply chain resilience
P.1.2. The greater the level of disruptions in the supply chain, the greater the need for firms
to develop capability to implement reactive strategy for supply chain resilience
P.2.1. The greater the level of disruptions in the supply chain, the greater the need for firms
to work on facilitating factors to implement proactive strategy for supply chain
resilience
P.2.2. The greater the level of disruptions in the supply chain, the greater the need for firms
to work on facilitating factors to implement reactive strategy for supply chain
resilience
P.3.1. The greater the capabilities to implement proactive strategies, the greater the level of
supply chain resilience in the firm.
P.3.2. The greater the capabilities to implement reactive strategies, the greater the level of
supply chain resilience in the firm.
P.4.1. The greater the degree of facilitating factors in the supply chain, the greater the support
of a firm’s capability to implement proactive strategy for supply chain resilience.
P.4.2. The greater the degree of facilitating factors in the supply chain, the greater the support
of a firm’s capability to implement reactive strategy for supply chain resilience.
P.5. The firms’ ability to deploy supply chain resilience is affected by several contextual
factors (e.g., firm size, scale of operations, government policies, position of a firm in
the supply chain).
5.2. Theoretical Implications
The study sheds light on the concept of supply chain resilience. By drawing on dynamic
capability view of the firms, the study recognises various proactive and reactive strategies to
develop supply chain resilience. The researchers offer an appropriate theoretical context to
discuss the ways in which supply chain resilience can be used to maintain operational
performance and address disruptions, enabling firms to reconcile the divergent views of supply
chain resilience that can be found in the supply chain management literature (Ali et al., 2017;
Gölgeci and Ponomarov, 2015; Zhang et al., 2021). The study provides useful theoretical
implications. First, the findings of a qualitative case study add knowledge to supply chain
resilience literature and suggest developing resilience. While the theory around supply chain
disruptions and supply chain resilience have been evolving separately (Ali et al., 2018; Hobbs,
2020b; Ivanov et al., 2019; Shareef et al., 2021; Sharma et al., 2020b; Singh et al., 2020b),
research on integration of these topics is limited. Consequently, the primary contribution of the
study is to understand various types of supply chain disruptions, role of supply chain resilience
in mitigating the severity of the impact of these disruptions and practices applied to develop
resilience capability in an agricultural food supply chain.

So far, earlier studies have modelled the disruptions of the supply chain during the pandemic
and demonstrated the significance of supply chain resilience to deal with disruptions (Ivanov
et al., 2019; Ivanov and Das, 2020; Nikolopoulos et al., 2020; Sharma et al., 2020; Taleizadeh
et al., 2021). However, few scholarly studies have thoroughly examined the supply chain of
agricultural food products in the light of dynamic capability theory. The present study applies
a dynamic capability perspective within SAP-LAP framework to deduce insights from
interviews with practitioners. Thus, the study offers distinctive empirically and theoretically
grounded insights of practices used to develop supply chain resilience to achieve operational
excellence in firms. Further, the study proposes a set of propositions related to development of
supply chain resilience in firms. These propositions constitute an original contribution to the
state of the art. The propositions offer a wealth of opportunity for assessing numerous linkages
and relationship among constructs. The study recognises a broad research agenda in the
propositions and invokes usages of a range of methodologies to evaluate these propositions.
The conceptual framework presented in Figure 4 provides a valuable insight for academicians
and researchers on how to develop resources and implement practices for developing supply
chain resilience and act as a foundation for carrying out advanced research on this topic.
5.3. Managerial Implications
The findings of the study offer important insights for supply chain practitioners of the food
supply chain industry. First, the proposed resilience framework will enable practitioners to
understand the potential resources and practices that need to be harnessed to develop resilience
and achieve operational excellence during the pandemic. The study indicates various
disruptions in the supply chain that a firm can face during the pandemic and suggests how a
firm’s ability to acquire resources or reconfigure existing resources and implement new
practices leads to distinctive capability, which offers a competitive advantage and helps the
firm to maintain operational excellence. Second, the propositions developed in this study
facilitate supply chain practitioners to develop capability to integrate proactive and reactive
strategies for supply chain resilience. Expanding the focus of resilience from the focal firm to
supply chain provides opportunity to achieve operational excellence in the face of disruption
caused by the pandemic. To develop the supply chain resilience, the importance of facilitating
factors like top management, resilient culture, digitalisation has been highlighted. From a
practical standpoint, firms facing disruption in the supply chain need to develop resilience to
achieve operational excellence during the pandemic. Practitioners need to work towards
facilitating conditions, such as improving commitment from top management, implementing
digital technologies, promoting innovation for developing capability to implement strategies
for supply chain resilience.
Third, as disruption caused by a pandemic is multidimensional, practitioners need to have a
holistic understanding of the current situation, members, and activities required to develop
resilience in the supply chain to sustain and grow operational activities. Given the importance
of collaborative activities in a firm’s supply chain (Zhang et al., 2021), more collaborative
activities are needed between farmers, suppliers, logistics service provider and customers to
maintain delivery consistency, reliability and flexibility. Practitioners can engage themselves
in collaborative activities with private sectors to deploy machinery to offset the shortage of
labourers during the pandemic. At the ground level, the farmers need inputs for their farm

operations which can be fulfilled by developing collaborative activities among various
government authorities and the humanitarian supply chains.
Fourth, owing to increasing importance of flexibility to improve operational performance in the
face of uncertainty (Butt, 2021; Mishra, 2020), practitioners need to develop flexibility by
building redundancy in the supply chain using local sourcing practices, multiple suppliers and
local labourers. Firms need to build visibility and encourage knowledge sharing to support
collaborative activities. Using FASTages to identify vehicles and online-based permissions
from a government portal can overcome the limited availability of physical passes for
transportation, thereby overcoming transportation delay. Further, sharing sales data, ordering
patterns, and inventory level is essential for more effective and integrated demand management
(Taylor, 2006). Therefore, real-time information sharing is needed to manage demand and
supply to facilitate efficient agricultural food supply chain management. Firms need to develop
resilience in the supply chain to maintain and enhance operational activities, contributing to
operational excellence. Practitioners need to simultaneously work on several capabilities that
require support and commitment from top management to develop a resilient supply chain. To
develop a resilience culture and build agility, practitioners should encourage knowledge sharing
and improve visibility across the supply chain.
Overall, a more structured and comprehensive approach is needed across the supply chain to
improve service level, minimise disruptions in the supply chain, and help achieve operational
excellence during the pandemic. An integrated approach will also lower costs by reducing
product waste, inventory and offering a basis for more efficient production and delivery
processes.
6. Conclusion, limitations and future scope
The disruption caused by the coronavirus pandemic made it challenging for firms to achieve
and maintain operational excellence in their supply chain. Government social distancing norms,
retailers’ stockpiling, and consumer panic buying tendencies amplified the necessity to develop
supply chain resilience in firms (Narayanan & Saha, 2020). This study has analysed the impact
of pandemic disruptions on agri-food supply chains and possible strategies adopted by a firm
using a case study. The study has applied a dynamic capability view within SAP-LAP
framework to examine the current situation that hindered day to day operations and created
difficulty in achieving operational excellence. The learnings from the current situation are used
to assess the possible actions which can be taken to improve performance. Based on the findings
of study, it can be concluded that collaborative activities, transparency, flexibility, and
redundant resources can make the food supply chain robust to deal with disruptions.
Recommendations are then provided based on the learnings derived from the current situation,
actors, and processes.
The study offers future research avenues in the intersection between supply chain resilience
and dynamic capability view. First, the present study has applied a single-case study of India's
agricultural food supply chain. Yin (1981) reported that dependency on a single case makes
scientific generalisation difficult. Also, the study may suffer from researchers’ bias. Since the
case study was based on quality data, findings largely depend on researchers' interpretation,

thereby opening a lot of scope for biases. Although many precautionary measures were taken
during the distinct phases of the case study, it is possible that subjective feeling may have
influenced the findings. Thus, the results of the study may not be universally applied across
diverse industries in various countries. Therefore, cross-cultural/ multi-national investigation
of generic dynamic capability applicable in industries other than agricultural industry and
supply chain members other than retailers can be made. The use of multiple case study approach
and questionnaire-based survey approach is required in order to test empirically the conceptual
framework derived from the case study. Therefore, future research can focus on the rigorous
analysis of large samples of data on supply chain resilience and operational excellence.
Second, more explanatory studies are needed to understand the impact of contextual variable
such as firm size, type of industry, leadership style, degree of external uncertainty on
organisations’ ability to develop supply chain resilience to maintain operational excellence. For
example, the future study can address the broad questions of “How do organisations utilise their
capabilities for developing supply chain resilience to address various degree of uncertainty?
How does a firm achieve and maintain organisational excellence during COVID-19?” Third,
future research topic concerns the complexity perspective of the supply chain. Therefore, future
studies can address complexity of supply chain network and interdependency among supply
chain members to thoroughly understand the effective response to possible adversities and
enablers of supply chain resilience. Fourth, while the present study applies the dynamic
capability view to analyse supply chain resilience, future studies can apply other strategic
management theories, such as resource-based theory, contingency theory, to explore and
analyse resilience phenomenon in the supply chain.
References
Aday, S. and Aday, M.S. (2020), “Impact of COVID-19 on the food supply chain”, Food
Quality and Safety, Oxford University Press (OUP), Vol. 4 No. 4, pp. 167–180.
Adobor, H. (2019), “Supply chain resilience: a multi-level framework”, International Journal
of Logistics Research and Applications, Taylor and Francis Ltd., Vol. 22 No. 6, pp. 533–
556.
Ali, A., Mahfouz, A. and Arisha, A. (2017), “Analysing supply chain resilience: integrating
the constructs in a concept mapping framework via a systematic literature review”,
Supply Chain Management, Emerald Group Publishing Ltd.
Ali, I., Nagalingam, S. and Gurd, B. (2018), “A resilience model for cold chain logistics of
perishable products”, International Journal of Logistics Management, Emerald Group
Publishing Ltd., Vol. 29 No. 3, pp. 922–941.
Balaji, M. and Arshinder, K. (2016), “Modeling the causes of food wastage in Indian
perishable food supply chain”, Resources, Conservation and Recycling, Elsevier B.V.,
Vol. 114, pp. 153–167.
Barichello, R. (2020), “The COVID‐19 pandemic: Anticipating its effects on Canada’s
agricultural trade”, Canadian Journal of Agricultural Economics/Revue Canadienne
d’agroeconomie, Blackwell Publishing Ltd, Vol. 68 No. 2, pp. 219–224.
Barquet, K., Järnberg, L., Rosemarin, A. and Macura, B. (2020), “Identifying barriers and

opportunities for a circular phosphorus economy in the Baltic Sea region”, Water
Research, Vol. 171, available at:https://doi.org/10.1016/j.watres.2019.115433.
El Baz, J. and Ruel, S. (2020), “Can supply chain risk management practices mitigate the
disruption impacts on supply chains’ resilience and robustness? Evidence from an
empirical survey in a COVID-19 outbreak era”, International Journal of Production
Economics, Elsevier B.V., p. 107972.
Belhadi, A., Kamble, S., Jabbour, C.J.C., Gunasekaran, A., Ndubisi, N.O. and Venkatesh, M.
(2020), “Manufacturing and service supply chain resilience to the COVID-19 outbreak:
Lessons learned from the automobile and airline industries”, Technological Forecasting
and Social Change, Elsevier Inc., p. 120447.
Birkie, S.E. and Trucco, P. (2020), “Do not expect others do what you should! Supply chain
complexity and mitigation of the ripple effect of disruptions”, International Journal of
Logistics Management, Emerald Group Publishing Ltd., Vol. 31 No. 1, pp. 123–144.
Brandon-Jones, E., Squire, B., Autry, C.W. and Petersen, K.J. (2014), “A Contingent
Resource-Based Perspective of Supply Chain Resilience and Robustness”, Journal of
Supply Chain Management, Blackwell Publishing Ltd, Vol. 50 No. 3, pp. 55–73.
Brewin, D.G. (2020), “The impact of COVID-19 on the grains and oilseeds sector”,
Canadian Journal of Agricultural Economics, Blackwell Publishing Ltd, Vol. 68 No. 2,
pp. 185–188.
Bryce, C., Ring, P., Ashby, S. and Wardman, J.K. (2020), “Resilience in the face of
uncertainty: early lessons from the COVID-19 pandemic”, Journal of Risk Research,
Routledge, Vol. 23, pp. 880–887.
Butt, A.S. (2021), “Strategies to mitigate the impact of COVID-19 on supply chain
disruptions: a multiple case analysis of buyers and distributors”, International Journal of
Logistics Management, Emerald Group Holdings Ltd., available
at:https://doi.org/10.1108/IJLM-11-2020-0455.
Chand, P., Thakkar, J.J. and Ghosh, K.K. (2018), “Analysis of supply chain complexity
drivers for Indian mining equipment manufacturing companies combining SAP-LAP and
AHP”, Resources Policy, Elsevier Ltd, Vol. 59, pp. 389–410.
Chauhan, C., Sharma, A. and Singh, A. (2019), “A SAP-LAP linkages framework for
integrating Industry 4.0 and circular economy”, Benchmarking, Emerald Group
Publishing Ltd., available at:https://doi.org/10.1108/BIJ-10-2018-0310.
Chavan, M., Chandiramani, J. and Nayak, S. (2019), “Assessing the state of physical
infrastructure in progressive urbanization strategy: SAP-LAP analysis”, Habitat
International, Vol. 89, available at:https://doi.org/10.1016/j.habitatint.2019.102002.
Chenarides, L., Manfredo, M. and Richards, T.J. (2020), “COVID-19 and Food Supply
Chains”, Applied Economic Perspectives and Policy, John Wiley and Sons Inc, p.
aepp.13085.
Cheng, J.H. and Lu, K.L. (2017), “Enhancing effects of supply chain resilience: insights from
trajectory and resource-based perspectives”, Supply Chain Management, Emerald Group
Publishing Ltd., Vol. 22 No. 4, pp. 329–340.
Chowdhury, M.M.H. and Quaddus, M. (2017), “Supply chain resilience: Conceptualization
and scale development using dynamic capability theory”, International Journal of

Production Economics, Elsevier B.V., Vol. 188, pp. 185–204.
Chowdhury, M.T., Sarkar, A., Paul, S.K. and Moktadir, M.A. (2020), “A case study on
strategies to deal with the impacts of COVID-19 pandemic in the food and beverage
industry”, Operations Management Research, Springer, pp. 1–13.
Chowdhury, M.T., Sarkar, A., Saha, P.K. and Anik, R.H. (2020), “Enhancing supply
resilience in the COVID-19 pandemic: a case study on beauty and personal care
retailers”, Modern Supply Chain Research and Applications, Emerald, Vol. ahead-of-p
No. ahead-of-print, available at:https://doi.org/10.1108/mscra-07-2020-0018.
Christopher, M. and Peck, H. (2004), “Building the Resilient Supply Chain”, The
International Journal of Logistics Management, Vol. 15 No. 2, pp. 1–14.
DuPont. (2014), “Managing for Operational Excellence: Supply Chain Thought Leadership at
DuPont CASE STUDY Integrated Operations”.
Easterby-Smith, M., Lyles, M.A. and Peteraf, M.A. (2009), “Dynamic Capabilities: Current
Debates and Future Directions”, British Journal of Management, John Wiley & Sons,
Ltd, Vol. 20 No. SUPP. 1, pp. S1–S8.
Eisenhardt, K.M. and Graebner, M.E. (2007), “Theory building from cases: Opportunities and
challenges”, Academy of Management Journal, Academy of Management, Vol. 50 No.
1, pp. 25–32.
Eisenhardt, K.M. and Martin, J.A. (2000), “Dynamic capabilities: What are they?”, Strategic
Management Journal, John Wiley and Sons Inc., Vol. 21 No. 10–11, pp. 1105–1121.
Food and Agriculture Organization. (2020), “FAO needs $ 350 million to avert rising hunger
as countries reel from COVID-19 pandemic ’ s impact”.
Ghosh, K. (2016), “Creative leadership for workplace innovation: an applied SAP-LAP
framework”, Development and Learning in Organizations, Emerald Group Publishing
Ltd., 4 January.
Golan, M.S., Jernegan, L.H. and Linkov, I. (2020), “Trends and applications of resilience
analytics in supply chain modeling: systematic literature review in the context of the
COVID-19 pandemic”, Environment Systems and Decisions, Vol. 40 No. 2, pp. 222–
243.
Gölgeci, I. and Ponomarov, S.Y. (2015), “How does firm innovativeness enable supply chain
resilience? The moderating role of supply uncertainty and interdependence”, Technology
Analysis and Strategic Management, Routledge, Vol. 27 No. 3, pp. 267–282.
Gu, M. and Huo, B. (2017), “The Impact of Supply Chain Resilience on Company
Performance: A Dynamic Capability Perspective”, Academy of Management
Proceedings, Academy of Management, Vol. 2017 No. 1, p. 16272.
Gunessee, S. and Subramanian, N. (2020), “Ambiguity and its coping mechanisms in supply
chains lessons from the Covid-19 pandemic and natural disasters”, International Journal
of Operations and Production Management, Emerald Group Holdings Ltd., Vol. 40 No.
7–8, pp. 1201–1223.
Gupta, A., Trehan, R. and Gandhi, S.K. (2019), “Service Quality Through the Lens of SAPLAP Methodology: A Case Study”, Springer, Singapore, pp. 111–132.

Hobbs, J.E. (2020a), “Food supply chains during the COVID‐19 pandemic”, Canadian
Journal of Agricultural Economics/Revue Canadienne d’agroeconomie, Blackwell
Publishing Ltd, Vol. 68 No. 2, pp. 171–176.
Hobbs, J.E. (2020b), “Food supply chains during the COVID-19 pandemic”, Canadian
Journal of Agricultural Economics, Blackwell Publishing Ltd, Vol. 68 No. 2, pp. 171–
176.
Ivanov, D. (2020), “Viable supply chain model: integrating agility, resilience and
sustainability perspectives—lessons from and thinking beyond the COVID-19
pandemic”, Annals of Operations Research, Springer, pp. 1–21.
Ivanov, D. and Das, A. (2020), “Coronavirus (COVID-19/SARS-CoV-2) and supply chain
resilience: A research note”, International Journal of Integrated Supply Management,
Inderscience Enterprises Ltd., Vol. 13 No. 1, pp. 90–102.
Ivanov, D. and Dolgui, A. (2020a), “A digital supply chain twin for managing the disruption
risks and resilience in the era of Industry 4.0”, Production Planning and Control, Taylor
and Francis Ltd., available at:https://doi.org/10.1080/09537287.2020.1768450.
Ivanov, D. and Dolgui, A. (2020b), “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, Taylor and Francis
Ltd., Vol. 58 No. 10, pp. 2904–2915.
Ivanov, D., Dolgui, A. and Sokolov, B. (2019), “The impact of digital technology and
Industry 4.0 on the ripple effect and supply chain risk analytics”, International Journal
of Production Research, Taylor and Francis Ltd., Vol. 57 No. 3, pp. 829–846.
Jüttner, U. and Maklan, S. (2011), “Supply chain resilience in the global financial crisis: An
empirical study”, Supply Chain Management, Vol. 16 No. 4, pp. 246–259.
Kabra, G. (2017), “Understanding barriers and enablers to training in humanitarian
organizations: a SAP-LAP framework”, Development and Learning in Organizations,
Emerald Group Publishing Ltd., Vol. 31 No. 6, pp. 10–13.
Kamalahmadi, M. and Parast, M.M. (2016), “A review of the literature on the principles of
enterprise and supply chain resilience: Major findings and directions for future
research”, International Journal of Production Economics, Elsevier B.V., Vol. 171, pp.
116–133.
Kumar, A., Mangla, S.K., Kumar, P. and Karamperidis, S. (2020), “Challenges in perishable
food supply chains for sustainability management: A developing economy perspective”,
Business Strategy and the Environment, John Wiley and Sons Ltd, Vol. 29 No. 5, pp.
1809–1831.
Kumar, A., Mangla, S.K., Kumar, P. and Song, M. (2021), “Mitigate risks in perishable food
supply chains: Learning from COVID-19”, Technological Forecasting and Social
Change, Elsevier Inc., Vol. 166, p. 120643.
Lee, S.M. and Rha, J.S. (2016), “Ambidextrous supply chain as a dynamic capability:
building a resilient supply chain”, Management Decision, Emerald Group Publishing
Ltd., Vol. 54 No. 1, pp. 2–23.
Lelièvre, D., Radtke, P., Rohr, M. and Westinner, R. (2019), “Building resilient operations |
McKinsey”, available at: https://www.mckinsey.com/business-functions/operations/our-

insights/building-resilient-operations (accessed 28 March 2021).
Lowe, M., Nadhanael, G. V and Roth, B.N. (2021), “India’s Food Supply Chain During the
Pandemic”, available at: https://www.hbs.edu/ris/Publication Files/WP21070_572ec13b-a24f-44bb-a76d-c61f54c7d154.pdf (accessed 29 May 2021).
Malik, S., Maheshwari, G.C. and Singh, A. (2019), “Understanding Financial Inclusion in
India: A Theoretical Framework Building Through SAP–LAP and Efficient IRP”,
Global Journal of Flexible Systems Management, Global Institute of Flexible Systems
Management, Vol. 20 No. 2, pp. 117–140.
Mandal, S. (2017), “An empirical competence-capability model of supply chain resilience”,
International Journal of Disaster Resilience in the Built Environment, Emerald Group
Publishing Ltd., Vol. 8 No. 2, pp. 190–208.
Mangla, S.K., Bhattacharya, A., Yadav, A.K., Sharma, Y.K., Ishizaka, A., Luthra, S. and
Chakraborty, R. (2021), “A framework to assess the challenges to food safety initiatives
in an emerging economy”, Journal of Cleaner Production, Elsevier Ltd, Vol. 284, p.
124709.
Mangla, S.K., Kumar, P. and Barua, M.K. (2014), “A flexible decision framework for
building risk mitigation strategies in green supply chain using SAP-LAP and IRP
approaches”, Global Journal of Flexible Systems Management, Global Institute of
Flexible Systems Management, Vol. 15 No. 3, pp. 203–218.
Manning, L. and Soon, J.M. (2016), “Building strategic resilience in the food supply chain”,
British Food Journal, Emerald Group Publishing Ltd., Vol. 118 No. 6, pp. 1477–1493.
Mariotto, F.L., Zanni, P.P. and de Moraes, G.H.S.M. (2014), “What is the use of a single-case
study in management research?”, RAE Revista de Administracao de Empresas, Vol. 54
No. 4, pp. 358–369.
Min, H. (2019), “Blockchain technology for enhancing supply chain resilience”, Business
Horizons, Elsevier Ltd, Vol. 62 No. 1, pp. 35–45.
Mishra, R. (2020), “Empirical analysis of enablers and performance outcome of
manufacturing flexibility in an emerging economy”, Journal of Manufacturing
Technology Management, Emerald Group Holdings Ltd., Vol. 31 No. 6, pp. 1301–1322.
Moktadir, M.A., Dwivedi, A., Rahman, A., Chiappetta Jabbour, C.J., Paul, S.K., Sultana, R.
and Madaan, J. (2020), “An investigation of key performance indicators for operational
excellence towards sustainability in the leather products industry”, Business Strategy and
the Environment, John Wiley and Sons Ltd, Vol. 29 No. 8, pp. 3331–3351.
Nandi, S., Sarkis, J., Hervani, A.A. and Helms, M.M. (2021), “Redesigning Supply Chains
using Blockchain-Enabled Circular Economy and COVID-19 Experiences”, Sustainable
Production and Consumption, Elsevier B.V., 1 July.
Narayanan, S. and Saha, S. (2020), “More Reform than Relief: Indian Agriculture and the
Pandemic”, Indian Journal of Labour Economics, Springer, Vol. 63 No. 1, pp. 105–111.
Nikolopoulos, K., Punia, S., Schäfers, A., Tsinopoulos, C. and Vasilakis, C. (2020),
“Forecasting and planning during a pandemic: COVID-19 growth rates, supply chain
disruptions, and governmental decisions”, European Journal of Operational Research,
Elsevier B.V., Vol. 290 No. 1, pp. 99–115.

Parast, M.M. and Shekarian, M. (2019), “The Impact of Supply Chain Disruptions on
Organizational Performance: A Literature Review”, Springer, Cham, pp. 367–389.
Pettit, T.J., Croxton, K.L. and Fiksel, J. (2019), “The Evolution of Resilience in Supply Chain
Management: A Retrospective on Ensuring Supply Chain Resilience”, Journal of
Business Logistics, Wiley-Blackwell, Vol. 40 No. 1, pp. 56–65.
Podsakoff, P.M., MacKenzie, S.B., Lee, J.-Y. and Podsakoff, N.P. (1990), “Common Method
Biases in Behavioral Research: A Critical Review of the Literature and Recommended
Remedies”, Lindell & Whit-Ney, Williams & Anderson, available
at:https://doi.org/10.1037/0021-9010.88.5.879.
Ponomarov, S. (2012), “Antecedents and Consequences of Supply Chain Resilience: A
Dynamic Capabilities Perspective”, Doctoral Dissertations, available at:
https://trace.tennessee.edu/utk_graddiss/1338 (accessed 13 January 2021).
Ponomarov, S.Y. and Holcomb, M.C. (2009), “Understanding the concept of supply chain
resilience”, The International Journal of Logistics Management, Vol. 20 No. 1, pp. 124–
143.
Ramakumar, R. (2020), “Agriculture and the Covid-19 Pandemic: An Analysis with Special
Reference to India”, Review of Agrarian Studies, Vol. 10 No. 1, pp. 72–110.
Rawal, V. and Verma, A. (2020), Agricultural Supply Chains during the COVID-19
Lockdown A Study of Market Arrivals of Seven Key Food Commodities in India, Society
for Social and Economic Research, New Delhi, India, available at:
http://www.networkideas.org/wpcontent/uploads/2020/04/Agricultural_Supply_Chains.pdf (accessed 7 January 2021).
Remko, van H. (2020), “Research opportunities for a more resilient post-COVID-19 supply
chain – closing the gap between research findings and industry practice”, International
Journal of Operations and Production Management, Emerald Group Publishing Ltd.,
Vol. 40 No. 4, pp. 341–355.
Rizou, M., Galanakis, I.M., Aldawoud, T.M.S. and Galanakis, C.M. (2020), “Safety of foods,
food supply chain and environment within the COVID-19 pandemic”, Trends in Food
Science and Technology, Elsevier Ltd, 1 August.
Sabahi, S. and Parast, M.M. (2020), “Firm innovation and supply chain resilience: a dynamic
capability perspective”, International Journal of Logistics Research and Applications,
Taylor and Francis Ltd., Vol. 23 No. 3, pp. 254–269.
Sandberg, E. (2021), “Dynamic capabilities for the creation of logistics flexibility – a
conceptual framework”, International Journal of Logistics Management, Emerald Group
Holdings Ltd., available at:https://doi.org/10.1108/IJLM-07-2020-0266.
Shareef, M.A., Dwivedi, Y., Ahmed, J.U., Kumar, U. and Mahmud, R. (2021), “Stakeholders
conflict and private–public partnership chain (PPPC): supply chain of perishable
product”, The International Journal of Logistics Management, Emerald Publishing
Limited, Vol. ahead-of-print No. ahead-of-print, available
at:https://doi.org/10.1108/IJLM-12-2020-0486.
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, Taylor and

Francis Ltd., pp. 1–21.
Sharma, P. and Sangal, A.L. (2019), “Building a hierarchical structure model of enablers that
affect the software process improvement in software SMEs—A mixed method
approach”, Computer Standards and Interfaces, Elsevier B.V., Vol. 66, p. 103350.
Sharma, R., Shishodia, A., Kamble, S., Gunasekaran, A. and Belhadi, A. (2020a),
“Agriculture supply chain risks and COVID-19: mitigation strategies and implications
for the practitioners”, International Journal of Logistics Research and Applications,
Taylor and Francis Ltd., pp. 1–27.
Sharma, R., Shishodia, A., Kamble, S., Gunasekaran, A. and Belhadi, A. (2020b),
“Agriculture supply chain risks and COVID-19: mitigation strategies and implications
for the practitioners”, International Journal of Logistics Research and Applications,
Taylor and Francis Ltd., pp. 1–27.
Singh, S., Kumar, R., Panchal, R. and Tiwari, M.K. (2020a), “Impact of COVID-19 on
logistics systems and disruptions in food supply chain”, International Journal of
Production Research, Taylor and Francis Ltd., pp. 1–16.
Singh, S., Kumar, R., Panchal, R. and Tiwari, M.K. (2020b), “Impact of COVID-19 on
logistics systems and disruptions in food supply chain”, International Journal of
Production Research, Taylor and Francis Ltd., pp. 1–16.
Siva Kumar, P. and Anbanandam, R. (2020), “Theory Building on Supply Chain Resilience:
A SAP–LAP Analysis”, Global Journal of Flexible Systems Management, Springer, Vol.
21 No. 2, pp. 113–133.
Sundarakani, B., Pereira, V. and Ishizaka, A. (2020), “Robust facility location decisions for
resilient sustainable supply chain performance in the face of disruptions”, International
Journal of Logistics Management, Emerald Group Publishing Ltd., available
at:https://doi.org/10.1108/IJLM-12-2019-0333.
Sushil. (2000), “SAP-LAP models of inquiry”, Management Decision, MCB UP Ltd, Vol. 38
No. 5, pp. 347–353.
Taleizadeh, A.A., Tafakkori, K. and Thaichon, P. (2021), “Resilience toward supply
disruptions: A stochastic inventory control model with partial backordering under the
base stock policy”, Journal of Retailing and Consumer Services, Elsevier Ltd, Vol. 58,
p. 102291.
Taylor, D.H. (2006), “Demand management in agri-food supply chains: An analysis of the
characteristics and problems and a framework for improvement”, The International
Journal of Logistics Management, Emerald Group Publishing Limited, Vol. 17 No. 2,
pp. 163–186.
Teece, D.J. (2007), “Explicating dynamic capabilities: The nature and microfoundations of
(sustainable) enterprise performance”, Strategic Management Journal, John Wiley &
Sons, Ltd, Vol. 28 No. 13, pp. 1319–1350.
Teece, D.J., Peteraf, M.A. and Leih, S. (2016), “UC Berkeley UC Berkeley Previously
Published Works Title Dynamic capabilities and organizational agility: Risk,
uncertainty, and strategy in the innovation economy Publication Date License Dynamic
Capabilities and Organizational Agility: Risk, Uncertainty and Entrepreneurial
Management in the Innovation Economy”, California Management Review, University

of California Press, Vol. 58 No. 4, pp. 13–35.
Teece, D.J., Pisano, G. and Shuen, A. (1997), “Dynamic capabilities and strategic
management”, Strategic Management Journal, John Wiley and Sons Inc., Vol. 18 No. 7,
pp. 509–533.
Tourangeau, R., Rips, L.J. and Rasinski, K. (2000), The Psychology of Survey Response, The
Psychology of Survey Response, Cambridge University Press, available
at:https://doi.org/10.1017/cbo9780511819322.
Tukamuhabwa, B.R., Stevenson, M., Busby, J. and Zorzini, M. (2015), “Supply chain
resilience: Definition, review and theoretical foundations for further study”,
International Journal of Production Research, Taylor and Francis Ltd., 17 September.
Voss, C., Tsikriktsis, N. and Frohlich, M. (2002), “Case research in operations management”,
International Journal of Operations and Production Management, MCB UP Ltd, Vol.
22 No. 2, pp. 195–219.
Wiedenmann, M. and Größler, A. (2020), “Supply risk identification in manufacturing supply
networks”, International Journal of Logistics Management, Emerald Group Holdings
Ltd., available at:https://doi.org/10.1108/IJLM-02-2020-0081.
Yin, R.K. (1981), “The Case Study as a Serious Research Strategy”, Knowledge, Sage
PublicationsSage CA: Thousand Oaks, CA, Vol. 3 No. 1, pp. 97–114.
Zhang, Z. (Justin), 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, Emerald Publishing
Limited, Vol. ahead-of-print No. ahead-of-print, available
at:https://doi.org/10.1108/IJLM-11-2020-0452.

