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Abstract

Purpose: The Covid-19 pandemic disrupted the lives of people and organizations, including supply
chains (SC). Therefore, this study aims to explore concepts, methods, and tools for managing SC
during the Covid-19 pandemic.

Methodology: The main research methods were systematic and grey literature reviews, supported
by 5W2H and 20/80 methods.

Findings: Three research gaps were identified, supported by concepts, methods, and tools for
managing SC during the Covid-19 pandemic with other related findings.

Limitations: Short research horizon because the Covid-19 pandemic started two years ago, which
precluded us from performing full results verification.

Implications: This study updates and enriches supply chain management theories, especially
regarding resiliency, disruption, and risk SC management. One of the fifteen research criteria was
related to applied concepts, methods, and tools, which thus can be used by SC managers to imple-
ment them into practice.

Originality/Value: Compared to the literature review, a systematic literature review is performed
according to a structured procedure. This comprehensive study will enable researchers/managers
to understand the problem and prepare measures against the pandemic in SC.
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Introduction

The outbreak of the Covid-19 pandemic in 2019 has changed the world economy. This
pandemic is primarily a humanitarian crisis, but it also entails significant economic
consequences, including the likelihood of a global economic crisis (Demirbas et al.,
2020). Published global economics scenarios estimate total GDP loss (in billions of dollars)
for 24 industrialized countries in terms of the total cost of the Covid-19 pandemic
from a minimum of $283 billion to a large cost of $9.2 trillion (McKibbin and Fernando,
2020). The pandemic affects the economy in two areas: demand and supply. In the
former, the best example is the changes in demand for crude oil (e.g. less demand for
transport) and oil prices. However, the pandemic’s impact on the supply side of the
economy is more important, as it causes product shortages in many industries, includ-
ing medical, pharmaceutical, food, automotive, and electronic (Bhaskar et al., 2020;
Chiffoleau and Dourian, 2020).

Numerous initiatives have been launched to meet the urgent needs and adapt to the
pandemic conditions, both at government and industry levels. At the level of govern-
ment or even international agreements, vaccine availability programs were launched.
At the industry level, manufacturers accelerated the production process to meet the
demand. Many of them changed their production profile to combat the impact of the
pandemic (Bhaskar et al., 2020). Despite the current initiatives and various efforts to
mitigate the risks caused by the pandemic, much depends on the coordination, inte-
gration, and efficient management in SC (Fonseca and Azevedo, 2020; Francis, 2020).
Proper SC operation in the conditions of a pandemic can significantly minimize its
economic and even social effects.

Due to the importance of the pandemic, the phenomenon has become the subject of much
research in the fields of medical, social, technical, and natural sciences (Almeida, 2021).
Although each of them can be directly or indirectly referenced to supply chains due
to their critical role in supply, production, distribution, and utilization, publications
analyzing the impact of the Covid-19 pandemic on SC and methods of SC management
during a pandemic deserve attention (Adobor, 2020; Agarwal et al., 2020; Cetindas and
Oztiirk, 2020; Kumar and Mishra, 2020; Chowdhury et al.,, 2020). The last systematic
literature review on supply chains in the Covid-19 pandemic situation known to us
is the publication by Chowdhury et al. (2021), albeit its research horizon ends in 2020.

Therefore, in response to the recommendations of many authors regarding the need
for further research, this study explores concepts, methods, and tools for managing SC
during the Covid-19 pandemic with other related issues, and the article presents the
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study results in a systematized and structured form. Therefore, the method of systematic
literature review (SLR) is applied following other studies of this type. Nevertheless,
this study’s novelty in comparison to other studies is the adoption of 15 criteria of
literature assessment based on the 5W2H method for the detailed final analysis of 196
articles, whose results are not treated equally but in accordance with the 20/80 method:
group “A” of the most important results is selected from them, which constitutes only
about 20% of all articles, but they represent about 80% of the results obtained under
each of the 15 assessment criteria, additionally verified by results of grey literature
research. The findings are cross-sectional and systemic, so we may propose recommen-
dations for SC management. Therefore, the added value of this publication is a compre-
hensive picture of possible solutions for managing SC during and after the Covid-19
pandemic (detailed in Appendices 1 and 2).

The structure of the article is as follows. The theoretical part introduces the problem
and explains its importance, thus constituting a theoretical basis, providing research
context, identifying problem areas, and contributing to the state of the art. The metho-
dological part describes the method of systematic literature review by detailing the
stages of the research procedure, along with the methods and tools used at each of
the stages. Next, the findings section presents the outcomes obtained from the SLR,
especially those that may serve as specific concepts, methods, and tools for managing
supply chains during and after the pandemic. Then, the discussion section includes
opinions and critical comments on the findings. Finally, the conclusions section
summarizes the main results of the study, presents its limitations, and recommends
future research.

Theoretical Background

The scientific discipline that forms the basis for the planned SLR is supply chain
management (SCM). Multiple definitions of the SCM and related terms can be found
in the literature, as it is described as, for instance:

m the act consisting in delivering goods with related information on the route
from the place of shipment to the place of destination in accordance with the
terms of delivery (Christopher, 2016);

® the activities involved in the production of goods or providing services, from
raw materials to delivery to the consumer, aimed at making the entire process
effective in terms of costs, using resources, while meeting the requirements
of those involved (Golwelkar, 2020);
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®  a series of procurement and supplies management activities coordinated by
an organization (Fonseca and Azevedo, 2020);

= an umbrella construct incorporating supplier and sourcing in a network, as well
as managing demand, value chain, and entire logistics (Croom et al., 2000).

Considering the above definitions, this study understood supply chain management
(SCM) as a system of stakeholders involved in moving resources from their points of
acquisition to their destinations in accordance with the agreed terms of delivery.

The structure of the research areas covered by the concept of SCM was multifaceted
and most frequently divided by supply chain management activities. According to the
Global Supply Chain Forum, the core of SCM is made by the eight key processes
(Cooper et al., 1997):

managing relations with customers,
managing customer service,

managing demand,

order fulfillment,

managing manufacturing flows,
procurement,

developing and commercializing the product,
managing returns.

The wide range of issues covered by the above SCM concepts has allowed the develop-
ment of more specific research directions: Supply Chain Risk Management (SCRM;
Manuj and Mentzer, 2008), Agile Supply Chain (ASC; Christopher, 2000), Sustainable
Supply Chain (SSC; Seuring and Miiller, 2008), and Resilient Supply Chain (RSP;
Christopher and Peck, 2004). All the mentioned SCM research directions aim at answer-
ing the fundamental question: How can supply chains function effectively under
changing environments and the occurrence of various events, disruptions, and threats,
including events such as terrorist attacks, wars, or pandemics (Ishida, 2020)?

The above concepts scrutinize the issues of managing SC during a pandemic by:

® the identification of disruptions and risks of threats in the SC environment
that have or may have an impact on SC (Veselovskd, 2020),
risk management in supply chains (Althaf and Babbitt, 2020),
agile supply chains (Chen et al., 2020),
value creation in the supply chain (Dilyard et al., 2020),
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®  sustainable supply chains (Seuring, 2013),
®  creating supply chain resilience (Adobor, 2020).

Although the above concepts do include a lot of propositions for managing supply
chains to stay resilient, agile, or sustainable under unfavored conditions — including the
Covid-19 pandemic - they also call for further study of this area due to the domination
of disruptive conditions in the economy. Therefore, we are motivated to follow these calls
with the aim to update and enrich the SCM theory related to the Covid-19 pandemic.

Methods and Materials

The SLR should follow a robust, well-defined research framework that allows for repeti-
tion in the future (Piper, 2013). The review must include not only articles but also books,
reports, and other materials relevant to the studied topic. In this article, the review
will have more than one outcome (a three-in-one review), as it will simultaneously be
(a) an evaluative review, (b) a syncretizing review, and (c) a gap review. Thus, we needed
to first the state of the art should be assessed first to discover the literature gaps that
require a transparent methodological approach (including stratified selection).

The research framework presented in Figure 1 resulted from merging a PRISMA dia-
gram (2020) with the approach of Denyer and Tranfield (2009). The PRISMA diagram
was modified in the last stage of preparing final results through grey literature analysis
to validate the SLR results or supplement them and by the 5H2W method for the selec-
tion of 15 review criteria, supported by 20/80 method to identify class A of the most
important findings. In all stages, we used MS Excel and Mendeley Desktop software.

Because the pre-search stage was already performed, the next one began by searching
the literature. The following keywords and conditions to search literature databases
were used:

= “supply chain management” or “scm” or “managing supply chain” in the
abstract;

m “Covid-19” or “coronavirus” or “2019-ncov” or “sars-cov-2” or “cov-19” or “pan-
demic” in the abstract;

®  published from 2020 to 2022 (including possible volumes and issues approved
for 2022 but not officially published);
accepting “in press” articles and articles;
English-language sources;
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Figure 1. Systematic literature search and review procedure
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= only full-text records (with access to engines subscribed by the academic
institution);
= PDF files only.

First, the Central European Management Journal database was explored, which revealed
two articles on Covid-19 but with no relation to supply and four articles on supply but
unrelated to this pandemic. The same search was done on nine academic search engines:
DOAJ, EBSCOhost, Emerald, Google Scholar, JSTOR, ScienceDirect, Scopus, Springer,
Taylor and Francis. A total of 357 articles were found after the review. After removing
duplicates, the remaining 344 articles (titles and abstracts) were checked for their
coherence with the topic of the research. After excluding 36 articles, 308 articles were
identified for the next round of research, namely text analysis.

After text analysis and consultations between research members, 196 articles were
qualified for the main study. The reasons for excluding individual articles were most
often that SCM was only briefly mentioned or was only one of the aspects of the impact
of the pandemic, and it was not more extensively described further in the article, namely
only in the abstract and the introduction in a few sentences. However, the literature
review did not omit articles that dealt with SCM directly but presented them as one
part constituting at least one subsection.

A crucial part of the research framework was to identify and select the criteria for
literature analysis. In articles using the SLR method, the identification and selection
of criteria for evaluating the researched object usually happens based on the subjective
researcher’s judgment. To minimize this unwelcome bias effect and increase the
objectivity of the assessment — also to avoid omitting significant results — we imple-
mented the 5W2H approach. The 5W2H method is widely used in economics and
management (Bies, 2019; Siwiec and Pacana, 2020). According to the literature above,
this questioning technique contains the following elements:

What is the problem?

Why did this problem occur?

Where did the problem occur?

When did the problem occur?

How did the problem occur?

How important is it and what is the scope of the problem?

This study applied the above questions to identify 15 research criteria for the purpose
of SLR in the form presented in Table 1.
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Table 1. The application of the 5W2H approach to identify 15 research criteria for SLR

5W2H
element

WHAT

WHEN

WHERE

WHY

WHO

HOW
IMPORTANT,
HOW MUCH

HOW

Question

What problem or area should be analyzed?

What SC area is critical to be addressed by strategies and concepts
within the pandemic? In what part of SC did the problem occur?

What commodity or resource is the main focus in the analyzed
supply chain?

What strategies and concepts should be implemented?

When the new concepts/methods/tools should be implemented
(e.g. according to phases of the pandemic, but also weak signals
of other disruptions)

Where (in the geographical sense) was the problem observed?

Where did the outcomes of the pandemic occur and if they need
to be addressed in future actions?

In what part of the supply chain should they be implemented?
In what sector should they be implemented?

Why is there a need to identify the methods and tools for
managing supply chains during a pandemic?
Why were the methods and tools necessary to be applied?

Who should implement new actions within logistics strategies and
concepts to minimize the impact of the pandemic on supply chains?
Who will benefit from the implemented solutions, concepts,

or tools?

What will the financial and non-financial impact
of implementing the concept in logistics be on SC?

What will the financial and non-financial impact
of implementing the concept be for the further environment?

How were the impacts of the pandemic identified?

How were the impacts of the pandemic measured?
How were the effects of SC concepts measured/validated/
diagnosed?

In what way, according to what plan should they
be implemented?

15 Criteria

Main research
problem/topic/aim

SC process/area

Flow object

Theoretical concepts,
methods, and tools

Conditions

of implementation
of concepts/
methods/tools

Country
Industry

Application area
(also sector)

Disruption factors

Beneficiaries/
Receivers

Theoretical or applied
concepts in SC

Theoretical or applied
concepts in SC
environment

Main research
method

Data analysis
method

Applied concepts,
methods, and tools
in practice

Source: own elaboration based on Bies (2019), Pinheiro et a/. (2016), Siwiec and Pacana (2020).
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These 15 criteria were used to examine in detail each of the 196 articles, starting from
the main research problem and ending with concepts, methods, and tools applied in
practice.

The 5W2H method is supplemented by the operational spreadsheet using 20/80 analysis
(Nie, 2011). For every criterion of 15 criteria, the occurrence of identified keywords was
counted, which enabled us in turn to identify the most important group of keywords
in the analyzed literature, namely class A (Kheybari et al., 2019). We had to calculate
the cumulated number of keywords in the sum of all keywords in relation to the cumu-
lated frequency of keyword occurrences in all the analyzed articles. One keyword
could occur in multiple articles, and one article could be assigned to more than one
keyword (n:n relation), which meant the total number of keywords could be higher than
the number of articles. All the results are presented in the next section and detailed
in Appendices 1 and 2.

The systematic literature review was supplemented by grey literature sources in order
to strengthen, confirm, and verify the SLR findings (Paez, 2017). The sources were
obtained from well-known and reliable business data search engines: Statista and
EMIS. The search logic was more straightforward than in SLR: exact keywords were
used but as single words in the search process or in many combinations. Then, all the
results were refined to 22 sources included in the final content review.

Findings
Systematic Literature Review Results

While browsing full texts by keywords we reviewed 308 articles, of which 112 we deemed
unfit for the requirements specified for this study. The excluded articles were mainly
related to personal protection equipment (PPE) and production technology, rather than
supply chain operations and management. As the 196 articles analyzed were incom-
plete, not every one of them could have values assigned to all 15 criteria (see Figure 2
and Table 1). Nevertheless, for all the 196 (100%) analyzed articles, we could identify
the main research problem, the SC process described, and the leading research method.
For more than 90% of the articles, we were able to extract the disruptive factor, the
proposed theoretical concepts with their effects, and the main beneficiaries (see Appen-
dices 1 and 2 for more details). However, for the three criteria, only a 20% share was
recorded, thus discovering three main research/literature gaps that should be covered
by this or further research (Figure 2). One of them was a methodological gap related to
a weakness of data analysis methods, and two of them were explicitly connected with
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supply chains: (a) concepts, methods, and tools applied to manage supply chains during
the Covid-19 pandemic; (b) application conditions for the conceptions, methods, and
tools. This meant that study results and literature contents on how SC are managed
during a pandemic in these three aspects are neglected, thus requiring further research.

Figure 2. Share of 15 criteria identified in the analyzed literature
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Source: own elaboration.

Figure 2 contains only general data. For example, 100% of the articles showed informa-
tion about research problems, but it was unclear what kind of problems they are. With
that in mind, an in-depth analysis of articles according to the 15 criteria was performed
to identify what problems, industries, disruption factors, conceptions, methods, tools,
and conditions were included in the analyzed articles, together with their frequency
of occurrence.

The first criterion was the main research problem addressed in each article. In the
analysis, 345 different problems were identified (generally named as keywords). The
20/80 method allowed for specifying a group of 78 keywords representing 23% of the
sum of all 345 keywords (having three occurrences or more, see Appendix 2). This
23% quantitative cumulant corresponds to as much as 73% of the frequency cumulant
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of all the 1254 keywords (see Appendix 2). For example, the keyword “chain” occurred
121 times, “supply” — 117 times, and Covid-19 — 90 times. This meant that the problem
of the impact of the Covid-19 pandemic on SCM was very well represented at the full-
text analysis stage.

Although supply chains are most often global, some exist and operate locally (e.g. in
the food industry). Therefore, we should scrutinize the structure of the countries
(second criterion) whose situation was described. As many as 252 research indications
for 70 countries were identified as some of the articles did not indicate any country,
and some of them focused on several countries. The highest percentage was found for
the USA: 13.10% of all the 252 identified cases. A similar share (10.32%) was recorded
for China and the global economy in general. Many studies focused on Southeast Asia,
not only China but also India (7.94%), Bangladesh, and Indonesia (3.17%). Relatively few
studies were devoted to European countries — six articles, each analyzing the situation
in Italy and Germany — which is in fact a research gap that should be filled by future
research. Although many supply chains contained elements located in Asia, the highly
developed countries were the main consumers of final goods, and they suffered the
most from the shortages in the supply of products in individual sectors. Thus, another
research gap emerged at this analysis stage: the lack of studies for some geographical
areas, particularly Europe and Australia.

The 20/80 analysis supported the identification of the industries that had to respond
first to disruptions (third criterion). The top industry was obviously healthcare (16.5%
of all 206 industries listed), and the food sector (13.11%), but they were mostly described
for Asian countries or the USA. As with the other criteria, there was a significant num-
ber of publications on the overall effects on the world economy in this regard (12.14%,
“all industries”). Other sectors flagged as occurring more frequently in the analysis
included medicine (approx. 7.3%), agriculture (approx. 6.8%), logistics (3.9%), transport
(3.4%), automotive (2.4%), e-commerce (2%), manufacturing (2%), and retail (2%). In
some, the pandemic engendered positive changes (e.g. transport, e-commerce, medical,
and pharmaceutical sectors), while in others, it brought negative changes (especially
production and retail). The effects of the pandemic on the flow of resources in supply
chains first appeared in the industries supplying essential products, therefore they
were described in the literature promptly. The remaining ones concerned the impacts
resulting from changes in consumer behavior (e.g. in online shopping). At this stage
of the analysis, a research gap emerged in the absence of studies on the response of
some industries to the pandemic (e.g. petrochemicals, tourism, hospitality, construction,
and luxury goods).

DOI: 10.7206/cemj.2658-0845.91 Vol. 30, No. 4/2022



Managing Supply Chains During the Covid-19 Pandemic CEMJ 101

The SC or logistics processes and areas described in the analyzed literature (fourth
criterion) were mainly related to SCM: over 62.4% of all areas mentioned 226 times in
the analyzed articles. Importantly and in line with the current development of logis-
tics, information logistics was the critical factor (3.98%) and so were stockpiling (3.98%)
as well as transportation (3.98%) and distribution (3.54%). Manufacturing was analyzed
in seven articles, so 3.1% of the total. Therefore, the main SC areas that emerged as the
most vulnerable to disruption were listed as areas worth changing or considering in
the design of new SCM strategies (Mchopa et al., 2020; Stentoft and Mikkelsen, 2020;
Zhu et al., 2020).

All the analyzed literature items were based on some research method or methods
(fifth criterion). Reviews of literature and other sources were overwhelmingly dominant
(50% of all the identified methods including literature review in 31.78%), review of
other sources (11.02%), systematic literature review (3.39%), report analysis (2.54%),
content analysis (0.85%), and grey literature review (0.42%). They were prepared since
no empirical data were observed in the first wave of the pandemic and only some frag-
mented information made it possible to initially assess the scope of changes in supply
chain management made ad hoc. Gathering those dispersed data could allow us to catch
the fresh effect of supply chain changes because of the pandemic (Friday et al., 2021).
Nevertheless, experiences from previous pandemics (non-Covid-19) were assessed as
improper since the characteristics, duration, geographical coverage, and scope of changes
significantly differed between the Covid-19 pandemic and previous ones (Farooq et al.,
2021; Kumar et al., 2020). Then, the previous methods could not be proper for recom-
mending the SCM during the Covid-19 pandemic (Bolislis et al., 2020; Marzanto-
wicz et al., 2020). Therefore, case studies were the prevalent approaches for obtaining
new data about the pandemic and SCM (30 articles, 12.71% of all used methods) and
catching the specifics of SCM changes (Chowdhury et al., 2020; Gereffi, 2020; Hand-
field et al., 2020).

Although data analysis methods (sixth criterion) were not widely observed in the ana-
lyzed literature, the most popular methods for examining the impacts of the pandemic
in SCM were multiple linear regression analysis (MLRA; 10.87%), structural equation
modeling (SEM; 10.87%), factor analysis (6.53%), followed by anyLogistix simulation
software, cluster analysis, decision-making trial and evaluation laboratory (DEMATEL),
and principal component analysis (PCA), which accounted for 4.35% each.

Interestingly, the number of flow objects (seventh criterion) identified by text analysis
was twice more than the number of 196 articles analyzed. The flow object or objects
were usually strongly related to the sector identified by the third criterion. In this
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category, numerous studies were observed that did not focus on specific objects (“all
products” with 40 observations, 20.62%). As mentioned above, adequate to the sectors
considered in the analyzed literature, of prime interest were food (also meat, a total
of 17.1%) and healthcare-related goods (a total of 17.6%) including PPE (6.7%) and
vaccines (2.6%; McKenzie, 2020). Thus, the previously mentioned flow objects could be
categorized as basic necessities in times of disruption, as they were needed for com-
bating the symptoms of the crisis caused by this event (Li and Chiu, 2020; Paul and
Chowdhury, 2020; Bhardwaj et al., 2021; Ma et al., 2020).

The reviewed articles usually mentioned the Covid-19 pandemic as the most important
disruption factor (eighth criterion), which was obvious and resulted from the literature
search process. However, the analyzed articles did not describe the specific disruptions
resulting from the pandemic but rather the overall impact. The direct impacts men-
tioned in the analyzed literature were supply shocks (1.6%), demand shocks (3.13%),
stock shortages (1.6%), lockdown (1.6%), and other crises (1.17%). Of all disruption
factors, 0.78% of occurrences were identified as the lack of resilience or recovery plans
in the supply chain. The remaining mentions identified in the review were different
kinds of disruptions (very fragmented) taming the flows in supply chains. According
to Gupta (2020), the lack of defining the exact disruption makes it difficult to tackle
its effects on SCM and find the right solutions to reduce its negative effects on all SC
stakeholders. There is also a need for adjusting the solution to the disruption and
create the proper scenarios to be prepared for many possible situations (Farias et al.,
2020; Perdana et al., 2020; Sinha et al., 2020; Wang et al., 2020; Zhu and Krikke, 2020).

A critical issue and outcome from the systematic literature review was the group of
theoretical concepts, methods, and tools (ninth criterion) recommended for implemen-
tation in supply chains in case of events and disruptions caused by Covid-19 and the
like. It was one of the broadest criteria in the entire analysis (a total of 231 different
propositions). In this broad group, 56 were identified as significant (indicated twice
or more) as a result of the 20/80 analysis. The most popular concepts that were prominent
in the review and addressed the disruptions were resilient supply chains (4.83% of
all indications of any keyword), risk management (3.86%), blockchain (2.66%), IoT (Inter-
net of Things) and increasing inventories (each 2.42%, see Figure 3). As the first two of
them were relatively well known, the concepts referring to blockchain and IoT emerged
as quite new, so there is no wonder that 60% of organizations plan to invest in SC
digitization, usually, in the form of automation, robotics, artificial intelligence, aug-
mented reality, and cybersecurity. The other concepts categorized as necessary to
implement in the supply chains during the pandemic were mainly related to increas-
ing supply chain resilience and agility, flexibility, and quick response to a disruptive
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factor. Therefore, supply sources should be diversified, and SC should be shortened,
integrated, digitized, and stabilized. Furthermore, information should be shared with
SC members, staff should be trained to solve complex problems, and innovative tech-
nologies implemented as soon as possible, including e-platforms, cloud computing,
real-time data monitoring, and robotics. Business analytics (e.g. predictive models,
business intelligence, and artificial intelligence) should be robust and reliable. Signi-
ficant importance should be assigned to publications indicating the vital role of the
IoT concept in combating the effects of the Covid-19 pandemic. Selected articles focused
on the role of industry 4.0 in that process. The strategies for production could be
changed towards reshoring, collaboration, additive manufacturing, and core technolo-
gies like 3D printing. It is essential to keep the SC efficient when preparing contingency
or business continuity plans, anticipating different unexpected changes or types of
events and scenarios for dealing with obstacles in SC operations and returning to stabi-
lity before the event. All the concepts, methods, and tools were described in more
detail in Appendices 1 and 2.

Figure 3. The map of keywords for the nineth criterion “theoretical concepts, methods,
and tools proposed to manage SC during Covid-19”
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As mentioned above, only about 20% of the analyzed articles were based on primary
data. Some conceptions, methods, and tools were applied in practice (tenth criterion),
but it was only 23 concepts mentioned 32 times. In the 20/80 analysis, only methods
mentioned two or more times were indicated as significant — adapting SC to restrictions
(e.g. social distancing), logistics rerouting, exchanging information, 10T, reshoring
and stockpiling, and accounting — which stood for a total of 46.88% of all the applied
methods. Nevertheless, there appeared a substantial gap in primary data analysis.

The sectors in which the concepts were applied (eleventh criterion) corresponded
closely to the industries listed previously in the third criterion. Those were mainly
sectors involved in supplying companies and residents with the materials and products,
which were basic necessities in times of the Covid-19 pandemic, mostly food (7.33%)
and medical or healthcare products industries (18.84%); response to these disruptions had
to be quick. Therefore, the application areas addressed by theoretical or applied concepts,
methods, and tools previously mentioned fall mainly into the food, medical, and SC
management sectors (23.04%). In the first one, the food industry and agriculture (some-
times combined as agri-food industry) accounted to 14.1% share. In the second, the main
area was healthcare (12.04%). The third one can be divided into two subcategories:

m  general supply chain management: SCM, global supply chains, logistics, SC in
various industries, manufacturing (planning and execution), SC risk manage-
ment, and transportation;

= sector-specific supply chain management: food SC, healthcare SC, humani-
tarian SC, and pharmaceutical SC.

Considering all the abovementioned findings, the question arose: Who benefits from
implementing SCM concepts, methods, and tools during the Covid-19 pandemic
(twelfth criterion)? There were 49 different recipients of the benefits mentioned 208
times in total. The most significant groups in this regard are stakeholders (28.85%) or
decision-makers (SC managers 12.02%), while governments together with policymakers
constitute 9.62%. The remaining beneficiaries are members of SC, such as producers
(11.54%), suppliers, (5.77%), retailers (4.33%), distributors (2.4%), and very surprising
—only 1.92% of the total occurrences mentioned logistics operators. Interestingly, there
were very few mentions of healthcare-related or pharmaceutical-related SC as the
recipients of solutions, which were the most frequently cited industries affected by
the Covid-19 pandemic.

The next very important outcome of the systematic literature review was the identifi-
cation of the results in the abovementioned theoretical or applied conceptions, methods,
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and tools of managing SC during the Covid-19 pandemic (thirteenth criterion). The results
showed (see Appendix 2) that one solution dominates the findings, namely the achieve-
ment of a higher level of SC resilience. It was mentioned in 34 articles as the most
suitable concept for pandemic SCM (17.8%). The other concepts qualified in the analysis
as the most significant were the ability to mitigate risk (5.76%) and severity of the dis-
ruption, lowering costs, increasing security, efficiency, and reliability of SC, as well
as traceability, visibility, and product availability (2-3%). Besides, on the operational
level, decision-makers were to implement solutions for enhancing the service offer and
make decisions to relocate facilities and reduce lead times. Among the less significant
outcomes of the review, the higher level of agility, stability, flexibility, and competi-
tiveness of SC were cited as results of managing SC during the Covid-19 pandemic as
well as early intervention (connected to the ability to identify weak signals).

Implementing the supply chain management concepts mentioned before should also
cause positive results in SC environment (fourteenth criterion), especially in the area of:

politics: better decisions of policymakers (7.35%);
healthcare: healthcare sovereignty, increasing healthcare capacity and protec-
tion of lives (7.35%);

= business: business recovery, better business position, better economic forecast-
ing, business sustainability, faster time-to-market (5.88%);

= otherissues: food safety and security as well as food importance awareness, survi-
vability after the pandemic, better services for society, and social sustainability.

To implement the concepts in SC, some conditions were needed to increase the chances
for implementation success (fifteenth criterion). Those presented in the literature can
be divided into internal and external determinants for SC. The internal ones identified
in the analysis were the cooperation of SC stakeholders, sharing information, digitiza-
tion, and monitoring, which together with one external one — namely smart public policy
— stood for the five main determinants (22.73% in total) of the successful SC manage-
ment during Covid-19. Although they were only five of the all twenty-two conditions
identified in the literature, they were mentioned most often, reaching the frequency
about 57% of all occurrences (see Appendix 2).

Verification of SLR Research Findings: Grey Literature Review Results

Research done by Fortune 1000 confirms the SLR data reporting that China was the
country with the highest level of supply chain risk exposure as well as the country
that was most affected by supply disruptions, followed by Thailand, Hong Kong, and
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Singapore (Grubel-Lloyd Index). At the beginning of 2020, at least 51,000 companies
around the world had a minimum of one direct or Tier-1 supplier in the impacted region,
and over 5 million companies — a minimum one Tier-2 supplier (Business impact of
the coronavirus, 2020; Global trade impact of the coronavirus (Covid-19) epidemic, 2020).
Not only suppliers suffered from overstocking during the pandemic. On the opposite
side of the chain, retailers struggled with demand shocks during the lockdown. In
2020, almost two-thirds of retailers calibrated their supply chain to the development
of e-commerce, 28% experienced shortages and out-of-stocks, 28% had to find other
supply sources than current ones, and 56% had to renegotiate contracts (Supply chain
changes faced by retailers due to the Covid-19 pandemic worldwide in 2020, 2020).

The impact of Covid-19 on supply chain operations and strategies was indisputable,
because it was confirmed by 42.1% of the respondents (n=300) in 2020 (Will you change
your shipping and supply chain strategies because of your experience with the coro-
navirus pandemic?, 2021). This impact was multidimensional, but 32% of business
leaders stated that demand volatility is the most significant condition in this field,
which confirms the SLR finding about different kinds of shocks experienced by SC
during the pandemic. The other significant causes of SC vulnerability were mainly
related to supply: single sourcing (28%) and just-in-time (27%) do not seem to be good
solutions in the time of disruptions (Which conditions make businesses most vulner-
able to value chain disruptions, including Covid-19?, 2020). Those results supplement
the SLR findings, which were not detailed in the specific supply changes area due to
SC redesign. What is more, approx. 42% of the respondents declared that they consi-
dered changing SC strategies after the end of the pandemic (Will you change your
shipping and supply chain strategies because of your experience with the coronavirus
pandemic?, 2021). 55% of the respondents (users of logistics and freight transport
services) in another study said that they prepared a risk management plan to avoid or
minimize the adverse effects of a pandemic outbreak (Do you have any risk manage-
ment plan to handle the coronavirus outbreak? 2020). This confirms that some theore-
tical strategies identified in the SLR could be used for empirical verification by imple-
mentation in practice.

As outlined above, the observed concentration of risk was not only geographic but
also sectoral and depended on the place in SC (the classical, well-known, and expected
bullwhip effect appeared). The only universal solution was to create a business conti-
nuity plan (Goenka and Shetty, 2020). A comprehensive analysis in this regard was
made by Gaul and Kumar (2020).
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The grey literature analysis confirmed the SLR results about sectoral disruption effects.
Next to healthcare, the food industry experienced the most significant obstacles, espe-
cially in cold chain area, also because of the short time in the dates of consumption
of vegetables, fruit, dairy products, or meat (Top three challenges faced by cold chain
businesses as a result of Covid-19 in 2020, by business type, 2020). For food production,
the most significant changes were managing the fear of contracting Covid-19 (40.5%)
and supply chain disruptions (56.5%).

Even 68% of all organizations believe that the pandemic forced or encouraged them
to change their business models and strategies. One main finding appears from the
previous content: resilience and risk management are the main elements of SCM in
the Covid-19 crisis. The course of global supply chain shocks (demand shocks, supply
shocks, and capacity shocks) suggested that one consequence of this pandemic could
be an acceleration in offshoring, reshoring or nearshoring, especially in some indu-
stries that were highly disrupted by the pandemic like international trade and shipping
(The effects of Covid-19 on trade and global supply chains, 2020).

How did the supply chains adapt to the changes? Almost 50% of the surveyed respond-
ents from various sectors admitted that their contingency plans were sufficient to address
the challenges that arose during the pandemic (Was your plan sufficient to cover the
supply chain issues that arose from Covid-19?, 2020). However, 37% stated that they
experienced partial SC shutdown and significant delays, while 36% said that those
delays were incidental and lasted a few days. Finally, 8% had to deal with a complete
shutdown of SC (How adaptable have your shipping and supply chain been during the
outbreak?, 2020). Thus, the only solution to survive the pandemic and the post-pandemic
time was to create strategies or plans to mitigate risks and enable recovery. Only 6.3%
of SC members will not change anything in their SC operations (see Figure 4).

These propositions depended on the sector and products themselves. When a product
portfolio was complex (Alicke et al., 2020), there was a possible shift towards out-
sourcing and building complex global production networks with localized supply
chains. Nevertheless, supplier diversification and supplier risk management strategies
occurred in all SC cases (Kaufmann et al., 2021). Those findings agreed with the SLR
results, especially when referring to risk mitigation. Resilience and risk management
were the two concepts mentioned in the SLR most often. Nearly 62% of surveyed
supply chain members stated that pandemic-related crisis highlighted resilience as a key
priority after the pandemic. Resilience should be built in seven areas: contingency
planning, location, diversification, sustainability, agility, end-to-end transparency,
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and visibility. Only 4% of the 1000 surveyed organizations declared their potential
in all those areas. The most significant problems in building resiliency were observed
in visibility and end-to-end SC monitoring (Fast forward..., 2020; Vita et al., 2020).

Figure 4. Proposed concepts, methods, and tools for Covid-19 post-pandemic time

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%

Adoption of operational technology (e.g. visibility,

TMS, inventory management systems) 15.9%

Shift business model to more digital/direct sales 5%

Increase transportation partners

Dual/Multi-shoring

Integration of other/advanced technology (e.g. Al,
Blockchain, IoT)

Near-shoring

Increase volume of inventory

No changes will be made

Shrink operations/geographic footprint of inventory
Reduce inventory holdings

Re-shoring production in headquarters country

Note: the survey was worldwide from September to December 2020 with 1206 respondents who were SC industry
professionals.

Source: Which of the following are you likely to implement in order to create more resilience within your supply chains?,
2020.

According to Kilpatrick and Barter, (2020), a new supply chain model - resistant to
disruption and providing resilience — should be the digital supply network (instead
of traditional SC). In 2020, the pandemic was the biggest complication and barrier for
SC in building resilience (56%), followed by budget limitations (36%), the market
(32%), and legal regulations (30%). In March 2020, scholars recommended building
a resilient supply chain by (Bohn, 2020; Building a More Resilient ICT Supply Chain,
2020; Dohrmann et al., 2020):

proactive risk classification,

mapping the supply chain in detail,

broadening the supplier network and local and regional footprint,
enhanced business analytics,
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= planning buffers in the inventory,
= planning alternatives in logistics and transportation (scenario planning).

The alternative for delivering added value to the SCM-related areas in building resilience
is providing a new service, risk-management-as-a-service (Bohn, 2020). This viewpoint
was interesting and supplements the SLR results by indicating new directions for the
development of SC services because it was not addressed in the analyzed literature.

On the other hand, business reports presented the shortcomings of implementing resi-
lience in supply chains. In a survey by Capgemini (Fast forward..., 2020), 69% of supply
chain members experienced barriers in supply planning (e.g. because of lack of adequate
information or delays in receiving it) and demand planning as it was changing very
fast. Delayed shipments and parts shortages were experienced by almost three-fourths
of respondents. Rapid scaling of production and its reconfiguration was a problem for
almost 70% of companies, and the same was true for finished product inventory balan-
ces in the distribution channel. The rapid transition to online sales channels was a prob-
lem for 71% of the respondents. End-to-end monitoring of the processes carried out in
the chain, for the reasons mentioned, was very difficult and even impossible for 72%
of companies (Fast forward..., 2020). Thus, a crucial component of the new SC strategies
is location. The above report states that 83% of organizations consider enabling their
structures to flexibly switch between make-or-buy through subcontracting.

One of the concepts in the SLR for managing the effects of the Covid-19 crisis in SC
was to abandon just-in-time deliveries. Before Covid-19 (December 2019), 39% of respon-
dents stated that they would be using this approach, whereas in March 2020 it was only
29% (Fast forward..., 2020). The previous findings also confirm that most of the surveyed
organizations plan to widen the current data sharing in the SC (McKenzie, 2020). The
Covid-19 pandemic accelerated the decisions to invest in technology and digitization
(see Figure 5), with 60% of organizations planning to invest in digitization, usually
automation, robotics, IoT, artificial intelligence, augmented reality, and cybersecurity.

The SLR did not properly address the use of a control tower since this solution was
mentioned only in very few articles. Using the control tower in the supply chain is highly
recommended, as is having crisis teams. The suppliers were identified as the most
critical part of the supply chains that should be monitored and managed. The situation
of SC should be monitored and recovery plans should be made separately for different
regions in the same company (scenario-based modeling). Other solutions in this regard
can be supply chain mapping, understanding of “black swan” events, and their effects
(Aylor et al., 2020; Covid-19 Supply Chain System, 2020). Only about 57% of organi-
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zations had their control tower (20% planned to invest in one), and only 27% had
a control tower enabling end-to-end SC monitoring (Fast forward..., 2020).

Figure 5. Adoption plans for managing SC during the Covid-19 pandemic in the area

of digitization
0% 10% 20% 30% 40% 50% 60% 70%
Automation *47% 58%
Robotics Aﬁ% 49%
loT/Sensors *41% 48%
Al/ML Aﬂ% 47%
Augmented reality #34% 46%
Cybersecurity SO0 46%
Track and trace technologies (e.g. blockchain, RFID) LT 45%
Cloud computing ﬁg:ﬁ
Smart mobility (e.g. AGVs, drones) Aﬂ% 42%
Virtual reality 17‘2‘1%
Control tower #31% 38%
Digital twin D% 35%
3D printing/additive manufacturing 333%20
\
M Current adoption Accelerated investments

Source: Fast forward. Rethinking supply chain resilience for a post-Covid-19 world, 2020.

Allow us to present some final results to sum up all the findings from both SLR and
grey literature. The SLR results provided a great amount of information that generally
outlined the problems of managing SC affected by the Covid-19 pandemic and ways
of solving their issues (theoretical and practically implemented). The grey literature
analysis enriched earlier results by providing information on the opinions and actions
of decision-makers and managers in supply chains during the pandemic period. Gene-
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rally, the economic slowdown, together with the lockdown, changed the spending
habits of end-users and the general situation in many sectors. In terms of restructur-
ing SC into pandemic-resilient SC, they should be transparent (end-to-end visibility),
flexible (in terms of transactions between SC members), and focused on the elimina-
tion of bottlenecks (through the quick change of locations or other concepts). Some
of the countries were more affected (especially South Asia) and so were some sectors
(depending on whether their products were basic necessities or not). Generally, according
to the overall findings, the concept of a resilient supply chain (inevitably including
an element of risk management) was the most suitable recommendation for managing
SC during Covid-19.

Discussion

The Covid-19 pandemic remains a global threat to the functioning of socioeconomic
systems, including SC (Carlson-Szlezak et al., 2020; Fernandes, 2020). The research
initiated in this area is of pioneering nature. Never before has the world encountered
a disruption of this kind and with such a magnitude of impact on SC. Certainly, one
should also agree with van Hoek (2020) that research of this kind is a moral obligation
for SC researchers.

There are a lot of studies — usually based on the case study method or SLR — describing
the impact of the Covid-19 pandemic on SC chains in different countries, industries,
conditions, etc. (Dalton, 2020; Dragan et al., 2020; Gautam et al., 2020; Farooq et al.,
2021). However, the academic output presented in this article is a novelty due to its
structuralized and comprehensive research. Thus, the above analysis of a wide range
of views supported by theoretical and practical recommendations of concepts, methods,
and tools for managing SC during the Covid-19 pandemic can be viewed both in terms
of their originality and scientific added value. The results of the analyses presented
in this study may constitute a particular reference map of the situation together with
solutions that can be used by all stakeholders of SC, especially SC managers.

We are aware of the limitations of their research resulting primarily from the narrow
research horizon (two years) resulting in the inability to consider the full extent of the
impact of the pandemic on SCM. Nevertheless, the value and advantage of this study
is that it considers both scientific literature and grey literature, thus diversifying data
sources. By following this approach, we wanted to obtain the broadest possible view
of the analyzed problems, not only from the perspective of researchers but also from
the view of SC participants.
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Therefore, we agree with Yogaananthan (2020), who outlines three possible strategies
to build a resilient SC, especially considering the implications of the Covid-19 crisis
for SCM:

m  diversification of suppliers (multi-sourcing): increasing supply reliability and
flexibility by working with many suppliers for the same commodity;

m  establishing circular supply chains: maximization of the number of renewable
(raw) materials or semi-finished products, maximizing product shelf life and
total product lifetime, and maximizing the ability to recover or reuse by-prod-
ucts, spare parts, and waste to make new materials and products, e.g. by
remanufacturing;

®  building (and improving) supply chain visibility: implementing solutions (also
digital) to monitor the whole supply chain (or network), risks, and signals about
disruptions.

The results obtained as part of the study identified specific research gaps in relation
to data analysis methods, concepts, methods, tools applied in practice, and application
conditions. Therefore, these can be proposed as prospective directions for the further
research.

Conclusions

The purpose of this study was to explore conceptions, methods, and tools regarding SCM
during the Covid-19 pandemic. The main value of the study and its original quality
was the structured and comprehensive research in this area, which provides researchers
and professionals with detailed findings (see Appendices 1 and 2). These include an
overview of solutions that can be implemented to make SC resilient against the Covid-19
pandemic: digitization methods and tools are foreseen as the right propositions to detect
pandemic threats and take a set of anti-Covid decisions. Referring to the theoretical
and practical implications of this study, the archived results contribute especially to
the discipline of SCM, which can be applied by SC managers to overcome difficulties
in managing SC during the Covid-19 pandemic.

DOI: 10.7206/cemj.2658-0845.91 Vol. 30, No. 4/2022



Managing Supply Chains During the Covid-19 Pandemic CEMJ 113

References

Adobor, H. (2020). Supply chain resilience: an adaptive cycle approach, International Journal of
Logistics Management, 31, 443-463. https://doi.org/10.1108/]JLM-01-2020-0019

Agarwal, N., Seth, N, & Agarwal, A. (2020). Modeling supply chain enablers for effective resilience,
Continuity & Resilience Review, 2, 97-110. https://doi.org/10.1108/crr-05-2020-0017

Alicke, K., Gupta, R. & Trautwein, V. (2020). Resetting supply chains for the next normal, McKinsey
& Company Insights. Retrieved April 26, 2021, from https://www.mckinsey.com/business-func-
tions/operations/our-insights/resetting-supply-chains-for-the-next-normal

Almeida, F. (2021). Open Data’S Role In Social Innovation Initiatives To Fight Covid-19, Central
European Management Journal, 29(3), 2-19. https://doi.org/10.7206/cemj.2658-0845.51

Althaf, S., & Babbitt, C. W. (2020). Disruption risks to material supply chains in the electronics
sector, Resources, Gonservation and Recycling, 1-14.
https://doi.org/10.1016/j.resconrec.2020.105248

Asian, S., Wang, J., & Dickson, G. (2020). Trade disruptions, behavioral biases, and social influences:
Can luxury sporting goods supply chains be immunized?, Transportation Research Part E:
Logistics and Transportation Review, 143, 1-31. https://doi.org/10.1016/j.tre.2020.102064

Aylor, B., Gilbert, M., & Knizek, C. (2020). Responding to the Coronavirus’s Impact on Supply Chains.
Retrieved April 26, 2021, from https://media-publications.bcg.com/Responding-to-the-Corona-
virus-Impact-on-Supply-Chains.pdf

Belhadi, A., Kamble, S., Jabbour, C. J. C., Gunasekaran, A., Ndubisi, N. O. and Venkatesh, M. (2021).
Manufacturing and service supply chain resilience to the Covid-19 outbreak: Lessons learned
from the automobile and airline industries, Technological Forecasting and Social Change, 163,
1-19. https://doi.org/10.1016/j.techfore.2020.120447

Bhardwaj, V., Agarwal, P., Nayak, S. R., Sisodiya, M. S. & Singh, V. (2021). Usance of industrial 4.0
technique to overcome the pandemic situation of Covid-19, IOP Conference Series: Materials
Science and Engineering, 1017, 0-6. https://doi.org/10.1088/1757-899X/1017/1/012029

Bhaskar, S., Tan, J., Bogers, M. L. A. M., Minssen, T., Badaruddin, H., Israeli-Korn, S. & Chesbrough, H.
(2020). At the Epicenter of Covid-19-the Tragic Failure of the Global Supply Chain for Medical
Supplies, Frontiers in Public Health, 8, 1-9. https://doi.org/10.3389/fpubh.2020.562882

Bies, P. (2019). The use of problem solving tools on the example of a service company. In The Book
of Articles National Scientific e-Conference “e-Factory of Science” Il edition. Promovendi Foundtion.

Bohn, J. (2020). Global supply chain trends and the impact of Covid-19. Retrieved April 26, 2021, from
https://www.swissre.com/dam/jcr:3d1d496a-16f1-4534-8d4c-e784b719cac8/jeffrey-bohn-pre-
sentation-english.pdf

Bolislis, W. R., de Lucia, M. L., Dolz, F., Mo, R., Nagaoka, M., Rodriguez, H., Woon, M. L., Yu, W,,
& Kiihler, T. C. (2020). Regulatory Agilities in the Time of Covid-19: Overview, Trends, and
Opportunities, Clinical Therapeutics. Excerpta Medica Inc.
https:/doi.org/10.1016/j.clinthera.2020.11.015

Building a More Resilient ICT Supply Chain: Lessons Learned During the Covid-19 Pandemic. An
Analysis (2020). Retrieved April 26, 2021, from https://www.cisa.gov/sites/default/files/publica-
tions/lessons-learned-during-covid-19-pandemic_508_0.pdf

Business impact of the coronavirus. Business and Supply Chain Analysis Due to the Coronavirus
Outbreak (2020). Retrieved April 26, 2021, from https:/www.dnb.com/content/dam/english/
economic-and-industry-insight/DNB_Business_Impact_of the Coronavirus_US.pdf

Carlson-Szlezak, P., Reeves, M., & Swartz, P. (2020). What Coronavirus Could Mean for the Global
Economy, Harvard Business Review, March 3.

Vol. 30, No. 4/2022 DOI: 10.7206/cem|.2658-0845.91


https://doi.org/10.1108/IJLM
https://doi.org/10.1108/crr
https://www.mckinsey.com/business-functions/operations/our-insights/resetting
https://www.mckinsey.com/business-functions/operations/our-insights/resetting
https://doi.org/10.7206/cemj.2658-0845.51
https://doi.org/10.1016/j.resconrec.2020.105248
https://doi.org/10.1016/j.tre.2020.102064
https://media-publications.bcg.com/Responding-to-the-Coronavirus-Impact-on-Supply-Chains.pdf
https://media-publications.bcg.com/Responding-to-the-Coronavirus-Impact-on-Supply-Chains.pdf
https://doi.org/10.1016/j.techfore.2020.120447
https://doi.org/10.1088/1757-899X/1017/1/012029
https://doi.org/10.3389/fpubh.2020.562882
https://www.swissre.com/dam/jcr
jeffrey-bohn-presentation-english.pdf
jeffrey-bohn-presentation-english.pdf
https://doi.org/10.1016/j.clinthera.2020.11.015
https://www.cisa.gov/sites/default/files/publications/lessons-learned-during-covid-19-pandemic_508_0.pdf
https://www.cisa.gov/sites/default/files/publications/lessons-learned-during-covid-19-pandemic_508_0.pdf
https://www.dnb.com/content/dam/english/economic-and-industry-insight/DNB_Business_Impact_of_the_Coronavirus_US.pdf
https://www.dnb.com/content/dam/english/economic-and-industry-insight/DNB_Business_Impact_of_the_Coronavirus_US.pdf

114 CEMJ Cezary Mankowski, Agnieszka Szmeter-Jarosz, Andrzej Jezierski

Cetindas, A., & Oztiirk, O. (2020). Competitiveness During Covid-19 Pandemic: New Product Develop-
ment and Supply Chain Agility. Gaziantep University Journal Of Social Sciences, Special Isssue,
308-325. Retrieved April 26, 2021, from http://dergipark.org.tr/tr/pub/jss

Chen, Y., Liu, L., Shi, V., Zhang, Y. & Zhu, J. (2020). The Optimization of a Virtual Dual Production-
-Inventory System under Dynamic Supply Disruption Risk, Complexity, 1-12.
https://doi.org/10.1155/2020/7067502

Chiffoleau, Y., & Dourian, T. (2020). Sustainable food supply chains: Is shortening the answer?
a literature review for a research and innovation agenda. Sustainability (Switzerland), 12, 1-21.
https://doi.org/10.3390/su12239831

Chowdhury, M. T., Sarkar, A., Paul, S. K., & Moktadir, M. A. (2020). A case study on strategies to
deal with the impacts of the Covid-19 pandemic in the food and beverage industry, Operations
Management Research, September, 1-13. https://doi.org/10.1007/s12063-020-00166-9

Chowdhury, P, Paul, S. K., Kaisar, S., & Moktadir, M. A. (2021). The Covid-19 pandemic related
supply chain studies: A systematic review, Transportation Research Part E: Logistics and Transpor-
tation Review, 148, 102271. https:/doi.org/10.1016/j.tre.2021.102271

Christopher, M. (2016). Logistics & Supply Chain Management. Harlow: Pearson Education Ltd.

Christopher, M. (2000). The Agile Supply Chain: Competing in Volatile Markets. Industrial Market-
ing Management, 29, 37-44. https://doi.org/10.1016/S0019-8501(99)00110-8

Christopher, M., & Peck, H. (2004). Building the Resilient Supply Chain. International Journal of
Logistics Management, 15(2), 1-13.

Cooper, M. C., Lambert, D. M., & Pagh, J. D. (1997). Supply Chain Management: More Than a New
Name for Logistics, The International Journal of Logistics Management, 8(1), 1-14.
https://doi.org/10.1108/09574099710805556

Covid-19 Supply Chain System: Requesting and Receiving Supplies (2020). Health Emergencies
Programme. Retrieved April 26, 2021, from https://www.who.int/emergencies/diseases/nov-
el-coronavirus-2019?gclid=Cj0KCQjwhIP6BRCMARIsALu9LflGlfpyKha AgXXf7ymHpwDSy-
QEZjQd2wCiDKvc96_odDN9CzqMizy8aAqxfEALw wcB

Croom, S., Romano, P., & Giannakis, M. (2000). Supply chain management: An analytical framework
for critical literature review. European Journal of Purchasing and Supply Management, 6, 67—-83.
https://doi.org/10.1016/S0969-7012(99)00030-1

Dalton, M. (2020). Geographic impact of Covid-19 in BLS surveys by industry. Monthly Labor Review,
August, 1-80. https://doi.org/10.2307/26962465

Demirbas, D., Bozkurt, V., & Yorgun, S. (eds.) (2020). The Covid-19 pandemic and its economic, social,
and political impacts. Instanbul: Istanbul University Press.
https://doi.org/10.26650/B/SS46.2020.006

Denyer, D., & Tranfield, D. (2009). Producing a systematic review. In A. Bryman (Ed.), The Sage
handbook of organizational research methods (pp. 671-689). SAGE Publications Inc.

Denyer, D., & Tranfield, D. (2009). Producing a systematic review. In The Sage handbook of organiza-
tional research methods, 671-689.

Dilyard, J., Zhao, S., & You, J. J. (2020). Digital technology and Industry 4.0 for global value chain
resilience: The case of Covid-19 and beyond, Research Gate. Retrieved April 26, 2021, from
https://www.researchgate.net/publication/344461169_Digital technology and_Industry 40_
for_global value chain resilience The case of Covid-19 and beyond

Do you have any risk management plan to handle the coronavirus outbreak? (No. ID 1109049) (2020).
Retrieved April 26, 2021, from https:/www.statista.com/statistics/1109049/risk-manage-
ment-plans-to-handle-the-coronavirus-outbreak-worldwide/

DOI: 10.7206/cemj.2658-0845.91 Vol. 30, No. 4/2022


http://dergipark.org.tr/tr/pub/jss
https://doi.org/10.1155/2020/7067502
https://doi.org/10.3390/su12239831
https://doi.org/10.1007/s12063
https://doi.org/10.1016/j.tre.2021.102271
https://doi.org/10.1016/S0019
https ://doi.org/10.1108/09574099710805556
https://www.who.int/emergencies/diseases/novel
https://www.who.int/emergencies/diseases/novel
https://doi.org/10.1016/S0969
https://doi.org/10.2307/26962465
https://doi.org/10.26650/B/SS46.2020.006
https://www.researchgate.net/publication/344461169_Digital_technology_and_Industry_40_for_global_value_chain_resilience_The_case_of_Covid
https://www.researchgate.net/publication/344461169_Digital_technology_and_Industry_40_for_global_value_chain_resilience_The_case_of_Covid
https://www.statista.com/statistics/1109049/risk

Managing Supply Chains During the Covid-19 Pandemic CEMJ 115

Dohrmann, K., Wilding, R., & Wheatley, M. (2020). Post-coronaviours supply chain recovery. The
journey towards the new normal. Retrieved April 26, 2021, from https:/www.dhl.com/global-en/
home/insights-and-innovation/thought-leadership/white-articles/post-coronavirus-sup-
ply-chain-recovery.html

Dragan, D., Mulej, M., & Keshavarzsaleh, A. (2020). Research on Pandemics and Covid-19 virus:
A systemic review of methodologies focusing on holistic solutions in logistics and supply chain
management. In 15. IRDO mednarodna znanstveno-poslovna konferenca Druzbena Odgovornost
In Izzivi Casa 2020: Osebna In Druzbena Odgovornost Za Trajnostno Prihodnost (Personal and
social responsibility for sustainable future), June 4-5 2020, Maribor, 1-13.

Farias, P. . V., Freire, E., da Cunha, A. L. C., Grumbach, R.]J. D. S., & Antunes, A. M. de S. (2020). The
fertilizer industry in Brazil and the assurance of inputs for biofuels production: Prospective
scenarios after covid-19, Sustainability (Switzerland), 12, 1-16.
https://doi.org/10.3390/su12218889

Farooq, M. U., Hussain, A., Masood, T., & Habib, M. S. (2021). Supply chain operations management
in pandemics: A state-of-the-art review inspired by covid-19. Sustainability (Switzerland), 13, 1-33.
https:/doi.org/10.3390/su13052504

Fast forward. Rethinking supply chain resilience for a post-Covid-19 world (2020). Retrieved April 26,
2021, from https://www.capgemini.com/wp-content/uploads/2020/11/Fast-forward_Report.pdf

Fernandes, N. (2020). Economic effects of coronavirus outbreak (Covid-19) on the world economy
Nuno Fernandes Full Professor of Finance IESE Business School Spain, SSRN Electronic Journal,
Elsevier BV, 0-29.

Filimonau, V. (2020). The prospects of waste management in the hospitality sector post Covid-19,
Resources, Conservation and Recycling, 1-9. https://doi.org/10.1016/j.resconrec.2020.105272

Fonseca, L. M., & Azevedo, A. L. (2020). Covid-19: Outcomes for Global Supply Chains, Management
and Marketing. Challenge for the Knowledge Society, 15, 424—438.
https://doi.org/10.2478/mmcks-2020-0025

Francis, J. R. (2020). Covid-19: Implications for Supply Chain Management. Frontiers of Health
Services Management, 37, 33-38. https://doi.org/10.1097/HAP.0000000000000092

Friday, D., Savage, D. A., Melnyk, S. A., Harrison, N., Ryan, S., & Wechtler, H. (2021). A collaborative
approach to maintaining optimal inventory and mitigating stockout risks during a pandemic:
capabilities for enabling health-care supply chain resilience, Journal of Humanitarian Logistics
and Supply Chain Management, 11, 248-271. https://doi.org/10.1108/JHLSCM-07-2020-0061

Gaul, V., & Kumar, V. (2020). Supply chain analytics market. Global Opportunity Analysis and Industry
Forecast, 2020-2027 (No. A02158). Business Horizons. https://doi.org/10.1016/j.bushor.2014.06.004

Gautam, P, Maheshwari, S., Kaushal-Deep, S. M., Bhat, A. R., & Jaggi, C. K. (2020). Covid-19: A bibliome-
tric analysis and insights, International Journal of Mathematical, Engineering and Management
Sciences, 5, 1156-1169. https://doi.org/10.33889/[]MEMS.2020.5.6.088

Gereffi, G. (2020). What does the Covid-19 pandemic teach us about global value chains? The case of
medical supplies. Journal of International Business Policy, 3, 287-301.
https://doi.org/10.1057/s42214-020-00062-w

Global trade impact of the coronavirus (Covid-19) epidemic (No. UNCTAD/DITC/INF/2020/1) (2020).
Retrieved April 26, 2021, from https:/www.preventionweb.net/publication/global-trade-im-
pact-coronavirus-covid-19-epidemic

Goenka, A. K., & Shetty, G. (2020). Covid-19 and Supply Chains: Disruptions and Actions.

Golwelkar, T. (2020). Using Data Analytics to Determine the Disruptions in Supply Chain Due to
the Covid-19 Pandemic: A Literature Review. International Journal for Research in Applied
Science and Engineering Technology, 8, 1199-1209. https://doi.org/10.22214/ijraset.2020.5191

Vol. 30, No. 4/2022 DOI: 10.7206/cem|.2658-0845.91


https://www.dhl.com/global-en/home/insights-and-innovation/thought-leadership/white-articles/post-coronavirus-supply-chain-recovery.html
https://www.dhl.com/global-en/home/insights-and-innovation/thought-leadership/white-articles/post-coronavirus-supply-chain-recovery.html
https://www.dhl.com/global-en/home/insights-and-innovation/thought-leadership/white-articles/post-coronavirus-supply-chain-recovery.html
https://doi.org/10.3390/su12218889
https://doi.org/10.3390/su13052504
https://www.capgemini.com/wp-content/uploads/2020/11/Fast-forward_Report.pdf
https://doi.org/10.1016/j.resconrec.2020.105272
https://doi.org/10.2478/mmcks
https://doi.org/10.1097/HAP.0000000000000092
https://doi.org/10.1108/JHLSCM
https://doi.org/10.1016/j.bushor.2014.06.004
https://doi.org/10.33889/IJMEMS.2020.5.6.088
https://doi.org/10.1057/s42214
https://www.preventionweb.net/publication/global
https://doi.org/10.22214/ijraset.2020.5191

116 CEMJ Cezary Mankowski, Agnieszka Szmeter-Jarosz, Andrzej Jezierski

Gomez, M., Garcia, S., Rajtmajer, S., Grady, C., & Mejia, A. (2020). Fragility of a multilayer network
of intranational supply chains. Applied Network Science, 5, 1-21.
https://doi.org/10.1007/s41109-020-00310-1

Gonzélez-Torres, T., Rodriguéz-Sanchez, J. L., & Pelechano-Barahona, E. (2021). Managing relation-
ships in the Tourism Supply Chain to overcome epidemic outbreaks: The case of Covid-19 and
the hospitality industry in Spain. International Journal of Hospitality Management, 92, 1-11.
https://doi.org/10.1016/j.ijhm.2020.102733

Gupta, B. Sen (2020). Supply chain disruption & plausible solution in the scenario of the Covid-19
pandemic. “Forging a Pandemic Adaptive Supply Chain”. Master of Science Thesis. Faculty of
Management and Business, Tampere University.

Haldane, V., Zhang, Z., Abbas, R. F.,, Dodd, W., Lau, L. L., Kidd, M. R,, et al. (2020). National primary
care responses to Covid-19: A rapid review of the literature, BMJ Open, 10, 1-10.
https://doi.org/10.1136/bmjopen-2020-041622

Handfield, R. B., Graham, G., & Burns, L. (2020). Coronavirus, tariffs, trade wars and supply chain evo-
lutionary design. International Journal of Operations and Production Management, 40, 1649-1660.
https://doi.org/10.1108/IJOPM-03-2020-0171

Hishamuddin, H., Sarker, R., & Essam, D. (2015). A recovery model for a supply chain system with
multiple suppliers subject to supply disruption. Journal of Engineering Science and Technology,
10, 89-101.

Hoek, R. van (2020). Responding to Covid-19 Supply Chain Risks — Insights from Supply Chain
Change Management, Total Cost of Ownership and Supplier Segmentation Theory. Logistics, 4,
1-18. https://doi.org/10.3390/logistics4040023

How adaptable have your shipping and supply chain been during the outbreak? (No. Shipping and
Freight Resource; Ocean Insights; ID 1129433) (2020). Retrieved April 26, 2021, from https:/
www.statista.com/statistics/1129433/adaptable-shipping-supply-chain-covid/

Ishida, S. (2020). Perspectives on Supply Chain Management in a Pandemic and the Post-Covid-19
Era. I[EEE Engineering Management Review, 48, 146-152. https://doi.org/10.1109/EMR.2020.3016350

Ivanov, D. (2020a). Viable supply chain model: integrating agility, resilience and sustainability per-
spectives — lessons from and thinking beyond thethe Covid-19 pandemic, Annals of Operations
Research. https://doi.org/10.1007/s10479-020-03640-6

Ivanov, D. (2020b). Viable supply chain model: integrating agility, resilience and sustainability
perspectives —lessons from and thinking beyond thethe Covid-19 pandemic, Annals of Opera-
tions Research, May 21, 1-24. https://doi.org/10.1007/s10479-020-03640-6

Ivanov, D., & Dolgui, A. (2021). OR-methods for coping with the ripple effect in supply chains during
the Covid-19 pandemic: Managerial insights and research implications, International Journal
of Production Economics, 232. https://doi.org/10.1016/j.ijpe.2020.107921

Kaufmann, D., Graff, J., Narsana, T., & Singh, R. (2021). Making supply chains more resilient. How
manufacturers can solve the supply chain dilemma — while remaining flexible and competitive.
Retrieved April 26, 2021, from https://www.oliverwyman.com/our-expertise/insights/2020/nov/
manufacturing-industries-2030/manufacturing-industries-2030/making-supply-chains-more-re-
silient.html

Kheybari, S., Naji, S. A., Rezaie, F. M., & Salehpour, R. (2019). ABC classification according to
Pareto’s principle: a hybrid methodology. Opsearch, 56, 539-562. https://doi.org/10.1007/s12597-
019-00365-4

Kilpatrick, J. K. and Barter, L. (2020). Govid-19. Managing supply chain risk and disruption. Retrieved
April 26, 2021, from https:/www?2.deloitte.com/content/dam/Deloitte/ca/Documents/finance/
Supply-Chain_POV_EN_FINAL-AODA.pdf

DOI: 10.7206/cemj.2658-0845.91 Vol. 30, No. 4/2022


https://doi.org/10.1007/s41109
https://doi.org/10.1016/j.ijhm.2020.102733
https://doi.org/10.1136/bmjopen
https://doi.org/10.1108/IJOPM
https://doi.org/10.3390/logistics4040023
https://www.statista.com/statistics/1129433/adaptable
https://www.statista.com/statistics/1129433/adaptable
https://doi.org/10.1109/EMR.2020.3016350
https://doi.org/10.1007/s10479
https://doi.org/10.1007/s10479
https://doi.org/10.1016/j.ijpe.2020.107921
https://www.oliverwyman.com/our-expertise/insights/2020/nov/manufacturing-industries-2030/manufacturing-industries-2030/making-supply-chains-more-resilient.html
https://www.oliverwyman.com/our-expertise/insights/2020/nov/manufacturing-industries-2030/manufacturing-industries-2030/making-supply-chains-more-resilient.html
https://www.oliverwyman.com/our-expertise/insights/2020/nov/manufacturing-industries-2030/manufacturing-industries-2030/making-supply-chains-more-resilient.html
https://doi.org/10.1007/s12597
https://www2.deloitte.com/content/dam/Deloitte/ca/Documents/finance/Supply-Chain_POV_EN_FINAL-AODA.pdf
https://www2.deloitte.com/content/dam/Deloitte/ca/Documents/finance/Supply-Chain_POV_EN_FINAL-AODA.pdf

Managing Supply Chains During the Covid-19 Pandemic CEMJ 117

Kissi, E., Agyekum, K., Musah, L., Owusu-Manu, D. G., & Debrah, C. (2020). Linking supply chain
disruptions with organisational performance of construction firms: the moderating role of
innovation. Journal of Financial Management of Property and Gonstruction, 1-23.
https://doi.org/10.1108/JFMPC-11-2019-0084

Kumar, R., & Mishra, R. S. (2020). Covid-19 Global Pandemic: Impact on Management of Supply
Chain, International Journal of Emerging Technology and Advanced Engineering, 10, 132-139.
Retrieved January 15, 2021, from www.indiatoday.in

Kumar, S., Raut, R. D., & Narkhede, B. E. (2020). A proposed collaborative framework by using arti-
ficial intelligence-internet of things (AI-IoT) in the Covid-19 pandemic situation for healthcare
workers. International Journal of Healthcare Management.
https:/doi.org/10.1080/20479700.2020.1810453

Li, Z., & Chiu, C. L. (2020). Analysing the Impact of Covid-19 on China’s Food Supply Chain. In Mana-
gement International Conference, Online Conference, 12—13 November 2020, 179-180.

Ma, N. L., Peng, W., Soon, C. F., Noor Hassim, M. F., Misbah, S., Rahmat, Z., Yong, W. T. L., & Sonne,
C. (2020). The Covid-19 pandemic in the lens of food safety and security. Environmental
Research, 110405. https://doi.org/10.1016/j.envres.2020.110405

Manuj, I., & Mentzer, J. T. (2008). Global supply chain, risk and management, Journal of Business
Logistic, 133.

Marzantowicz, L., Nowicka, K., & Jedlifiski, M. (2020). Smart ,plan b” — in face with disruption of
supply chains in 2020, Logforum, 16, 487-502. https://doi.org/10.17270/].LOG.2020.486

Mchopa, A. D., William, J. M., & Kimaro, J. M. (2020). Global supply chains vulnerability and dis-
tortions amidst the Covid-19 pandemic: antecedents for building resilience in downstream
logistics. Journal of Co-operative and Business Studies (JCBS), 5.

McKenzie, B. (2020). Beyond Covid-19: Supply chain resilience holds key to recovery, Oxford Econo-
mics. Retrieved February 26, 2021, from: https://www.bakermckenzie.com/-/media/files/insight/
publications/2020/04/covid19-global-economy.pdf

McKibbin, W. J., & Fernando, R. (2020). The Global Macroeconomic Impacts of Covid-19: Seven
Scenarios (CAMA Working Paper 19/2020), Australian National University. Crawford School
of Public Policy, 1-55.

Nie, Z. (2011). Research on the Integration and Transition of Pareto Principle and Long Tail Theory,
International Business and Management, 3, 162-166.
https://doi.org/10.3968/j.ibm.1923842820110301.3Z0709

Paez, A. (2017). Gray literature: An important resource in systematic reviews. Journal of Evidence-
-Based Medicine, 10, 233-240. https://doi.org/10.1111/jebm.12266

Paul, S. K., & Chowdhury, P. (2020a). Strategies for Managing the Impacts of Disruptions During
Covid-19: an Example of Toilet Paper. Global Journal of Flexible Systems Management, 21,
283-293. https://doi.org/10.1007/s40171-020-00248-4

Paul, S. K., & Chowdhury, P. (2020b). Strategies for Managing the Impacts of Disruptions During
Covid-19: an Example of Toilet Paper. Global Journal of Flexible Systems Management, 21,
283-293. https://doi.org/10.1007/s40171-020-00248-4

Perdana, T., Chaerani, D., Achmad, A. L. H., & Hermiatin, F. R. (2020). Scenarios for handling the
impact of Covid-19 based on food supply network through regional food hubs under uncertainty.
Heliyon, 6, e05128. https://doi.org/10.1016/j.heliyon.2020.e05128

Pinheiro, W., Fernandes, R., & Souza, L. (2016). Thematic grouping for messages in major events.
International Journal of Information Systems and Project Management, 4, 51-65.
https://doi.org/10.12821/ijispm040403

Vol. 30, No. 4/2022 DOI: 10.7206/cem|.2658-0845.91


https://doi.org/10.1108/JFMPC
www.indiatoday.in
https://doi.org/10.1080/20479700.2020.1810453
https://doi.org/10.1016/j.envres.2020.110405
https://doi.org/10.17270/J.LOG.2020.486
https://www.bakermckenzie.com/-/media/files/insight/publications/2020/04/covid19-global-economy.pdf
https://www.bakermckenzie.com/-/media/files/insight/publications/2020/04/covid19-global-economy.pdf
https://doi.org/10.3968/j.ibm.1923842820110301.3Z0709
https://doi.org/10.1111/jebm.12266
https://doi.org/10.1007/s40171
https://doi.org/10.1007/s40171
https://doi.org/10.1016/j.heliyon.2020.e05128
https://doi.org/10.12821/ijispm040403

118 CEMJ Cezary Mankowski, Agnieszka Szmeter-Jarosz, Andrzej Jezierski

Piper, R. J. (2013). How to write systematic review. National AMR, 1, 1-8.

PRISMA diagram (2020). Retrieved January 15, 2021, from http://prisma-statement.org/prismastate-
ment/flowdiagram.aspx

Seuring, S. (2013). A review of modeling approaches for sustainable supply chain management.
Decision Support Systems, 54, 1513-1520. https://doi.org/10.1016/j.dss.2012.05.053

Seuring, S., & Miiller, M. (2008). Core issues in sustainable supply chain management — A Delphi
study, Business Strategy and the Environment, 17, 455-466. https://doi.org/10.1002/bse.607
Sinha, D., Bagodi, V., & Dey, D. (2020). The Supply Chain Disruption Framework Post Covid-19:
A System Dynamics Model. Foreign Trade Review, 55, 511-534.

https://doi.org/10.1177/0015732520947904

Siwiec, D., & Pacana, A. (2020). The use of quality management techniques to identify sources of
incompatibilities in sealants. Scientific Papers of Silesian University of Technology, 285-295.
http:/dx.doi.org/10.29119/1641-3466.2020.143.23

Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. Journal
of Business Research, 104, 333-339. https://doi.org/10.1016/j.jbusres.2019.07.039

Stentoft, J., & Mikkelsen, O. S. (2020). The Covid-19 pandemic has increased the awareness of supply
chain resilience, but recovery plans are still absent. Dilfaktuelt, 7, 47-54.

Supply chain changes faced by retailers due to the Covid-19 pandemic worldwide in 2020 (No. RetailNext;
ID 1143426) (2020). Retrieved April 26, 2021, from: https://www.statista.com/statistics/1143426/
coronavirus-changes-to-supply-chain-retail-worldwide/
https://doi.org/10.1080/13675560500405584

The effects of Covid-19 on trade and global supply chains (2020). Geneva.

Top three challenges faced by cold chain businesses as a result of Covid-19 in 2020, by business
type (2020). Retrieved April 26, 2021, from https://www.statista.com/statistics/1132506/
cold-chain-business-challenges-coronavirus-type/ Veselovskd, L. (2020). Supply chain disrup-
tions in the context of early stages of the global Covid-19 outbreak. Problems and Perspectives
in Management, 18, 490-500. https://doi.org/10.21511/ppm.18(2).2020.40

Vita, M. A., Walko, J., Banerjee, S., Held, M., & Rose, K. (2020). Repurpose your supply chain. Retrieved
April 26, 2021, from https://www.accenture.com/ acnmedia/PDF-121/Accenture-Covid-19-
Repurpose-Supply-Chain.pdf

Wang, Y., Wang, J., & Wang, X. (2020). Covid-19, supply chain disruption and China’s hog market:
a dynamic analysis. China Agricultural Economic Review, 12, 427-443.
https://doi.org/10.1108/CAER-04-2020-0053

Was your plan sufficient to cover the supply chain issues that arose from Covid-197 (2020). Retrieved
April 26, 2021, from https://www.statista.com/statistics/1182181/resilience-supply-chain-net-
work-covid-19/

What is it All About (1986). Oak Brook, Illinois.

Which conditions make businesses most vulnerable to value chain disruptions, including Covid-
197 (2020). New York. Retrieved April 26, 2021, from https://www.statista.com/statistics/1155422/
conditions-supply-chain-vulnerability-gvc/

Which of the following are you likely to implement in order to create more resilience within your
supply chains? (2020). Retrieved April 26, 2021, from https://www.statista.com/statistics/1225546/
suggested-changes-to-strengthen-supply-chains/

Will you change your shipping and supply chain strategies because of your experience with the
coronavirus pandemic? (2021). Retrieved April 26, 2021, from https:/www.statista.com/statis-
tics/1129213/covid-19-impact-shipping-supply-chain-strategies/

DOI: 10.7206/cemj.2658-0845.91 Vol. 30, No. 4/2022


http://prisma-statement.org/prismastatement/flowdiagram.aspx
http://prisma-statement.org/prismastatement/flowdiagram.aspx
https://doi.org/10.1016/j.dss.2012.05.053
https://doi.org/10.1002/bse.607
https://doi.org/10.1177/0015732520947904
http://dx.doi.org/10.29119/1641-3466.2020.143.23
https://doi.org/10.1016/j.jbusres.2019.07.039
https://www.statista.com/statistics/1143426/coronavirus
https://www.statista.com/statistics/1143426/coronavirus
https://doi.org/10.1080/13675560500405584
https://www.statista.com/statistics/1132506/cold
https://www.statista.com/statistics/1132506/cold
https://doi.org/10.21511/ppm.18
https://www.accenture.com/_acnmedia/PDF-121/Accenture-Covid-19-Repurpose-Supply-Chain.pdf
https://www.accenture.com/_acnmedia/PDF-121/Accenture-Covid-19-Repurpose-Supply-Chain.pdf
https://doi.org/10.1108/CAER
https://www.statista.com/statistics/1182181/resilience
https://www.statista.com/statistics/1155422/conditions
https://www.statista.com/statistics/1155422/conditions
https://www.statista.com/statistics/1225546/suggested
https://www.statista.com/statistics/1225546/suggested
https://www.statista.com/statistics/1129213/covid
https://www.statista.com/statistics/1129213/covid

Managing Supply Chains During the Covid-19 Pandemic CEMJ 119

Yogaananthan (2020). Building Critical Supply Chain Resilience in the wake of Covid-19. Singapore.
Retrieved April 26, 2021, from www.jstor.org/stable/resrep25424.6%0AJSTOR

Zhu, G., Chou, M. C., & Tsai, C. W. (2020). Lessons Learned from the Covid-19 pandemic exposing
the shortcomings of current supply chain operations: A long-term prescriptive offering, Sus-
tainability (Switzerland), 12, 1-19. https://doi.org/10.3390/su12145858

Zhu, Q., & Krikke, H. (2020). Managing a sustainable and resilient Perishable Food Supply Chain
(PFSC) after an outbreak. Sustainability, 12, 5004, 1-11. https://doi.org/10.3390/su12125004

Vol. 30, No. 4/2022 DOI: 10.7206/cem|.2658-0845.91


www.jstor.org/stable/resrep
https://doi.org/10.3390/su12145858
https://doi.org/10.3390/su12125004

