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Abstract
The adverse effects of the coronavirus 2019 (COVID-19) pandemic are widely visible in the economic structure, while the
principal causal factor is the disruption of the supply chain process that leads to the economies into a global depression. The
purpose of the study is to identify the critical factors that affect the global sustainable supply chain process in the cross-sectional
panel of 38 European countries, 14 North American countries, 40 Asian countries, and a heterogeneous panel of 111 countries.
The results show that an increase in susceptible coronavirus cases and death tolls limits the supply chain process because of
nationwide closures of industries and business activities. In contrast, an increase in the number of recovered cases supports
economic activities and improved logistic performance index across countries. The innovation accounting matrix shows that
since August 2020, the global coronavirus cases will decline and start resuming economic activities to increase the supply chain
process. The result is further supported by the estimates of reduction in the proportion of death to recovered cases (case fatality
ratio 1) to increase sustainable logistics activities. However, the supply chain process could affect an increasing death toll and
case fatality ratio 2 (i.e., the proportion of death to registered cases) over time. The global economies should ensure a free flow of
sustainable logistics supply, especially the supply of healthcare medical equipment that would help control the coronavirus
pandemic, which escapes from the nations from a global depression.

Keywords Sustainable supply chain process . COVID-19 . Case fatality ratios . Regression analysis . Innovation accounting
matrix

Introduction

The natural catastrophic event faced by the global world
started in late December 2019, when the emergence of the
infectious disease called SARS-CoV-2 (severe acute respira-
tory syndrome coronavirus 2) affected initially few people in
the Wuhan city of China that comes with breathing problem
and those affected are admitted to the hospital; then, this virus
spread in a significantly shorter period in the country and it
triggered around the globe (He et al. 2020). The WHO de-
clared this pandemic as a global emergency and moved for-
ward to contain this virus with asymptomatic treatment. Later,
it has been confirmed that the pandemic is untreatable, and it is
spreading through a droplet from coughing, sneezing, touch-
ing, and talking, and through close contacts (Purcell and
Charles 2020). This situation is cumbersome, and the coun-
tries followed the instructions of WHO guidelines, restricting
people from close contact and maintaining social distancing.
Furthermore, the economies cease their borders, restrict
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domestic and international flights, and close non-essential in-
dustries and businesses, restricting people, children, and stu-
dents in their homes, and nationwide lockdown (WHO 2020).
It has carried out all these activities briefly; thus, it creates
many socio-economic and environmental issues, which de-
press the countries across the globe. The healthcare infrastruc-
ture, a number of physicians, paramedical staff, and other
essential services remain open and confront the epidemic with
solicited strategies (Ahmed et al. 2020). The supply chain
process is primarily affected, especially the healthcare supply
chain that is at the forefront with the problem. The global
income goes down (Nicola et al. 2020), unemployment in-
creases (Kawohl and Nordt 2020), food security challenges
(Glauber et al. 2020) and risks of global poverty increase
(Anser et al. 2020a), and financial crisis (Goodell 2020), en-
vironmental challenges (Lai et al. 2020), healthcare issues
(Greenberg et al. 2020), and many other uncontrolled factors
burst that negatively affect economies and their community
members. The COVID-19 measures to contain the epidemic
further pressure business industries and logistics supply that
increase global depression. The time to cope with the corona-
virus pandemic is the most formidable challenge the global
world faces that needs unified global policies to overcome the
epidemic’s issues (Liu et al. 2020; Ivanov and Dolgui 2020).

The study used the logistics performance index (LPI) as a
substitute for the supply chain process. Generally, the supply
chain management system starts from delivering a product
from raw material to the end user, while LPI is used to deliver
a product from the customs clearance process to shipment.
Thus, the term LPI is used here for an interchangeable word
with the supply chain process in a more purified way. In
search of the literature on COVID-19 and supply chain dis-
ruptions, the study found the following statistical numbers
related to scholarly writing in a given topic. The study used
the following keywords and Boolean operators to assess the
number of scholarly writings available on the given topic—
the Google Search engine was used for this purpose which is
conducted on May 29, 2020. The “first keyword” is written in
general search (anywhere in the article), i.e., “COVID-19”
AND “Supply Chain”; the Google Search shows 3390 results
in 0.21 s. The study substitutes the search title, i.e.,
“Coronavirus” AND “Supply Chain”; the Google Search has
given 1990 results in just 0.13 s. The study now replaced
“supply chain” with “logistics” as both are used as inter-
changeable words to some extent. The Google Search shows
2510 results in just 0.13 s, while when we used the keyword,
i.e., “Coronavirus”AND “Logistics,” the results show 1820 in
just 0.11 s. For more clear visibility, the study shows these
statistics in Fig. 1 for ready reference.

The work is extensively available on the stated theme. For a
closer look, the study searched the given keywords “in the title
of the articles.” This way gives more analytical wisdom to
understand the current work available on the given theme.

The following information has been obtained through the giv-
en search, presented in Table 1 for ready reference.

Based on given statistics, we used “COVID-19” AND
“Supply Chain” in the study’s title to give more insights for
future scholars to get benefit from this work to proceed further
for global prosperity.

The study framed the following research questions that
further interlinked with the study’s research objectives, i.e.,
To what extent sustainable supply chain process is affected
by the COVID-19 pandemic? The different COVID-19 factors
have been identified to assess their potential impacts on logis-
tics supply across a heterogeneous panel of countries.
Secondly, does an increase in COVID-19 cases and death toll
substantially decrease sustainable supply chain activities
across countries? The need for careful assessment is required,
as the higher registered cases and death toll required urgent
need of free flow of healthcare supply chain to provide safe-
guard to the healthcare physicians and the suspected patients
worldwide. Finally, does an increase in case fatality ratio and
high recovery of the coronavirus patients may increase and
decrease global supply chain activities, respectively? These
three research questions reasonably indicate the disruption of
the logistics supply chain during the pandemic recession.
COVID-19 was confirmed to infect individuals while affect-
ing the economies at the socio-economic and environmental
forum, based on increasing out-of-pocket healthcare expendi-
tures, lower transportation mobility, and depressing immune
system because of pollution.

The greater need to use sustainable logistics operations to
contain the coronavirus pandemic and environmental issues is
pivotal for long-term growth worldwide. These research ques-
tions required fair statistical analysis to analyze the relation-
ship between the stated variables across countries.

Purpose, research contributions, and objectives of the
study

The study aims to critically analyze the impact of the COVID-
19 pandemic on the global logistics supply chain. The
COVID-19 pandemic disrupted the supply chain in many
ways, as due to strict lockdown in many countries, transpor-
tation logistics activities were largely disordered that affected
the healthcare supply chain and other essential transportation
goods. Furthermore, the efficiency of the customs clearance
process, quality of trade infrastructure, international ship-
ments, customs brokers, tracking assignments, and timeliness
of shipment activities have all been disrupted mainly due to
COVID-19 prevention measures on a global scale. Thus, this
study used the comprehensive measure of overall logistics
supply that covered all the stated aspects of the logistics sup-
ply indices for a large cross-sectional panel of countries. The
earlier studies were limited to the use of few sub-logistics
indices in relation with COVID-19 pandemic that merely
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shows the picture of one side of the coin (Yu et al. 2020; El
Baz and Ruel 2021). On the other side, the earlier studies used
different datasets of COVID-19-infected cases, recovered
cases, and death cases as a regressor to assess their negative
effect on the country’s socio-economic and environmental
settings (Anser et al. 2020b, 2020c; Gagliano et al. 2020;
Loske 2020), while a little work is available that used different
case fatality ratios as a regressor to assess their impact on
logistics activities, which is used in this study to fill the liter-
ature gap that gives new insights of the results to cover new
global facts. The following research objectives have been
made in a given scenario, i.e.:

i.) To examine the impact of an increase in coronavirus cases
and its death toll on disruption in the sustainable supply
chain process across different world regions and panel of
countries

ii.) To estimate the case fatality ratio and analyzed its impact
on the global logistics performance index

iii.) To analyze the relationship between recovered corona-
virus patients and supply chain processes across
countries

These objectives need empirical analysis to answer the
stated research questions, and it would make them helpful to
propose sound policy inferences to managing the global
healthcare infrastructure. The study’s organization consists
of seven different sections, including the “Introduction”

section which presented the introduction of the study. The
“Literature review” section shows the literature review. The
“Data source andmethodological framework” section present-
ed the data source and methodological framework. The
“Results” section shows the results. The “Discussion of find-
ings” section discussed the findings. The “Conclusions” sec-
tion shows conclusions, and the “Policy recommendations”
section shows policy implications.

Literature review

The little work is available directly on the stated theme.
Hence, the study includes all relevant scholarly works in this
section for worthy discussion. Galaitsi et al. (2021) discussed
different system performance concepts that interchange use in
the wide variety in characterizing the systems facing threats,
including agility, resilience, and sustainability. Agility helps
to understand the system risks and able to perform quickly and
easily. On the other front, resilience can recover quickly from
system threats, while sustainability is the course of action that
can maintain the risk at a certain level. Thus, these concepts
are more likely different to understand the system threats to
minimize the risk. Ivanov (2020a) discussed the viability of an
effective supply chain (VSC) process into three main dimen-
sions, i.e., agility, resilience, and sustainability. Agility is the
main prospect that shows the quickness and suppleness of the
supply chain process, while resilience and sustainability are
related to the flexibility of the supply chain and the ability to
exist to meet future demands continually. The study argued
that the VSC elements could meet the pre- and post-COVID-
19 pandemic challenges, while resilience is the central factor
that guarantees the VSC process to meet the future logistics
challenges across the globe. The sustainability in logistics
activities needs to be defined for an effective supply chain.
Golan et al. (2020) conducted a systematic literature review on
supply chain viability. They found a severe lack of “resil-
ience” in the supply chain process, while this inflexibility is
further shown during the emergence of the COVID-19

Fig. 1 Google Search results
(anywhere in the title). Source:
Google Search

Table 1 Google Search results (in the title of the article)

Keywords Search results Search time (s)

“COVID-19” AND “Supply Chain” 13 0.13

“Coronavirus” AND “Supply Chain” 4 0.06

“COVID-19” AND “Logistics” 4 0.21

“Coronavirus” AND “Logistics” Nil Nil

Total 21 0.40

Source: Google Search
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pandemic, which negatively affects the logistics operations
across the globe. The effective supply chain process would
be better performed under consideration of sustainable opera-
tions worldwide. Mahajan and Tomar (2020) considered a
case study of the Indian economy and examined the food
supply chains during the COVID-19 pandemic and found that
the limited supply chain process mainly decreases vegetables,
edible oils, and fruit supply. The few more reasons associated
with the limited food supply chain, e.g., the area of production
zones beyond the retailer centers, fall the food supply avail-
ability across cities. Agrawal et al. 2020) confirmed their find-
ings for the Indian economy in the supply chain process per-
spectives that were severely affected by nationwide lockdown,
which triggered the economy into depression. Novak and Loy
(2020) argued that due to the coronavirus pandemic, the large
scale of outbreak limited the economic activities, which leads
to geographical and political lockdown that disrupts the
supply chain process worldwide. The healthcare supply
chain should be vigilant and resilient to ensure supply and
production from the starting point to the end destination.
Goel et al. (2020) discussed the viability of the supply chain
process in global economic growth in terms of increasing
investment scenario, labor quality, and labor supply; however,
the emergence of SARS-CoV-2 disrupts the supply chain
process and decreases global income, which increases mass
panic in the global world. Larrañeta et al. (2020) emphasized
the need to use three-dimensional printing to ensure the supply
of medical devices and personal protective equipment in
hospitals and homes. Rowan and Laffey (2020) argued that
it is high time to manage supply chain activities, especially
healthcare equipment, including ensuring the free supply of
personal and protective equipment (PPE) to safeguard our
healthcare workers fighting against the coronavirus pandemic.
The reprocessing of PPE is also deemed desirable to minimize
the deficiency of PPE items by adopting most sterilization
technologies. The use of UV irradiation and vaporized
hydrogen peroxide could be more useful for the PPE
process. Linkov et al. (2020) argued that value chain analyses
help build a competitive business model to prevent any un-
wanted external shocks that negatively impact business activ-
ities. The fewmore scholarly writings available on COVID-19
and its effect on logistics performance and value chain are
those of Bandyopadhyay (2020), Villalobos-Arias (2020),
Gagliano et al. 2020), and Rosenbaum (2020); all these stud-
ies discussed mainly the logistic analytics and healthcare is-
sues about the COVID-19 pandemic and emphasized the need
to ensure healthcare supplies items in order to reduced
coronavirus-associated death toll across countries.

The dynamic capability theory and innovation capacity
theory of the supply chain shows their importance to improv-
ing logistics operations by competitiveness and integrated pol-
icies to minimize any specific internal and external shocks
(Wong et al. 2020). The spread of the COVID-19 pandemic

mainly disrupts the supply chain process and its logistics op-
erations that need to be stabilized through organizations’ dy-
namic capabilities and inventory management strategy for
long-term growth (Al-Mansour and Al-Ajmi 2020). Based
on the stated theories, the study proposed the following re-
search hypotheses that are helpful for devising policy formu-
lations, i.e.:

H1: The likelihood that increasing coronavirus registered
cases and death toll disrupts the supply chain process.
H2: The lower case fatality ratios will allow beginning
logistics activities worldwide.
H3: The high rate of coronavirus recovered cases will
allow making smart lockdown strategy to support busi-
ness activities.

These hypotheses need to be checked by using sophisticat-
ed statistical techniques for getting robust findings.

Practical and theoretical contributions of the study

The study contributed both fronts of practical and theoretical
viewpoints. The study’s practical contribution is to link statis-
tical results with the academician viewpoints through asking
questions. The five questions were designed to get views of
academicians regarding the pandemic recession and sustain-
able logistics supply and interlink it with the statistical results.
On the other hand, the study theoretically contributes to the
earlier studies by extending the resource-based view and dy-
namic capability of the supply chain process to prevent it from
some exogenous shocks, specifically from the coronavirus
pandemic. This study is pragmatic and helpful in exerting
some new global facts related to the COVID-19 recession
and sustainable logistics supply worldwide.

Data source and methodological framework

The study used the following variables to analyze the impact
of COVID-19 on supply chain disruption: total cases (denoted
by CAS), total death (denoted by DTH), and total recovered
cases (dented by RECOV) served as proxy variables for ana-
lyzing the COVID-19 pandemic across the globe. The data is
taken from Worldometer (2020, May 29). The case fatality
ratio is calculated based on the above data in two forms, i.e.,
case fatality ratio – death to total cases (denoted by CFRD1),
and case fatality ratio – death to total recovered cases (denoted
by CFRD2). Finally, the overall logistics performance index
(denoted by LPI) (1 = low to 5 = high value) is used to assess
sustainable supply chain activities worldwide. The data is tak-
en from the World Bank (2020). The study used cross-
sectional data of COVID-19 factors at a specific date, i.e.,
May 29, 2020. The annual LPI data of 2018 is used to
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compute the disruption of supply chain process with the
COVID-19 pandemic in four different cross-sectionals, i.e.,
(i) the study collected data from 111 countries primarily af-
fected by the COVID-19 pandemic in terms of increasing
registered cases and the death toll at one point in time, (ii)
the study considered a cross-sectional data of 38 European
countries, (iii) the data of 14 North American countries are
also used in the study, and (iv) finally the study used 40 Asian
countries in the analysis for more robust inferences. The daily
data of COVID-19 registered cases, recovered, and death
cases are regularly updated and collected from the
Worldometer (2020) database, while the LPI dataset is collect-
ed by theWorld Bank and reported in theWorld Development
Indicators on an annual basis. Thus, both data are combined to
estimate the parameter of interest. Table 2 shows the sample of
countries used in the study for ready reference.

The choice of countries’ selection based upon high
COVID-19 cases and overall logistics supply chain portfolio
helps to understand the vulnerability of the COVID-19 pan-
demic on supply chain process. The study extended the

theoretical framework from the scholarly work of El Baz
and Ruel (2021) that focused on supply chain risk manage-
ment in the era of the COVID-19 pandemic. The resource-
based view in an organizational setting has a particular place,
where the firms prepare to any shocks to mitigate it by its
available resource base, including physical, human capital,
and organizational resources (Nandi et al. 2020). For this pur-
pose, the firms need dynamic capabilities to respond to the
specified issues through integration and reconfigure their in-
ternal and external skills to move forward in the challenging
environment (Vu 2020). Furthermore, the need to quip it with
information and communication technologies helps the firms
reduce the supply chain disruptions due to any economic
plague (McMaster et al. 2020). The information processing
theory supports building new ideas and capabilities to im-
prove the logistics chain to contain the COVID-19 pandemic
through digitalize functioning process (Yang et al. 2020;
Queiroz et al. 2020). Based on the stated discussion, the study
used the following empirical equation used to analyze the
vulnerability of the COVID-19 pandemic on supply chain
management across countries, i.e.:

LPIit ¼ ϑ0 þ ϑ1CASit þ ϑ2DTHit þ ϑ3RECOVit

þ ϑ4CFRD1it þ ϑ5CFRD2it þ εit∴
∂CAS
∂LPI

< 0;
∂DTH
∂LPI

þ < 0;
∂RECOV
∂LPI

> 0;
∂CFRD1
∂LPI

< 0;
∂CFRD2
∂LPI

< 0 ð1Þ

where LPI shows logistics performance index; CAS shows
total cases; DTH shows total death; RECOV shows total re-
covered; CFRD1 shows case fatality ratio − death to cases;
CFRD2 shows case fatality ratio − death to recovered cases; it
shows countries and time period; and shows error term.

Equation (1) shows that LPI is expected to be decreased by
increasing COVID-19 registered cases and death tolls, while
high recovered cases would likely increase it. The case fatality
ratio 1 and 2 both will negatively affect supply chain activities

Table 2 List of countries

Panel of 111 countries: USA, Brazil, Russia, Spain, UK, Italy, France,
Germany, India, Turkey, Iran, Peru, Canada, Chile, China, Mexico,
Saudi Arabia, Pakistan, Belgium, Qatar, Netherlands, Bangladesh,
Belarus, Ecuador, Sweden, Singapore, UAE, Portugal, Switzerland,
South Africa, Colombia, Ireland, Indonesia, Kuwait, Poland, Ukraine,
Egypt, Romania, Japan, Austria, Dominican Republic, Philippines,
Argentina, Afghanistan, Panama, S. Korea, Serbia, Bahrain,
Kazakhstan, Czech Republic, Oman, Algeria, Nigeria, Bolivia,
Armenia, Moldova, Morocco, Malaysia, Ghana, Australia, Finland,
Iraq, Cameroon, Honduras, Guatemala, Sudan, Luxembourg,
Hungary, Tajikistan, Guinea, Uzbekistan, Senegal, Thailand, Djibouti,
Greece, Bulgaria, Bosnia and Herzegovina, Gabon, Croatia, El
Salvador, North Macedonia, Cuba, Estonia, Somalia, Iceland,
Lithuania, Kenya, Kyrgyzstan, Sri Lanka, Slovakia, Maldives, New
Zealand, Slovenia, Haiti, Venezuela, Mali, Lebanon, Albania, Tunisia,
Hong Kong, Latvia, Zambia, Equatorial Guinea, Nepal, Costa Rica,
Niger, Cyprus, Paraguay, Burkina Faso, Sierra Leone, and Uruguay

Europe—38 countries: Russia, Spain, UK, Italy, France, Germany,
Belgium, Netherlands, Belarus, Sweden, Portugal, Switzerland,
Ireland, Poland, Ukraine, Romania, Austria, Serbia, Czech Republic,
Norway, Moldova, Finland, Luxembourg, Hungary, Greece, Bulgaria,
Bosnia and Herzegovina, Croatia, North Macedonia, Estonia, Iceland,
Lithuania, Slovakia, Slovenia, Albania, Latvia,Malta, andMontenegro

North America—14 countries: USA, Canada, Mexico, Dominican
Republic, Panama, Honduras, Guatemala, El Salvador, Cuba, Haiti,
Costa Rica, Jamaica, Trinidad and Tobago, and Bahamas

Asia—40 countries: India, Turkey, Iran, China, Saudi Arabia, Pakistan,
Qatar, Bangladesh, Singapore, UAE, Indonesia, Kuwait, Japan,
Philippines, Afghanistan, S. Korea, Bahrain, Kazakhstan, Oman,
Armenia, Malaysia, Iraq, Tajikistan, Uzbekistan, Thailand,
Kyrgyzstan, Sri Lanka, Maldives, Lebanon, Hong Kong, Nepal,
Cyprus, Georgia, Jordan, Vietnam, Yemen, Mongolia, Brunei,
Cambodia, and Bhutan

Source: Worldometer (2020) Fig. 2 Research framework. Source: Authors’ extraction
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across countries. Figure 2 shows the research framework of
the study for ready reference.

Figure 2 shows that COVID-19 pandemicmeasures to con-
trol death toll and reduce case fatality ratio are possible due to
social distancing between the community members. The na-
tionwide lockdown is one of the series to contain coronavirus;
however, it has been associated with some socio-economic
and environmental issues that negatively affect the global
economy’s growth. The disruption of the supply chain process
is one of the adverse outcomes of COVID-19 measures that
limit logistics operations worldwide, which cause a novel
global depression.

The study used threshold regression and multiple regres-
sion techniques to analyze the relationship between the stated
variables at varying worldwide countries, including selected
countries of Europe, North America, Asia, and the rest of the
countries’ panel. Furthermore, the study used an innovation
accounting matrix to assess monthly future progression in the
supply chain process in the worldwide dataset. The impor-
tance of the stated methods in economic estimations is a wide
variety in nature. The threshold regression models give a
unique estimation of inferences on different change points.
Its procedure is simple but more logical to get the smooth
relationship between the regressand and regressors.
Threshold regression usually forms four basic types of thresh-
old effects: (i) step point, (ii) hinge point, (iii) segmented
point, and (iv) stegmented point. The first two types of thresh-
old effects are common in nature, identified at zero slopes
before the change point, while the latter two types allow
non-zero slope between the change points. Additionally, the
stegmented model synthesizes the “step” point and “segment-
ed points” together. Figure 3 shows the elaboration of the
different types of threshold regression for ready reference.

Results

Table 3 shows the trend analysis of candidate variables for
ready reference. The maximum count of total registered cases,
death tolls, and recovered cases on May 29, 2020, is about
1,768,461, 103,330, and 498,725, with a mean value of
50,639.31, 2902.018, and 23,199.42, respectively. The aver-
age value of “case fatality ratio − death to registered cases”
and “case fatality ratio − death to recovered cases” is about
3.682 and 10.481, respectively, while the mean index value of
LPI is 2.981 with a maximum value of 4.20 and a minimum
value of 1.950. The lower mean value of LPI and high
COVID-19 cases clearly show that the coronavirus pandemic
disrupts supply chain process worldwide.

Table 4 shows the threshold regression estimates in 111
countries, 38 European countries, 14 North American coun-
tries, and 40 Asian countries. The results show that higher
coronavirus cases lead to decreased logistics performance

index in the heterogeneous panel of countries and European
panels, while higher death toll further decreases supply chain
process in the North American panel of countries. The in-
creased recovery rate tends to relax nationwide lockdown,
and nations subsequently used a smart lockdown strategy that
supports business activities and logistics operations. Although
unable to signify their impacts on logistics operations, the case
fatality ratios further are assessed in an inter-temporal frame-
work in subsequent sections. The results are consistent with
the earlier studies in different economic settings; for instance,
Ivanov (2020b) predicted the COVID-19 impacts on the glob-
al supply chain process and confirmed the long-term disrup-
tion of logistics activities globally. Stephenson (2020) stressed
the need to ensure the supply of critical healthcare logistics
that badly suffered due the COVID-19 pandemic and its mea-
sures. The outbreak of coronavirus 19 from China to the rest
of the world leads to a severe deficiency of critical healthcare
instruments to the USA and the other world. The US-FDA
regulatory body emphasized ensuring the supply of critical
medical instruments and products and contacting different
medical and surgical manufacturers to do contingency
planning for supplying a free flow of medical gadgets to the
USA. Malhotra (2020) confined its finding on managing ag-
ricultural supply chains affected by the COVID-19 pandemic.
The harvesting of crops and post-harvesting operations need a
stable agricultural supply chain to gain agricultural productiv-
ity to minimize economic losses. Iyengar et al. (2020) argued
that the emergence of COVID-19 across the world leads to
severe issues of managing public health crises, including lo-
gistics supply of healthcare devices, surgical equipment, and
medical products. There is a greater need to ensure a free flow
of logistics supply and production of medical and healthcare
products in order tomeet the challenges of the healthcare crisis
across the globe.

The statistical tests confirmed the goodness-of-fit and mod-
el stability of the model. The diagnostic tests confirmed that
the model is free from normality, serial correlation, and
heteroskedasticity issues. The CUSUM and square of
CUSUM test further verify the model stability in the different
panel of countries. Figure 4 shows the recursive coefficients of
the given variables and found that the given parameters fall in
the critical zone of 5% confidence interval; thus, the parameter
estimates are stable over time.

Table 5 shows the impulse response function of LPI, as
logistics index mainly affected by the COVID-19 pandemic.
The result is assumed on monthly basis variations that take
total registered cases, death tolls, and recovered cases. The
forecast estimates show that from June 2020 to August
2020, there is an expected increase of coronavirus cases that
limit supply chain activities, while after September 2020, the
high rate of recovered cases and reduced registered coronavi-
rus cases tend to increase logistics performance index, which
eventually led to improve supply chain activities. It will begin
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to resume operational activities. Although it is expected that
sensitive coronavirus cases will substantially decrease from
August 2020 to February 2021, the death tolls may hinder

supply chain activities across countries. The proportion of
death to registered coronavirus cases will begin to decline
logistics activities, while the proportion of death to recovered

Fig. 3 Different types of threshold effects. a Step point effect. b Hinge point effect. c Segmented point effect. d Stegmented point effect. Source:
Adapted from Fong et al. (2017)

Table 3 Descriptive statistics

Methods CAS DTH RECOV CFRD1 CFRD2 LPI

Mean 50,639.31 2902.018 23,199.42 3.682 10.481 2.981

Maximum 1,768,461 103,330 498,725 16.228 159.090 4.200

Minimum 811 4 22 0.064 0.125 1.950

Std. Dev. 181,161.9 11,233.60 60,948.21 3.281 18.827 0.562

Skewness 8.110 7.116 5.182 1.688 5.435 0.403

Kurtosis 75.89 60.839 36.570 6.315 39.338 2.190

Countries 111 111 111 111 111 111

CAS shows total registered cases, DTH shows total death, RECOV shows total recovered, CFRD1 shows case fatality ratio concerning death to total
cases, CFRD2 shows case fatality ratio concerning death to recovered cases, and LPI shows logistics performance index
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Table 4 Threshold regression
analysis Variables Panel of 111 countries Europe North Americaa South Asia

Constant 2.586* 2.806* 2.481* 2.563*

CAS −4.78E-05* −8.19E-05* 6.88E-06 −2.52E-05
DTH ----- ----- −0.0005** -----

RECOV 0.00016* 0.00018* 8.42E-05* 0.00012*

CFRD1 0.024 0.016 −0.0002 0.054

CFRD2 −0.0035 0.011 −0.0019 −0.002
Statistical tests

R2 0.473 0.747 0.836 0.503

Adjusted R2 0.431 0.672 0.735 0.356

F-statistic 11.260* 9.997* 8.214* 3.427*

Diagnostic tests

JB test 3.397 (0.182) 0.193 (0.907) 0.982 (0.611) 10.275 (0.005)

LM test 2.230 (0.112) 0.872 (0.430) 1.421 (0.312) 0.433 (0.653)

Heteroskedasticity test 0.676 (0.711) 0.425 (0.895) 1.201 (0.388) 0.339 (0.942)

Ramsey RESET t-test 0.215 (0.829) 1.786 (0.085) 1.316 (0.229) 0.415 (0.655)

CUSUM OK OK OK OK

SQCUSUM OK ----- OK OK

*shows 1% significance level
a OLS estimates. CAS shows total registered cases, DTH shows total death, RECOV shows total recovered,
CFRD1 shows case fatality ratio concerning death to total cases, CFRD2 shows case fatality ratio concerning
death to recovered cases, and LPI shows logistics performance index

Fig. 4 Recursive coefficients for the overall panel (N=111 countries). Source: Author’s estimates
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cases will support to improve supply chain activities from
August 2020 onward. The results show some significant var-
iations in the COVID-19 cases that will influence the logistics
performance index over time.

Table 6 shows the VDA estimates of LPI and it is found
that total coronavirus recovered cases will largely be influ-
enced by supply chain process, followed by death toll, total
registered cases, and the proportion of death to registered
cases, while the least influenced will be the proportion of
death to recovered cases on logistics supply since August
2020 onward.

Discussion of findings

The series of questions regarding pandemic recessions, carbon
emissions, and supply chain disruptions were asked from the
academicians that hold a Ph.D. degree and have a diverse
background on the stated topic. The main questions and their
answers are reported in Table 7 for ready reference.

The qualitative assessment confirmed the statistical results
of the study. The need for sustainable logistics policies im-
proves air quality while improving the general public’s im-
mune system that is likely less affected by the coronavirus.
Table 8 shows the empirical estimates of logistics perfor-
mance and carbon damages1 (denoted by CO2, % of GNI)
in a panel of 111 countries.

The results show that case fatality ratios have a differential
impact on the logistics performance index, as CFRD1 has a
direct relationship while CFRD2 have an indirect relationship
with the LPI. The result implies that death to COVID-19 cases
increases medical logistics supplies, which is imperative for
achieving sustainable healthcare agenda across countries. The
impact of carbon damages on LPI is negative, which con-
firmed that countries restrict unstainable logistic activities
and move towards clean and green logistics performance on
a large scale. The greater needs to make strict environmental
regulations and improve logistics green activities are desirable
for achieving the healthcare sustainability agenda worldwide
(Yu et al. 2021; Safa et al. 2021; Chowdhury et al. 2021).

Conclusions

The logistics supply chain is desirable to minimize socio-
economic and environmental issues about the emergence of
the COVID-19 pandemic. The study identifies different
COVID-19 factors that negatively affect the valuable supply
chain process across the globe. The results show that the emer-
gence of the COVID-19 pandemic mainly disrupts the valu-
able supply chain process that needs unified global policies to
ensure a free flow of the logistics supply chain. The increasing
number of coronavirus patients and death tolls obstruct the
global supply chain process. In contrast, an increase in the
number of coronavirus recovery cases liberalizes economic
policies and allows industries and businesses to work under
a constraint environment, which begins to resume logistics
activities worldwide. The forecast estimates show that in
June to August 2020, there is a likelihood to increase more
coronavirus patients and subsequently increases death toll;
however, since September 2020, the high recovery rates and
lower new cases embark logistics activities worldwide.

Table 5 Impulse response of LPI for the overall panel (N=111
countries)

Months LPI CAS DTH RECOV CFRD1 CFRD2

June 0.104 −0.033 −0.050 −0.093 −0.047 −0.004
July 0.031 −0.051 −0.065 −0.031 −0.023 0.034

August 0.016 −0.0002 −0.039 0.024 0.031 0.021

September 0.016 0.008 −0.015 0.050 0.015 0.013

October 0.024 0.019 −0.021 0.037 −0.0009 0.020

November 0.029 0.008 −0.017 0.027 −0.004 0.014

December 0.029 0.008 −0.018 0.017 −0.002 0.012

January 0.023 0.003 −0.014 0.014 −0.002 0.009

February 0.019 0.004 −0.013 0.012 −0.001 0.008

CAS shows total registered cases, DTH shows total death, RECOV
shows total recovered, CFRD1 shows case fatality ratio concerning death
to total cases, CFRD2 shows case fatality ratio concerning death to re-
covered cases, and LPI shows logistics performance index

Table 6 Variance decomposition analysis of LPI for the overall panel
(N=111 countries)

Months SE. LPI CAS DTH RECOV CFRD1 CFRD2

June 0.534 94.028 0.392 0.881 3.035 0.793 0.006

July 0.545 90.612 1.263 2.306 3.248 0.953 0.409

August 0.554 87.810 1.223 2.748 3.344 1.246 0.549

September 0.561 85.458 1.213 2.750 4.069 1.289 0.592

October 0.568 83.745 1.303 2.835 4.414 1.260 0.709

November 0.571 82.956 1.309 2.890 4.586 1.250 0.768

December 0.574 82.428 1.317 2.961 4.638 1.241 0.805

January 0.576 82.100 1.313 3.003 4.676 1.235 0.827

February 0.577 81.826 1.312 3.042 4.698 1.230 0.846

CAS shows total registered cases, DTH shows total death, RECOV
shows total recovered, CFRD1 shows case fatality ratio concerning death
to total cases, CFRD2 shows case fatality ratio concerning death to re-
covered cases, and LPI shows logistics performance index 1 Data is taken from World Bank (2020).
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Policy recommendations

The following policy implications are desirable to contain
coronavirus cases and improve global logistics activities, i.e.:

Table 7 Qualitative academic assessment regarding carbon emissions,
logistics supply chain, and COVID-19 pandemic recession

Question
numbers

Statements Answers

Q.1. Would you like to tell us
about the vulnerability of
the COVID-19 pandemic
regarding disruption in the
logistics supply chain and
environmental degrada-
tion?

Well, the answer is very
straight forward. During
the COVID-19 pandemic,
the global environmental
quality is partially im-
proved due to the closure
of industries and low traffic
on the roads because of
strict or smart lockdowns.
However, the environmen-
tal sustainability agenda
could not be achieved in
the long-run; once the
pandemic recession will
over, and industries will
again get momentum, traf-
fic volume will increase.
On the other hand, the lo-
gistics supply, especially
medical supply and food
supply, was severely
disrupted due to travel and
transportation restrictions.
Hence, it creates many
socio-economic issues that
need to be resolved
through smart planning
strategies.

Q.2. Do you think an increase in
the number of coronavirus
registered cases and death
tolls disrupts the
sustainable supply chain
process?

Yes, an increase in the
number of COVID cases
and its associated deaths
lead to strict lockdown and
closure of industries,
which cause more
significant disruptions in
the inventory management
and supply chain process.
The need to digitalize
information channels and
supply process would be
helpful to restore logistics
operations.

Q.3. Do you think an increased
case fatality ratio would
lead the global world more
in depression?

Yes, as the number count
down increases, the global
economic activities would
swing to more recession,
and financial activities
would mainly affect, which
ultimately affects the
overall economic
progression worldwide.

Q.4. Do you think if the global
world successfully
provided coronavirus
vaccine to the general
public, it would turn the
economy out of recession?

The problem may arise at an
early stage when the few
countries would get the
vaccine while the rest
would be waiting in line,
so that time, we need to get
more precautionary
measures related to

Table 7 (continued)

Question
numbers

Statements Answers

COVID-19 and follow the
strict SOPs designed by the
WHO to prevent it from
the pandemic.

Q.5. Finally, we would be happy
to see your views regarding
policies and strategies to
improve sustainable
logistics supply and
minimize the spread of the
COVID-19 pandemic.

Well, logistics supply should
be smoothly performing
during the pandemic
recession. It would help
ensure a free flow of
medical equipment and
life-saving drugs and en-
sure food availability, re-
ducing the incidence of
newly infected cases glob-
ally. Further, logistics op-
erations should be envi-
ronmentally friendly. The
use of renewable fuels in
transport logistics would
help to improve environ-
mental quality indicators.
A healthy environment
improves the immune sys-
tem of the general public
that helps to prevent it from
coronavirus.

Table 8 Robust least squares regression estimates

Dependent variable: LPI

Variable Coefficient Std. error z-
statistic

Prob.

CFRD1 0.071 0.017 4.035 0.000

CFRD2 −0.005 0.003 −1.884 0.059

CO2 −0.080 0.043 −1.835 0.066

Constant 2.918 0.117 24.90 0.000

Robust statistics

R2 0.191 Adjusted R2 0.167

Rw2 0.247 Adjust Rw2 0.247

AIC 107.306 SIC 118.806

CFRD1 shows case fatality ratio concerning death to total cases, CFRD2
shows case fatality ratio concerning death to recovered cases, CO2 shows
carbon damages, and LPI shows logistics performance index
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i) The global economies should provide personal and pro-
tective items to the healthcare professionals fighting as
frontline soldiers from the coronavirus pandemic.
There is a need to ensure the valuable healthcare supply
chain for providing medical equipment and other in-
struments without any significant delays.

ii) The efficient supply chain process is desirable that can
be changed according to the given situation. The uni-
fied global policies should be framed to free healthcare
logistics activities worldwide.

iii) The emphasis on quality and essential productions
should keep moving under precautionary restrictions
to ensure a free flow of logistics supply that supports
businesses to sustain in a given scenario.

iv) The smart lockdown, massive awareness about the
deadly pandemic, and adoption of necessary preven-
tion measures would be helpful to restrain coronavirus
plague and support to the business-related activities to
keep increasing their momentum of production and
consumption in order to utilize logistics operations
effectively.

v) The need to explore further dimensions of valuable
supply chain process would help improve logistics op-
erations worldwide.

It is quite apparent that global carbon emissions substan-
tially decrease due to shutdown manufacturing industries that
lead to serve the cause of employees’ downsizing, increase
mental illness, severe financial crisis, and loss of production
and consumption. The logistics activities were affected during
the COVID-19 pandemic, which needs to come back through
digitalize manufacturing. Food supply provision is the ulti-
mate challenge in unprecedented times, not limited to food
shortages and production. Simultaneously, the greater need
tomaintain the COVID-19-associated SOPs in the retail stores
is considered the most significant challenge to contain pan-
demic recession. In this regard, the sustainable food logistics
supply is the ultimate option to minimize coronavirus pan-
demic spread through online purchase decisions. The need
for considering health protocols and autonomation is desirable
to sustain logistics activities. The role of information technol-
ogies in using logistics operations to digitize their working
channels would help move forward for long-term growth
and contain the COVID-19 pandemic across countries.

The study is limited to the three factors of coronavirus
pandemic used in this study to estimate case fatality ratio
and recovered ratio. Simultaneously, there is a high need to
extend it with some other factors, including population densi-
ty, testing labs, financial indicators, and information channels
that would give more policy insights to formulate effective
long-term policies. Furthermore, the study only focused on
sustainable logistics supply while extending it with the med-
ical supply chain, food supply chain, and transport supply

chain to assess the economic shocks of COVID-19 on logis-
tics activities across countries. These policies suggested a way
to move forward under a constraint environment, which we
may use to defeat coronavirus through unified global
healthcare supply chain policies.
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