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ABSTRACT
The financial implications of the worldwide COVID-19 pandemic and the effective mitigation of the
negative effects are the subject of anongoingdebate.Weaim toempirically substantiate this debate.
Based on a sample of 4,032 publicly traded U.S. and Chinese firms, we conduct an event study and
find that the COVID-19 pandemic is associated with a substantial decrease in shareholder value, sig-
nificantly varyingbetweenU.S. andChinese firms andacross industries.We further identify structure-
and supply chain-related firm factors that mitigate the negative impact. Specifically, we find that
smaller firms experience a less negative impact on shareholder value, challenging established find-
ings. Our results also suggest that a lower dependence on physical assets, a shorter trade cycle, and
a higher degree of vertical integration attenuate the negative impact on shareholder value. Our find-
ingsprovide important insights formanagers andpolicymakers.We recommendmanagers to reduce
the dependency on business models that strongly rely on physical assets, to streamline trade cycles,
and to reduce supply chain complexity. From a policy perspective, we emphasise the importance of
more industry-specific granularity of public support measures.
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1. Introduction

In late December 2019, a novel coronavirus (COVID-
19) emerged and quickly spread across Asia, Europe,
and America. On March 11, 2020, the World Health
Organization (WHO) declared COVID-19 a pandemic.
The following healthcare emergency counts more than
550 million COVID-19 infection cases and about 6 mil-
lion deaths worldwide, as of July 2022.1 Given the pub-
lic health risk associated with the spread of the disease
through individual human mobility, governments across
the globe have imposed di!erent measures, including
restrictions on social gatherings, travel, and commerce
(Ivanov 2021; WHO 2020). The resulting ad-hoc policies
substantially a!ect "rm operations and the general #ow
of goods and services along the supply chain (Choi 2021;
Ivanov and Dolgui 2020; Ketchen and Craighead 2020).
According to 2020 industry reports, 94% of the Fortune
1000 "rms were facing substantial supply chain disrup-
tions (Shen and Sun 2022; Sherman 2020).

The COVID-19 pandemic presented "rms with an
unexpected exogenous shock. Especially during the ‘"rst
wave’ in 2020, the COVID-19 pandemic has evoked
substantial "nancial consequences for "rms (Singh
et al. 2021; Ketchen and Craighead 2020). InMarch 2020,
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for example, Poland closed its borders, creating a bottle-
neck for the #ow of supplies along Europe’s key east-west
transportation axis. Truck queues of more than 20 miles
illustrated the delays at the border to Germany and sym-
bolise the substantial economic impact (Shotter, Milne,
and Fleming 2020).

In the U.S., new vehicle sales, for instance, declined
by about 15% in 2020 (Wayland 2020). The unexpected
massive drop in demand forced General Motors, Ford,
and Fiat Chrysler to all temporarily shut down several
U.S. factories (LeBeau and Higgins-Dunn 2020). Ford
reported an operating loss of $1.9 billion in the sec-
ond quarter of 2020 (Colias and Bender 2020). The
global agriculture sector presents another illustrative
example, where border closures and labour shortages
entailedmassive food supply#uctuations that propagated
across global supply chains (Ali et al. 2022). In contrast,
some "rms reported surging revenues, as demands were
also rising unexpectedly. During times of social distanc-
ing and lock-downs, home "tness equipment sales, for
instance, grew by 170% (Wood 2020). Peloton Interac-
tive, onemajormanufacturer of exercise bikes, was strug-
gling to adjust its production to meet demand. However,
the "rm reported $757.9 million in revenue in the third
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quarter of 2020,more than triple compared to 2019 (Chin
and Needleman 2020).

To mitigate the e!ects of the COVID-19 pandemic,
"rms adjusted supply chain structures and processes
(Ivanov 2021; Ateş et al. 2022; Raj et al. 2022). Dur-
ing the early stages of the COVID-19 pandemic, "rms
explored the role of short-term cash and trade cycles to
overcome the associated uncertainty (Broughton 2021;
Francis and Gryta 2020). In April 2020, the UK fash-
ion retailer New Look delayed payments to suppliers and
shortened payment terms to generate cash and ensure
survival (BBC 2020b). In contrast, TKMaxx, for example,
extended supplier payment terms by 90 days to improve
supplier relationships and mitigate associated supplier
default risks (Gault 2020). The COVID-19 pandemic
exposed several weaknesses in global supply chains, and
has started a re-shoring trend, reducing global depen-
dencies (Raj et al. 2022; Giannoccaro and Iftikhar 2022).
According to a survey conducted in late April 2020 by
McLaughlin and Associates, 59% of the U.S. respon-
dents indicated re-shoring considerations, for example
a strategic withdrawal of manufacturing from China
(Rapoza 2020).

Policy makers are faced with the challenge of under-
standing the structural impact of the COVID-19 pan-
demic, to adapt regulations and support programmes
(Freund 2021). Firms in typically knowledge-intensive
industries and with digital processes in place are able to
adjust quickly and maintain or even improve productiv-
ity (Ovide 2021; Ivanov, Dolgui, and Sokolov 2019). On
the other hand, "rms relying on physical factories, stores
and equipment are less #exible to navigate strict reg-
ulations, including safety precautions, lock-downs and
work-from-home orders. For example, in February 2020,
the Taiwanese electronics supplier Foxconn announced
the temporary closure of its Shenzhen plant, mandated
by the authorities to contain the spread of the virus.
After weeks of production halt, Foxconn pushed for per-
mission to resume operations, compliant with respec-
tive COVID-19 policies, including regular temperature
checks and surgical mask equipment for thousands of
workers (BBC 2020a). These measures created substan-
tial direct costs for the "rm. Compared to the previous
year, Foxconn reported a 90% pro"t drop for the "rst
quarter of 2020 (Kubota and Wang 2020).

In contrast to prior studies on adverse "rm events,
the COVID-19 pandemic arguably presents an unprece-
dented and novel environment for "rms, based on
three dimensions. First, it is an unprecedented large-
scale event, a!ecting economies worldwide and not
just a single "rm or a speci"c industry (Linton and
Vakil 2020). Second, the COVID-19 pandemic presents a
truly exogenous shock.While acknowledging fewnotable

exceptions (e.g. Hendricks, Jacobs, and Singhal 2020),
prior studies predominantly focus on "rm-endogenous
events like supplier bankruptcy, production issues, or
part shortages (e.g. Schmidt et al. 2020; Hendricks and
Singhal “An Empirical Analysis of the E!ect of Supply
Chain,” 2005). Third, the COVID-19 pandemic a!ects
the entire value chain, ranging from raw materials to
end consumers, and disrupting both supply and demand
(Shih 2020). Given the potential implications for "rms
and policymakers, we believe it is important to study
the "nancial impact associated with the COVID-19 pan-
demic and the potential mitigating factors, as they are
discussed in academia and practice. Contributing to the
ongoing debate on the COVID-19 pandemic and extend-
ing the literature on adverse events in an operations
and supply chain management context, we address two
prominent research questions: (1) What is the !nancial
impact of the COVID-19 pandemic? and (2) What are
the mitigating !rm factors for the !nancial impact of the
COVID-19 pandemic?

Given the recency and high uncertainty associated
with the COVID-19 pandemic, the actual impact on
"nancial "rm performance is inherently di%cult to mea-
sure. Scholars across di!erent disciplines commonly
use the event study method to estimate the "nancial
consequences of global events and subsequent poli-
cies (e.g. Cousins et al. 2020; Gaertner, Hoopes, and
Williams 2020). The event study method is also suit-
able to address our research questions, providing a "rst
assessment of the "nancial impact that investors attribute
to the COVID-19 pandemic, based on expectations of
future cash #ows (Hendricks, Jacobs, and Singhal 2020).
In this study, we analyse a sample of 4,032 public "rms,
composed of 1,719 from the U.S. and 2,313 from China,
across six industries. Focusing on the "rst wave of the
pandemic, we "nd that our sample "rms experience a sig-
ni"cant average decrease in shareholder value of−2.27%
in the "rst month and −16.67% over the three months
period after the beginning of the COVID-19 pandemic
in January 2020. Estimating a set of robust linear regres-
sion models, we "nd that smaller "rms experience a less
negative impact on shareholder value. Less dependence
on physical assets, shorter trade cycles, and a higher
degree of vertical integration further attenuate the neg-
ative e!ects on shareholder value. In a series of robust-
ness checks, we test the sensitivity of the results to our
empirical design choices.

The contribution of our work on the impact and mit-
igation of adverse e!ects of the COVID-19 pandemic on
"rm operations is twofold. First, providing empirical evi-
dence for the negative impact on shareholder value, we
advance the ongoing debate on the COVID-19 pandemic
(Sodhi, Tang, andWillenson 2022; Ivanov 2022; Ketchen
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andCraighead 2020; Ivanov “Viable supply ChainModel:
Integrating Agility,” 2020). We also extend the general
body of work on adverse supply chain events, such as
delays and disruptions, by studying an unprecedented
and structurally di!erent phenomenon (Liu et al. 2022;
Giannoccaro and Iftikhar 2022; Xu et al. 2020; Jacobs and
Singhal 2017; Bode et al. 2011). In a post-hoc test, we fur-
ther show that there are signi"cant di!erences between
U.S. and Chinese "rms, and across industries, regard-
ing both the magnitude and persistence of the negative
e!ects on shareholder value. Based on the intricacies on a
country and industry level, we derive several recommen-
dations for international policymakers.

Second, we identify a set ofmitigating "rm factors that
attenuate the negative shareholder value impact of the
COVID-19 pandemic. We challenge established "ndings
and add important factors to the scholarly debate on the
mitigation of adverse events (Lo et al. 2018; Hendricks,
Singhal, and Zhang 2009; Hendricks and Singhal 2003).
The identi"cation of these factors may provide insights
formanagers and policymakers with respect to the recov-
ery after the COVID-19 pandemic and the implementa-
tion of potential mitigation measures for future adverse
events.

2. Related literature on the COVID-19 pandemic

Academic literature on the COVID-19 pandemic is
emerging. Across multiple disciplines, studies exam-
ine the e!ects of the COVID-19 pandemic on "rm
innovation (Cooper 2021), risk management (El Baz
and Ruel 2021; Choi 2021), its relationship to sup-
ply chain management (Raj et al. 2022; Kähkönen
et al. 2022; Mohammed, Jabbour, and Diabat 2022), and
resilience (Ali et al. 2022; Kamalahmadi, Shekarian, and
Parast 2022).

During the beginning of the COVID-19 pandemic,
early conceptual work contributed to our general under-
standing of the phenomenon (e.g. Craighead, and
Darby 2020; Ivanov “Viable supply Chain Model: Inte-
grating Agility,” 2020; Ivanov and Dolgui 2020; Ketchen
andCraighead 2020; Shih 2020). For instance, Craighead,
and Darby (2020) present multiple theoretical lenses to
better understand and examine pandemics. Ivanov and
Dolgui (2020) take a novel intertwined supply chain per-
spective to discuss supply chain resilience in the context
of the COVID-19 pandemic. Ardolino, Bacchetti, and
Ivanov (2022) conduct a systematic literature review on
the impact of the COVID-19 pandemic in manufactur-
ing, identifying pathways for future research.

Beyond conceptual research, multiple analytical and
simulation-based studies have emerged in the context
of the COVID-19 pandemic. Ivanov “Predicting the

Impacts of Epidemic Outbreaks,” (2020), for instance,
was among the "rst to use discrete event simulationmod-
els to predict the impact of COVID-19 disruptions on
supply chains. In this study, the author demonstrates that
facility closing and opening timing was a crucial factor.
In the context of food supply chains, Singh et al. (2021)
implemented simulation modelling to study the ele-
vated demand uncertainty during the pandemic, high-
lighting the importance of supply chain resilience. In
another exemplary piece, Ivanov and Dolgui (2021) pro-
vide speci"c implementation guidance for simulation-
based research as a powerful tool for supply chain stress
testing.

Given the recency of the COVID-19 pandemic and
the corresponding limited availability of real world data,
related empirical research has just started to emerge.
To capture the current state of empirical research on
the COVID-19 pandemic from a supply chain resilience
perspective, we screened the leading operations man-
agement journals in the Web of Science database, using
a keyword search string including combinations of
COVID-19, coronavirus, supply chain, resilience, andmit-
igation, including their variations and related terms. The
search resulted in 41 papers, which we reduced to 11
after an abstract screening, ensuring to be consistent
with the applied methodology (i.e. the study follows an
empirical design) and the context (i.e. the study subject
is the COVID-19 pandemic). Table 1 presents a sum-
mary overview of these papers, including the applied
method and the key "ndings.Most papers collect survey-
based primary data, followed by case study designs, and
mixed methods approaches (e.g. Dohmen et al. 2022;
Saïah et al. 2022). For example, based on survey data from
470 French "rms, El Baz andRuel (2021) demonstrate the
importance of dedicated supply chain risk management
practices in facilitating resilience against the COVID-
19 disruptions. Kähkönen et al. (2022) use a survey
design to show that dynamic capabilities, such as "rms
re-con"guring abilities, foster supply chain resilience. In
addition, Shen and Sun (2022) conduct a single case study
based on data from the Chinese online retailer JD.com,
examining the"rm’s impact and response to theCOVID-
19 pandemic. The authors "nd that an integrated supply
chain structure and intelligent platforms helped JD.com
to deal with disruptions. Taking a supply chain viabil-
ity perspective, Ivanov (2021) follows a mixed methods
approach, including case studies and quantitative data,
to identify four adaptation strategies that "rms employ
to maintain supply chain viability during the COVID-19
pandemic.

However, we "nd that there is a lack of large-
scale quantitative studies, with only few notable excep-
tions (e.g. Y. Li et al. 2022). Speci"cally, the "nancial



IN
TERN

A
TIO

N
A
L
JO

U
RN

A
L
O
F
PRO

D
U
CTIO

N
RESEA

RCH
2473

Table 1. Overview of recent empirical literature on resilience to COVID-19.

Authors Title Journal Method Key findings

Dohmen et al. (2022) When preemptive riskmitigation is insufficient:
The effectiveness of continuity and resilience
techniques during COVID-19

POM Experiment, discrete-event simulation Reactive to COVID-19, firms’ planning process and time
horizon changes have more impact on business
continuity than resource reconfiguration

El Baz and Ruel (2021) Can supply chain risk management practices
mitigate the disruption impacts on supply
chains’ resilience and robustness? Evidence
from an empirical survey in a COVID-19
outbreak era

IJPE Survey, structural equation modeling During COVID-19, a combination of dynamic resources
mitigates disruption uncertainty; supply chain risk
management practices function as a mediator, fostering
supply chain resilience

Ivanov (2021) Supply Chain Viability and the COVID-19
pandemic: A conceptual and formal
generalisation of four major adaptation
strategies

IJPR Case studies, quantitative modelling Four adaptation strategies – intertwining, scalability,
substitution, and repurposing – facilitate supply chain
viability in the context of COVID-19

Kähkönen et al. (2022) COVID-19 as a trigger for dynamic capability
development and supply chain resilience
improvement

IJPR Survey, structural equation modeling Upstream COVID-19 impact affects capabilities to leverage
opportunities or neutralise risks; Reconfiguring abilities
foster supply chain resilience

Y. Li et al. (2022) Breaking out of the pandemic: How can firms
match internal competence with external
resources to shape operational resilience?

JOM Secondary data, regression analysis More heterogeneous matchings between internal
(external) flexibility and external (internal) stability
facilitate and more homogeneous matchings reduce
resilience

Münch and Hartmann (2022) Transforming resilience in the context of a
pandemic: Results from a cross-industry
case study exploring supply chain viability

IJPR Multiple case study Identification of seven higher-level capability clusters
that drive resilience during COVID-19 (e.g. agility,
collaboration, digital preparedness)

Ruel and El Baz (2022) Disaster readiness’ influence on the impact of
supply chain resilience and robustness on
firms’ financial performance: A COVID-19
empirical investigation

IJPR Survey, structural equation modeling Supply chain disaster readiness fosters resilience and
robustness; Supply chain resilience has a positive impact
on financial performance

Saïah et al. (2022) Process modularity, supply chain respon-
siveness, and moderators: The Médecins
Sans Frontières response to the COVID-19
pandemic

POM SC data, content analysis, interviews,
Delphi study

In the context of a humanitarian organization’s COVID-19
operations, process modularity is positively associated
with supply chain responsiveness

Shen and Sun (2022) Strengthening supply chain resilience during
COVID-19: A case study of JD.com

JOM Single case study Integrated supply chain structure and intelligent platforms
helped JD.com to manage the COVID-19 disruptions

van Hoek (2021) Larger, counter-intuitive and lasting – The
PSM role in responding to the COVID-19
pandemic, exploring opportunities for
theoretical and actionable advances

JPSM Survey and interview analysis The role of purchasing and supply management during
COVID-19 is multidimensional, counter to game theory,
and multi-stage

Yang et al. (2021) Antecedents and consequences of supply
chain risk management capabilities: An
investigation in the post-coronavirus crisis

IJPR Survey, structural equation modeling The fit between information processing capacities and
requirements facilitates supply chain risk management
capabilities (and, in turn) supply chain resilience

IJPE = International Journal of Production Economics, IJPR = International Journal of Production Research, JOM = Journal of Operations Management, JPSM = Journal of Purchasing and Supply Management, POM =
Production and Operations Management.
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consequences of the COVID-19 pandemic as well as
potential mitigating factors remain unclear. Addressing
this gap, our objective is to inform scholars andmanagers
on the "nancial impact, and outline potential mitigation
paths for COVID-19 and future large-scale disruptions.

3. Hypotheses development

We conduct our hypotheses development in two steps.
First, we present previous work on the "nancial conse-
quences of adverse events along the supply chain to argue
for the shareholder value impact of the global COVID-19
pandemic. Second, we discuss a set of potential miti-
gating "rm factors that are either structure- or supply
chain-related, and their potential e!ects on these "nan-
cial consequences. Figure 1 shows our corresponding
conceptual model.

3.1. The shareholder value impact of the COVID-19
pandemic

Prior academic literature on adverse events a!ecting "rm
operations and supply chains consistently "nds nega-
tive consequences for "rms (e.g. Hendricks and Singhal
“Association Between Supply Chain,” 2005). As a sub-
set of this stream, few studies also empirically demon-
strate that there are negative e!ects on shareholder value
(e.g. Schmidt et al. 2020; Hendricks, Jacobs, and Sing-
hal 2020; Zsidisin, Petkova, and Dam 2016; Hendricks
and Singhal 2003). In contrast to the phenomena exam-
ined in prior studies, the COVID-19 pandemic presents

an exogenous, systemic shock that a!ects "rms globally
on an unprecedented scale (Sodhi, Tang, and Willen-
son 2022; Govindarajan and Bagla 2020; Craighead, and
Darby 2020). However, we argue that investors may sim-
ilarly react to the additional costs and lost revenues of
the COVID-19 pandemic. Speci"cally, we argue that the
COVID-19 pandemic can impact "rms along three dis-
tinct risk dimensions: (1) supply uncertainty, (2) demand
uncertainty and (3) operational disruptions due to com-
pliance with new ad-hoc restrictions and policies.

First, the COVID-19 pandemic drives supply uncer-
tainty, as both transportation and production are
a!ected. On the one hand, increased health and safety
checks or even (partial) closings delay processing at inter-
national borders, slowing down global transport (Sodhi,
Tang, and Willenson 2022; Mohammed, Jabbour, and
Diabat 2022). Restrictions on individual mobility further
create workforce shortages. For instance, the COVID-
19 pandemic has exacerbated the challenge for "rms
to "nd enough truck drivers to maintain operations
(Singh et al. 2021; Splitter 2020). In addition, as more
airlines drastically reduce services, air freight capacity
also decreases. When the U.S. decided to ban foreign
travel in February 2020, they lost an estimated 85% of air
freight capacity (Saul, Dowsett, and Baertlein 2020). The
delays in processing and limited transport capacity are
highly dynamic, driving supply uncertainty and increas-
ing overall costs for "rms. On the other hand, slowing
movements of goods and workforce mobility restrictions
a!ect production. Production interruptions at suppliers
can create ripple e!ects along the entire supply chain,

Figure 1. Conceptual model.
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magnifying supply uncertainties for downstream "rms
(Ivanov 2021; Dolgui, Ivanov, and Sokolov 2018; Bode
and Wagner 2015). These ripple e!ects are especially
strenuous on supply chain resilience and add complexity
to recoverymeasures (Giannoccaro and Iftikhar 2022). In
March 2020, the Italian automotive componentmanufac-
turer MTA, a strategic supplier to Fiat Chrysler, General
Motors and Volkswagen, had to shut down its plants for a
full week, adversely a!ecting its customers (Malan 2020).

Second, the COVID-19 pandemic is associated with
changes in buying behaviour of consumers and business
customers, raising demand uncertainty. Ad-hoc poli-
cies imposing new restrictions, "nancial uncertainty and
individual health concerns evoke signi"cant demand
decreases for some goods and services and substan-
tial demand increases for others. For example, "rms
in the industrial equipment industry experience strong
decreases in demand, as many buying companies delay
investments in new machinery and postpone upgrades
and maintenance, due to the uncertainty created by the
COVID-19 pandemic. According to aMcKinsey &Com-
pany survey, about 80% of the respondents frommachin-
ery and automation "rms reported disruptions as a result
of substantial demand decreases (Becker et al. 2020).
Another example is the automotive industry, where the
demand for cars across the globe has collapsed by up
to 82% during the spring and summer months of 2020,
disrupting the entire industry (Collie et al. 2020). Volk-
swagen, one of the world’s largest car manufacturers, lost
more than 50% of its shareholder value between Jan-
uary and late March 2020, even exceeding the negative
shareholder value impact following the company’s emis-
sion scandal in 2015 (Jacobs and Singhal 2020). The food
industry has also experienced a massive shift in demand,
as store sales for groceries and supplies increased by 29%
over the year 2020, whereas sales at restaurants and fast-
food locations decreased by 27% (Singh et al. 2021; Felix
et al. 2020). The unexpected demand shifts challenge
forecasting and planning, generating revenue losses and
additional costs, for example due to excess inventory.

Third, the COVID-19 pandemic further evokes oper-
ational disruptions, as "rms establish and maintain
compliance with new ad-hoc restrictions and policies,
creating unexpected additional direct costs (Sodhi, Tang,
andWillenson 2022; Trentmann 2020). Health and safety
measures, including mobility restrictions and social dis-
tancing rules, decrease production capacity and can even
result in a (temporary) halt of production. For example,
Volkswagen, Fiat Chrysler, and Hyundai, among oth-
ers, were forced to halt their production lines at dif-
ferent manufacturing plants due to compliance issues
(Hart 2020). Illustrating the severe "nancial conse-
quences, Volkswagen subsequently reported that one of

their factory shutdowns in Germany costs around $13
million an hour (Rauwald 2020). Increasing compli-
ance e!orts further drive operating expenses, especially
since restrictions and policies are short-term actions
and subject to continuous adaption. To deal with this
highly dynamic environment, "rms are creating ded-
icated COVID-19 task-forces to manage their policy
implementation, further driving administrative expenses
(Ivanov 2021; Lev-Ram 2020). Some "rms provide per-
sonal protective equipment, such as face masks and
gloves, and install a variety of amenities, including dis-
infectant dispensers, touch-free water fountains, or table
dividers, in order to keep their operations running.
For example, the IT company Iron Mountain reported
pandemic-related short-term expenses of over $10 mil-
lion (Trentmann 2020).

Overall, we propose that investors negatively assess
the cost increases and revenue losses associated with
the COVID-19 pandemic due to increased supply and
demand uncertainty as well as operational disruptions,
resulting in an overall negative impact on shareholder
value.

Hypothesis 1: The COVID-19 pandemic is associated
with a decrease in shareholder value.

3.2. Factorsmitigating the shareholder value
impact

As adverse events a!ecting "rm operations and supply
chains can be detrimental to "rm value, multiple stud-
ies explore "rm factors mitigating the negative conse-
quences (Bai, Gao, and Sarkis 2021; Hendricks, Singhal,
and Zhang 2009; Raj et al. 2022). In line with the estab-
lished literature, we argue that speci"c "rm resources
and capabilities can reduce the direct negative opera-
tional and "nancial consequences, and facilitate supply
chain viability (Ruel et al. 2021; Ivanov “Viable sup-
ply Chain Model: Integrating Agility,” 2020), de"ned by
Ivanov (2018) as the ‘ability to survive and exist after a
disruption’ (p. 59). Speci"cally, we examine the following
factors related to "rm structure: (1) !rm size, (2) physical
asset intensity, and the supply chain: (3) trade cycle, and
(4) vertical integration.

Three aspects mainly in#uenced our selection of these
mitigating "rm factors. First, as the COVID-19 pan-
demic is associated with novel challenges due to its
global and large-scale nature, it presents an exogenous
and unprecedented shock to "rms (e.g. Sodhi, Tang,
and Willenson 2022). Given the high initial uncer-
tainty, "rms are hesitant to make ad-hoc decisions
(Ivanov 2021; Craighead et al. 2007). Thus, we primar-
ily focus on structural mitigation factors (i.e. "rm size,
physical asset intensity, and vertical integration) and
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those decisions directly related to generating cash for
operational survival (i.e. trade cycle). Structural factors
may further add speci"c insights for policymakers. Sec-
ond, adding to the public discourse on the COVID-19
pandemic, we include factors that have received sig-
ni"cant attention in the current media coverage of the
COVID-19 pandemic. These include concepts com-
monly discussed in the extant literature on supply chain
risk and resilience (Ivanov 2022, 2021; Iftikhar, Purvis,
and Giannoccaro 2021), and less common factors (i.e.
physical asset intensity). Third, as the COVID-19 pan-
demic adversely a!ects not only single "rms, but whole
supply chains (e.g. Craighead, and Darby 2020), we
include (1) structure- and (2) supply chain-related mit-
igating "rm factors. Table 2 further presents exemplary
prior literature contributions related to our proposed
mitigating factors, including their corresponding supply
chain disruption context.

3.2.1. Structure-relatedmitigating factors
Prior literature suggests that "rms are di!erently a!ected
by adverse events, depending on structural characteris-
tics (Hendricks, Singhal, and Zhang 2009; Hendricks and
Singhal 2003). In this section, we explore the potential
mitigation e!ects of: (1) !rm size and (2) physical asset
intensity.

Firm size. Literature suggests that larger "rms are
less negatively a!ected by disruptions than smaller "rms
(Hendricks and Singhal 2003). We present three reasons
for an analogous e!ect during the COVID-19 pandemic.

First, larger "rms are associated with higher "nan-
cial stability and thus more "nancial slack (Kovach
et al. 2015; Hendricks, Singhal, and Zhang 2009). As
"rms across many industries experience declining sales,
superior "nancial resources enable larger "rms to endure

periods of low revenues and liquidity shortages. For
example, Nike experienced a 38% decline in sales,
however, investors arguably valued Nike’s potential for
future growth positively, boosting shareholder value (Saf-
dar 2020). In contrast, smaller "rms are more reliant
on continuous cash #ows to meet their obligations. A
prolonged COVID-19 pandemic could therefore sig-
ni"cantly reduce pro"ts and eventually threaten "rm
survival (Monson 2020). Further, superior "nancial
resources also enable larger "rms to invest in new tech-
nologies and infrastructure. According to a McKinsey
& Company executive survey, "rms have accelerated
investments in digital initiatives, in order to stay com-
petitive during and after the COVID-19 pandemic
(McKinsey 2020).

Second, as the COVID-19 pandemic creates supply
shortages, "rms often need to secure critical resources
(Choi, Rogers, and Vakil 2020; Linton and Vakil 2020).
Larger "rms are associated with higher bargaining power
in pricing and contract negotiationswith suppliers (Mitra
and Singhal 2008). As a result, contracts might be more
advantageous for larger "rms, in terms of securing pri-
ority supply during shortages, and negotiating "xed and
lower prices with longer contract terms.

Third, prior studies also suggest a positive relation-
ship between "rm size and "rm diversi"cation (Salter
andWeinhold 1979; Gort 1962). Firm diversi"cation can
be understood as the number of industries or business
segments in which a "rm operates (i.e. business diver-
si"cation), or as the number of countries or regions
in which a "rm operates (i.e. geographical diversi"ca-
tion) (Hendricks, Singhal, and Zhang 2009). In case of
an adverse event, both facets enable "rms to #exibly
shift resources to less a!ected (business or geographi-
cal) areas. In March 2020, Dow Chemical, for example,

Table 2. Exemplary prior literature on the disruption mitigating factors.

Mitigating factor Related research Type of disruption Key result

Firm size Hendricks and Singhal (2003) Supply chain glitches Larger firm sizes are associated with a
less negative stock market reaction to
disruptions

Schmidt et al. (2020) Supply chain glitches Larger firm sizes are associated with a
less negative stock market reaction to
disruptions

Physical asset intensity – – –
Trade cycle Hendricks, Singhal, and Zhang (2009) General supply chain disruptions A shorter trade cycle is associated with a

more negative stock market reaction to
disruptions

Kovach et al. (2015) Market disruptions A longer cash-to-cash cycle is negatively
related to firm performance in unstable
business environments

Vertical integration Bode and Wagner (2015) Upstream supply chain disruptions Higher vertical supply chain complexity
increases the frequency of supply chain
disruptions

Hendricks and Singhal (2009) Supply chain disruptions Firms that have higher vertical relatedness will
experience less negative abnormal returns
after a disruption
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shifted resources to their hand sanitiser production, com-
pensating shrinking revenues in other business areas
(Lamb and Schikorra 2020). Overall, based on "nancial
slack, long-term developmental investment opportuni-
ties, bargaining power, and diversi"cation arguments, we
propose that the negative shareholder value impact asso-
ciated with the COVID-19 pandemic is weaker for larger
"rms.

Hypothesis 2: The associated decrease in shareholder
value is weaker for larger "rms.

Physical asset intensity. A "rm’s physical asset inten-
sity is understood as the degree to which a "rm relies
on physical assets to create value (Patnayakuni, Rai, and
Seth 2006). Physical assets are, for example, property,
plants, and production equipment, while non-physical
assets include "nancials, intellectual property, or soft-
ware. As social distancing and remote working policies
limit the number of on-site workers, the COVID-19
pandemic disrupts production processes of "rms that
heavily rely on physical assets, including machinery and
other production equipment. Property, such as stores,
are also physical assets. Stores are an important "rm
distribution channel, but heavy reliance on store sales
can limit #exibility during the COVID-19 pandemic
(Ardolino, Bacchetti, and Ivanov 2022; Dolgui, Ivanov,
and Sokolov 2020). For example, retail sales decreased
by 3.5% in the second quarter of 2020 in comparison to
the previous year, while e-commerce sales rose by 44.5%
(DOC2020).More speci"cally, multiple retailers that tra-
ditionally relied on sales in physical stores had to "le for
bankruptcy, including J. Crew, J.C. Penney, and Brooks
Brothers (Friedman, Maheshwari, and Merced 2020).
In contrast, retailers with stronger e-commerce chan-
nels were able to bene"t (Ardolino, Bacchetti, and
Ivanov 2022). For example, Walmart’s e-commerce sales
doubled in the second quarter of 2020 (Wahba 2020).

We argue that "rms, which are mainly relying on
physical assets to create value, face less negative "nan-
cial consequences from the COVID-19 pandemic, since
dominantly variable cost structures are #exibly scalable
and work processes are either less a!ected by ad-hoc
restrictions or can be easier adapted to distributed work-
ing environments. In sum, we propose that "rms less
dependent on physical assets are less negatively a!ected
by the COVID-19 pandemic than "rms with a higher
dependency on physical assets.

Hypothesis 3: The associated decrease in shareholder
value is weaker for "rms with a lower physical asset
intensity.

3.2.2. Supply chain-relatedmitigating factors
The COVID-19 pandemic has a negative impact on
"rm operations and supply chains (e.g. Sodhi, Tang,

and Willenson 2022). Supply chain resilience, in terms
of structures, processes and ad-hoc measures, has
gained increasing attention by academics and practi-
tioners (e.g. Ivanov 2022; Kamalahmadi, Shekarian, and
Parast 2022; Ivanov 2018). In this section, we speci"cally
explore the potential mitigation e!ects of: (1) trade cycle
and (2) vertical integration.

Trade cycle. The COVID-19 pandemic has shifted the
focus of many "rms from pro"t maximisation to sur-
vival (Monson 2020; Francis and Gryta 2020). Financial
liquidity is an important "rm objective, as it indicates a
"rm’s ability tomeet obligations andmaintain operations
during times of high uncertainty. McKinsey & Com-
pany "nd "rms to increasingly prioritise cash in their
short-term decision-making to ensure "rm survival and
prepare for their "nancial recovery (Grube, Park, and
Ruden 2020).

Literature suggests that "rms can shorten their trade
cycle to control cash #ows and manage "nancial liquid-
ity (Wiengarten et al. 2017). The trade cycle indicates a
"rm’s capability to transform resource inputs into cash
outcomes (Hendricks, Singhal, and Zhang 2009). Speci"-
cally, the trade cycle represents the time period between a
"rm paying their suppliers (payables) and receiving pay-
ments from their customers (receivables). Shorter trade
cycles are associated with operational e%ciency and #ex-
ibility (Hendricks, Singhal, and Zhang 2009). Firms with
shorter trade cycles can adjust to increased supply and
demand volatility more e%ciently and quickly. Arguably,
during disruptions like the COVID-19 pandemic that
are characterised by high levels of uncertainty, elevated
velocity throughmore streamlined buying processes may
help to mitigate the negative "nancial consequences and
facilitates supply chain viability (Ruel et al. 2021; Ivanov
and Dolgui 2020).

In practice, "rms have already started to optimise
(i.e. shorten) their trade cycle (Shumsky and Trent-
mann 2018). In sum, we argue that "rms with shorter
trade cycles can build cash reserves to maintain opera-
tions in unstable environments, as during the COVID-19
pandemic.

Hypothesis 4: The associated decrease in shareholder
value is weaker for "rms with a shorter trade cycle.

Vertical integration. Prior literature indicates that
"rms with a higher degree of vertical integration expe-
rience a less negative impact following disruptions (Bode
and Wagner 2015). Firms with a higher degree of verti-
cal integration can attain more control over their supply
chain by integrating related supply chain stages to secure
the supply of critical resources or ensure the distribution
of products (Hendricks, Singhal, and Zhang 2009). Ver-
tical integration can be achieved by either acquiring key
supply chain partners or expanding in-house capabilities.
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The COVID-19 pandemic puts a strain on global
supply and production networks, resulting in delays
and shortages. As ports close and trade restrictions
slow down global transport, "rms with a higher degree
of vertical integration are less reliant on a network
of external resource providers and might thus be less
negatively a!ected. Consistent with Hendricks, Singhal,
and Zhang (2009) and others, we argue that more verti-
cally integrated "rms have to coordinate their mitigation
and recovery e!orts with a lower number of supply chain
partners, saving time and costs. Less vertical integration
makes "rms susceptible to price #uctuations, potentially
raising costs for competitive goods during the pandemic.

Anecdotal evidence further indicates that multina-
tional "rms increase vertical integration to shorten the
distance between customer and supplier and to improve
production #exibility. A ‘shorter’ global supply chain is
associated with lower vertical complexity, reducing the
risk of disruptions and the chances for negative ripple
e!ects and disruption propagation along the entire sup-
ply chain (Dolgui, Ivanov, and Sokolov 2018; Bode and
Wagner 2015). Ateş and Memiş (2021) also show that
supply chain complexity can lead to lower operational
performance and #exibility. A reduction in complexity
seems particularly crucial during the COVID-19 pan-
demic, as ad-hoc restrictions and policies a!ect all tiers
of a supply chain. Similarly, Ali et al. (2022) suggest
that "rms with both domestic and global suppliers and
customers exhibit higher resilience towards unexpected
global shocks, than those having only global supply chain
partners, indicating the vulnerabilities of excessive out-
sourcing and low vertical integration. Overall, we pro-
pose that during the COVID-19 pandemic investors will
positively value the greater independence from complex
sourcing networks and the resulting viability and #exibil-
ity of more vertically integrated "rms.

Hypothesis 5: The associated decrease in shareholder
value is weaker for "rms with a higher degree of vertical
integration.

4. Methodology

To examine the impact of the COVID-19 pandemic on
a "rm’s shareholder value, we conduct an event study
(Hypothesis 1). Based on our event study results, we
examine a set of "rm factors that might mitigate the
shareholder value impact, using robust regression anal-
ysis (Hypotheses 2–5).

4.1. Sample selection and description

The standard event study procedure requires the con-
struction of a sampling pool of "rms that have been

a"ected by the event of interest, measuring the impact
of that event on the market value of the "rm. Conse-
quently, many event study samples are based on "rm
announcement texts, implicitly assuming that the event
of interest may be attributed to announcing "rms and
not to non-announcing "rms. While this strategy seems
reasonable for "rm-endogenous events like outsourcing
decisions (e.g. Duan et al. 2014), environmental inci-
dents (e.g. Lo et al. 2018), or IT investments (e.g. Klöck-
ner, Schmidt, and Wagner 2022), it may be problematic
for exogenous and systemic events, where relying on
announcements as a proxy for attribution can introduce
a sample selection bias. Arguably, (almost) all "rms are
a!ected by the COVID-19 pandemic, directly or indi-
rectly, or in a positive or negative way. As we are inter-
ested in the overall impact of the COVID-19 pandemic,
a global and systemic event, we deliberately deviate from
an announcement-based sampling procedure, consistent
with prior work examining large-scale exogenous events
(e.g.Gaertner,Hoopes, andWilliams 2020; Tielmann and
Schiereck 2017).

Speci"cally, we draw on a large-scale sample of pub-
licly traded "rms from selected industries in the U.S. and
China. We select these countries for two reasons. First,
these markets re#ect the two largest economies in the
world, as both collectively represent 40% of the world’s
total gross domestic product (GDP) (IMF 2020), and also
exhibit the highest total domestic market capitalisation,
withmore than half of the global "rmmarket value being
traded on U.S. (44%) and Chinese stock markets (12%)
(Worldbank 2020). Second, the U.S. and China both play
a major role in the global development of the COVID-19
pandemic.While China has been theworld’s!rst country
to be hit by the pandemic, the U.S. could be the country
that has been hit hardest, based on the number of total
cases and total deaths.2

To maintain an operations and supply chain manage-
ment focus, we limit our sample to the following indus-
tries and all corresponding sub-industries: Energy, Mate-
rials, Industrials, Consumer Discretionary, Consumer Sta-
ples, and Health Care, based on the Global Industry
Classi"cation Standard (GICS)3. Excluded industries are,
for instance, Communication Services, Financials, or Real
Estate. We further restrict our sample to "rms listed on
the New York Stock Exchange (NYSE) and the NAS-
DAQ, the two largest U.S. stock exchanges (Schmidt
et al. 2020), and on the Shanghai Stock Exchange (SSE)
and the Shenzhen Stock Exchange (SZSE), the two
major stock exchanges in mainland China (Bai, Gao,
and Sarkis 2021). We exclude 408 "rms with insu%-
cient stock price data available in the Thomson Reuters
Eikon database (Lo et al. 2018). Our "nal sample con-
sists of 4,032 public "rms, 1,719 (42.6%) from the U.S
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and 2,313 (57.4%) fromChina. Appendix Table B1 shows
the detailed distribution of our sample "rms across
industries and countries. The majority of "rms (n =
1, 182; 29.3%) belongs to Industrials, with the largest sub-
groups being Machinery and Electrical Equipment. The
next largest industries are Health Care (n = 864; 21.4%),
including Biotechnology or Pharmaceuticals, and Con-
sumer Discretionary (n = 780; 19.3%), including Auto
Components or Household Durables.

4.2. Variables andmeasures

To measure and test our proposed relationships, we
retrieve additional "nancial "rm data from the Thom-
son Reuters Eikon database. Table 3 presents an overview
of the measures and data sources used in this
study.

Hypothesised variables. To measure !rm size, we fol-
low previous empirical work and use the natural log-
arithm of total revenues (Chatterjee, Pacini, and Sam-
bamurthy 2002). For a "rm’s physical asset intensity,
we calculate the ratio of property, plant and equipment
(PP&E), indicating physical assets, to total assets. Assess-
ing a "rm’s trade cycle, we use the cash-to-cash cycle from
the previous "scal year, as provided by Thomson Reuters
(Hendricks, Singhal, and Zhang 2009). A "rm’s vertical

integration is measured by the ratio of total revenues
minus purchasing expenses to total revenues, indicative
of the importance of sourcing goods and services from
suppliers.

Control variables. Following previous event studies,
we include a set of "nancial control variables that have
been shown to in#uence the shareholder value of a "rm.
Speci"cally, we control for !rm growth, measured as the
percentage change in total revenues. Firm growth re#ects
a "rm’s past performance, possibly a!ecting investor
decisions (Chatterjee, Pacini, and Sambamurthy 2002).
We also include the market-to-book-ratio to control for
potential over- and undervaluation of a "rm (Schmidt
et al. 2020; Fama and French 1998). It is also conceivable
that the impact of the COVID-19 pandemic on share-
holder value depends on the industry in which a "rm
is operating. We capture industry e!ects using dummy
variables as controls, where Industrials functions as the
base category. Similarly, we control for systematic coun-
try e!ects using a dummy variable for the U.S. "rms in
our sample, denoting China as the reference category
(Klöckner, Schmidt, and Wagner 2022; Lo et al. 2018).
We refer to Table 3 for more details on the mea-
surements of both hypothesised and control variables.
Table 4 further presents descriptive summary statistics of
all variables.

Table 3. Measurement details for hypothesised and control variables.

Variable (label) Description Data source Reference

Firm size (FIRMSIZE) Logarithm of total revenues (fiscal year 2019) Thomson Reuters Chatterjee, Pacini, and
Sambamurthy (2002)

Physical asset intensity (PHY SICAL) Ratio of physical assets (property, plant, and equipment
(PP&E)) to total assets (fiscal year 2019)

Thomson Reuters –

Trade cycle (TRADECY CLE) Cash-to-cash cycle (in days) as the sum of average
inventory (in days) and average receivables collection
period (in days) minus average payables payment
period (in days) (fiscal year 2019)

Thomson Reuters Hendricks, Singhal, and Zhang (2009)

Vertical integration (V ERTICALINT) 1 – ratio of purchasing expenses (computed as cost of
goods sold + ending inventory 2019 – beginning
inventory 2019) to total revenues (fiscal year 2019)

Thomson Reuters –

Firm growth (FIRMGROWTH) Percentage change in total revenues (fiscal year 2018 to
2019)

Thomson Reuters Chatterjee, Pacini, and
Sambamurthy (2002)

Market-to-book ratio (MTB) Ratio of stock closing price to firm book value per share
(fiscal year end 2019)

Thomson Reuters Schmidt et al. (2020)

Industry dummies (IND) Dummy variables for two-digit industry codes of the Global
Industry Classification Standard (GICS)

Thomson Reuters Lo et al. (2018)

U.S. firm (USA) Dummy variable that equals 1 when the sample firm is
headquartered in the U.S., 0 when headquartered in
China

Thomson Reuters Bose and Leung (2019)

Table 4. Descriptive summary statistics.

N Mean Stdev. (1) (2) (3) (4) (5) (6)

(1) Cum. abnormal return (0, 80) (CAR(0,80)) 4,032 −6.25% 42.49%
(2) Firm size (FIRMSIZE) 4,023 3.05 15.22 −0.11∗

(3) Physical asset intensity (PHYSICAL) 4,010 26.84% 20.69% −0.12∗ 0.23∗

(4) Trade cycle (TRADECYCLE) 3,846 6.56 8188.51 −0.06∗ 0.06∗ 0.01
(5) Vertical integration (VERTICALINT) 3,507 29.46% 56.70% 0.04∗ 0.09∗ −0.03∗ 0.05∗

(6) Firm growth (FIRMGROWTH) 3,889 27.88% 419.4% −0.01 −0.05∗ −0.05∗ −0.00 0.01
(7) Market-to-book ratio (MTB) 4,024 3.92 23.72 0.01 −0.08∗ −0.04∗ −0.00 0.02 −0.02
∗p < 0.05; Firm size variable in billions and not logarithmised for mean and standard deviation.
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4.3. Data analysis

Our data analysis comprises two steps. First, using an
event study approach, we examine the shareholder value
impact of theCOVID-19 pandemic. Subsequently, we use
cross-sectional regression models to test our hypothe-
sised mitigating factors.

4.3.1. Event study
The established event study method allows researchers
to analyse the shareholder value impact associated with
a speci"c event (McWilliams and Siegel 1997; Brown and
Warner 1985). As themethod facilitates the assessment of
"nancial "rm performance on the stock market, it is also
a prominent approach in empirical operations and supply
chainmanagement research (e.g. Lo et al. 2018;Ni, Flynn,
and Jacobs 2016; Zsidisin, Petkova, andDam2016). Event
studies rely on the central assumption of an e%cient
market, in which stock prices instantaneously re#ect any
public information related to an event (McWilliams and
Siegel 1997). As prior studies provide excellent sum-
maries of this method (see Kothari and Warner 2006;
McWilliams and Siegel 1997), we limit our discussion
here to the key design decisions, regarding the de"nition
of the event window, and the computation of abnormal
returns.

De!nition of the event window. On January 7,
2020, a leading Chinese virologist publicly announced
that a novel coronavirus (COVID-19) is responsible
for recently diagnosed pneumonia cases in Wuhan
(Khan 2020). In this study, we understand January 7, 2020
as the start of the COVID-19 pandemic, and thus of our
event window, denoted as Day 0. We follow the standard
event study procedure of translating calendar days into
U.S. and Chinese trading days, whereDay−1 denotes the
prior trading day,Day 1 the trading day following January
7, and so forth. It is important to note that trading days
do not always correspond to the exact same calendar day
in the U.S. and China, due to di!erences in national hol-
idays a!ecting trading times. However, consistent with
prior international event studies (e.g. Klöckner, Schmidt,
and Wagner 2022), this is adequate since the time di!er-
ences are marginal, especially when considering longer
event windows.

The majority of event studies examines short-term
stock market reactions to discrete events, such as
announcements of outsourcing decisions (Duan et al.
2014) or environmental incidents (Lo et al. 2018). In
operations and supply chain management, few studies
examining large-scale exogenous events consider longer
event windows. Exemplary studies investigate the stock
market response to the 2011Great East Japan Earthquake
(Hendricks, Jacobs, and Singhal 2020) or the shareholder

value impact of the 2016 Brexit referendum for logistics
service providers (Tielmann and Schiereck 2017). As the
COVID-19 pandemic unfolds gradually, it seems crucial
to also examine a longer period. Our data allows us to
cover a period of 100 trading days, starting on January 7
and ending in early June 2020, capturing the "rst wave
of the pandemic. Following Hendricks, Jacobs, and Sing-
hal (2020), we report di!erent monthly event windows,
assuming that 20 trading days correspond to one calendar
month.

Computation of abnormal returns. Abnormal returns
are de"ned as the di!erence between observed and
expected stockmarket returns (Brown andWarner 1985).
For the estimation of expected stock market returns, we
use the commonly applied market model (Hendricks,
Jacobs, and Singhal 2020; Ni, Flynn, and Jacobs 2016;
Zsidisin, Petkova, and Dam 2016):

Rit = αi + βiRmt + εit , (1)

where Rit is the observed return for stock i on Day t. Rmt
denotes the market return of the country-speci"c stock
market indexm, used as a benchmark for stock i on Day
t. We use the S&P 500 as the market index for U.S. stocks
and the CSI 300 for Chinese stocks. αi and βi are lin-
ear regression coe%cients, and εit is the residual error.
To estimate these parameters, we run an ordinary least
squares (OLS) regression over an estimation period of
200 trading days, with an o!set of 10 trading days prior to
Day 0, January 7, 2020 (Lo et al. 2018; Zsidisin, Petkova,
and Dam 2016). We note that our estimation period is
within the calendar year 2019, ensuring that the estima-
tion of expected returns is isolated from the systemic
stock market shock of the COVID-19 pandemic in 2020.
With the resulting regression estimators α̂i and β̂i, we
then compute the abnormal return ARit as the di!erence
between each stock’s observed return and the expected
return:

ARit = Rit − E(Rit) = Rit − (α̂i + β̂iRmt). (2)

Here, it is important to note that the use of standard OLS
predictions to compute expected returns seems inap-
propriate in the context of this study. The COVID-19
pandemic is an exogenous large-scale event, a!ecting all
businesses on a global scale. Global stock markets were
systemically a!ected during 2020. For instance, com-
pared to previous years, both the volatility and the mag-
nitude were structurally di!erent. As it is crucial in event
study research to compute expected returns that rep-
resent a benchmark under regular market conditions,
using predictions that consider negatively distorted mar-
ket returns would lead to a systematic underestimation of
abnormal returns (Hendricks, Jacobs, and Singhal 2020).
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Hence, we follow the approach outlined in Hendricks,
Jacobs, and Singhal (2020), who adjust the computation
of abnormal returns in a comparable setting (i.e. theGreat
East Japan Earthquake systemically impacting Japanese
stock market returns), and simulate market returns for
our period of interest in 2020. Speci"cally, we randomly
draw one market return with replacement from the 2019
estimation period for each of the one hundred trading
days in our event window. We then predict the expected
return as shown in Equation (2) for each of our 4,032
U.S. and Chinese "rms. Analogous to Hendricks, Jacobs,
and Singhal (2020), we repeat the drawing process 1,000
times, resulting in 1,000 abnormal returns for each Day t
(t = 0, . . . , 100) and each stock i (i = 1, . . . , 4032). We
then take the mean of these 1,000 trials as the abnormal
return ARit for stock i on Day t (Hendricks, Jacobs, and
Singhal 2020).

We compute the mean abnormal return ARt for any
given Day t as

ARt = 1
N

N∑

i=1
ARit , (3)

where N denotes the number of "rms included in our
sample. As we are examining extended event windows,
we calculate cumulative abnormal returns over a given
window (t1, t2), given by

CARi,(t1,t2) =
t2∑

t=t1

ARit . (4)

Analogous to the mean abnormal return, we then derive
the mean cumulative abnormal return for the event win-
dow, ranging from Day t1 to Day t2, as

CAR(t1,t2) = 1
N

N∑

i=1
CARi,(t1,t2). (5)

In addition to the mean cumulative abnormal returns,
we also report the median cumulative abnormal returns

and the percentage of negative cumulative abnormal
returns for the (t1, t2) event windows. To test the signi"-
cance ofmean cumulative abnormal returns, we compute
and report BW (Brown and Warner 1985) and BMP
(Boehmer, Musumeci, and Poulsen 1991) test statistics.
We further useWilcoxon signed rank tests for themedian
and generalised sign tests for the share of negative cumu-
lative abnormal returns. Appendix Section A.1 provides
details on the test statistics used.

4.3.2. Cross-sectional analysis
To test the proposedmitigating factors (Hypotheses 2–5),
we estimate multiple cross-sectional regression models.
First, we identify an appropriate event window for our
dependent variable to capture the impact on shareholder
value. Second, we present our model speci"cation.

Identi!cation of the dependent variable. Our objective
is to test a set of mitigating factors that might explain
the variance in the shareholder value decrease across
our sample of U.S. and Chinese "rms. We use cumu-
lative abnormal returns as our dependent variable. To
facilitate our regression analysis, we need to identify
an event window that reasonably captures the share-
holder value impact. We explore three di!erent facets
of the COVID-19 pandemic to guide our selection of
an appropriate event window: (1) the course and sever-
ity of, (2) the public attention towards, and (3) the
stock market volatility associated with the COVID-19
pandemic.

First, measuring the course and severity of the
COVID-19 pandemic between January and June 2020,
we retrieve o%cial COVID-19 death counts from the
JohnHopkins University database.4 Figure 2 presents the
percentage change of daily deaths in the U.S. and China.
The vertical lines separate 20 trading days, corresponding
to one calendar month. In China, the number of deaths
increased rapidly during January and February, and the
curve started #attening in March 2020. In contrast, U.S.

Figure 2. Percentage change of daily COVID-19 death count.
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death cases began rising in March and started slow-
ing down between April and May 2020. After mid-May
(approximately Day 80), growth rates remained similarly
low in both countries. To capture themajority of the e!ect
without extending the event window longer than neces-
sary, Figure 2 suggests the use of an (0, 80) event window
for our regression analysis.

Second, we use Google Trends data to examine the
level of public attention towards the COVID-19 pan-
demic. The public attention towards a speci"c topic is
associated with the release of new information, allow-
ing us to assess the time when available information
has been absorbed by stock prices (e.g. Cziraki, Mon-
dria, and Wu 2021). Similar to Gaertner, Hoopes, and
Williams (2020), we use publicly available Google Trends
data to determine a suitable event window. Google
Trends data re#ects the number of searches for a given
keyword during a speci"ed period in a certain coun-
try, indexed between 0 and 100. Figure 3 illustrates the
Google Trends indices for the U.S. and China during the
COVID-19 pandemic. The observed pattern is similar to
the severity of the COVID-19 pandemic (see Figure 2), as
we also see a sharp increase in China in late January, fol-
lowed by a U.S. peak inMarch 2020. The public attention

towards the pandemic also supports the selection of an
(0, 80) event window.

Third, we follow the approach outlined in Hendricks,
Jacobs, and Singhal (2020) and analyse the stock mar-
ket volatility during the period of interest. Increased
stock market volatility is also indicative of new infor-
mation release that is relevant to investors (Hendricks,
Jacobs, and Singhal 2020). Figure 4 illustrates the daily
stock market returns for the main stock market indices,
respectively the S&P 500 for the U.S. and the CSI 300
for China. The overall stock market volatility has dras-
tically increased in both countries compared to the pre-
event period (before Day 0). We see the highest standard
deviations of stock market returns in China between
January and February, corresponding to event window
(0, 20), and in the U.S. in March 2020, captured in the
(41, 60) event window. While the Chinese stock mar-
ket reached the pre-event volatility level after Day 60,
the U.S. stock market volatility was decreasing, but still
higher than in the pre-event period. The (0, 80) event
window adequately includes the period of raised stock
market volatility for both the U.S. and China.

Our three identi"cation approaches suggest that the
(0, 80) eventwindow su%ciently captures the shareholder

Figure 3. Google Trends indices for keyword ‘coronavirus’.

Figure 4. Stock market volatility (S&P 500 for the U.S. and CSI 300 for China).
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value e!ects associated with the "rst wave of the COVID-
19 pandemic. The subsequent regression analysis is based
on these cumulative abnormal returns as the dependent
variable. In a robustness check, we repeat our analy-
sis using alternative event window speci"cations (see
Section 5.3).

Model speci!cation. In our study, the high stock mar-
ket volatility is indicative of potential outlier values that
could bias regression estimates. We thus estimate mul-
tiple robust regression models (Kutner et al. 2005). In
contrast to standard OLS regression, observations are
iteratively re-weighted based on their residuals, putting
less emphasis on outliers (Rousseeuw and Leroy 1987). In
contrast to OLS regression on a trimmed or capped sam-
ple, the robust regression approach allows us to account
for potential outliers without reducing our sample size,
mitigating the risk of sample selection-induced endo-
geneity (Wooldridge 2010). Speci"cally, we estimate the
following robust regression model:

CARi,(0,80) = β1 + β2FIRMSIZEi + β3PHYSICALi
+ β4TRADECYCLEi + β5VERTICALINTi

+ β6FIRMGROWTHi + β7MTBi
+ β8−12INDUSTRYi + β13USAi + ui, (6)

where β1−14 are the maximum likelihood regression
coe%cients for the explanatory variables de"ned in
Table 3. In a step-wise approach, we sequentially add the
covariates to our model and report the estimates of all
interim models. Coe%cients are tested using two-tailed
t-tests with robust standard errors.

5. Results

5.1. The shareholder value impact of the COVID-19
pandemic

In Hypothesis 1, we argue that the COVID-19 pandemic
evokes a decrease in shareholder value. Table 5 illustrates
the results of our event study, speci"cally the BW and
BMP t-tests, the Wilcoxon signed rank tests, and the
generalised sign tests for "ve di!erent event windows,

presented in 20 trading day increments. Themean cumu-
lative abnormal returns are decreasing during the "rst 60
days (Columns 1–3). Column 3 indicates that our sam-
ple "rms experience an average decrease of −16.67% in
shareholder value in the (0, 60) event window (tBW =
−4.21, p < 0.001). In Column 4, the cumulative abnor-
mal return in the (0, 80) event window shows a negative
impact on shareholder value, with a mean of −6.25%.
In the (0, 80) event window, the average decrease in
shareholder value for our sample "rms equates to approx-
imately $560 million. Columns 4 and 5 also suggest "rst
recovery e!ects after Day 60, as the mean cumulative
abnormal returns turn positive after 100 days.

Looking at the median cumulative abnormal return,
which is the more appropriate measure in the context
of high stock market volatility, all event windows show
signi"cant negative e!ects, especially −11.47% in the (0,
60) event window (Column 3, ZWilcoxon = −27.71, p <

0.001) and −8.44% in the (0, 80) event window (Col-
umn 4, ZWilcoxon = −17.28, p < 0.001). In Column 3 of
Table 5, the percentage of negative cumulative abnor-
mal returns peaks at 70.11% in the (0, 60) event window
(ZGeneralised = 22.32, p < 0.001). Despite recovery e!ects
after Day 60, our event study results suggest a signi"-
cantly negative shareholder impact after the start of the
COVID-19 pandemic, supporting Hypothesis 1.

In addition to the cumulative windows, Table 6
also presents non-overlapping event windows. Simi-
lar to Table 5, Columns 1 and 3 of Table 6 indicate
signi"cantly negative mean and median cumulative ab-
normal returns. Column 3 suggests an average decrease
of −13.01% in shareholder value during the third
month (tBMP = −5.73, p < 0.001). Regarding the recov-
ery e!ects, Columns 4 and 5 also show positivemean and
median cumulative abnormal returns after Day 60.

5.2. The factorsmitigating the shareholder value
impact

In Hypotheses 2–5, we propose four structure- and sup-
ply chain-related "rm factors that potentially mitigate
the negative impact on shareholder value during the

Table 5. Event study results. Cumulative event windows.

Event window (t1, t2)

(0, 20) (0, 40) (0, 60) (0, 80) (0, 100)
(1) (2) (3) (4) (5)

Mean cumulative abnormal return −2.27% −3.67% −16.67% −6.25% 2.35%
BW t-test (t-statistic) (−0.98) (−1.13) (−4.21)∗∗∗ (−1.37) (0.46)
BMP t-test (t-statistic) (1.80)+ (0.20) (−15.98)∗∗∗ (−1.89)+ (10.63)∗∗∗

Median cumulative abnormal return −4.86% −4.32% −11.47% −8.44% −2.51%
Wilcoxon signed rank test (Z-statistic) (−17.41)∗∗∗ (−13.52)∗∗∗ (−27.71)∗∗∗ (−17.28)∗∗∗ (−2.56)∗

Percent negative cumulative abnormal returns 65.25% 60.79% 70.11% 64.51% 54.29%
Generalised sign test (Z-statistic) (16.14)∗∗∗ (10.46)∗∗∗ (22.32)∗∗∗ (15.19)∗∗∗ (2.20)∗

+p < 0.10, ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001; all tests are two-tailed; N = 4, 032.
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Table 6. Event study results. Non-overlapping event windows.

Event window (t1, t2)

(0, 20) (21, 40) (41, 60) (61, 80) (81, 100)
(1) (2) (3) (4) (5)

Mean cumulative abnormal return −2.27% −1.39% −13.01% 10.42% 8.60%
BW t-test (t-statistic) (−0.98) (−0.61) (−5.73)∗∗∗ (4.59)∗∗∗ (3.79)∗∗∗

BMP t-test (t-statistic) (1.80)+ (−1.55) (−28.20)∗∗∗ (24.10)∗∗∗ (27.70)∗∗∗

Median cumulative abnormal return −4.86% 0.13% −8.58% 4.84% 5.07%
Wilcoxon signed rank test (Z-statistic) (−17.41)∗∗∗ (−4.38)∗∗∗ (−37.40)∗∗∗ (25.29)∗∗∗ (30.64)∗∗∗

Percent negative cumulative abnormal returns 65.25% 49.65% 79.02% 36.86% 29.54%
Generalised sign test (Z-statistic) (16.14)∗∗∗ (−3.70)∗∗∗ (33.64)∗∗∗ (−19.97)∗∗∗ (−29.27)∗∗∗

+p < 0.10, ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001; all tests are two-tailed; N = 4,032.

Table 7. Robust linear regression results.

Dependent variable: Cumulative abnormal return in (0, 80) (CAR(0,80))

Predicted Controls Model 1 Model 2 Model 3 Model 4
sign (1) (2) (3) (4) (5)

Intercept −0.039∗∗∗ 0.145∗∗ 0.150∗∗ 0.166∗∗ 0.150∗∗

(0.007) (0.056) (0.056) (0.056) (0.056)
Hypothesised variables

Firm size (FIRMSIZE) + −0.009∗∗∗ −0.009∗∗ −0.010∗∗∗ −0.009∗∗∗

(0.003) (0.003) (0.003) (0.003)
Physical asset intensity (PHY SICAL) – −0.050∗ −0.047+ −0.041+

(0.024) (0.024) (0.025)
Trade cycle (TRADECY CLE) – −0.000∗∗∗ −0.000∗

(0.000) (0.000)
Vertical integration (V ERTICALINT) + 0.019∗

(0.008)
Firm control variables

Firm growth (FIRMGROWTH) −0.001 −0.001 −0.001 −0.001 0.000
(0.001) (0.001) (0.001) (0.001) (0.000)

Market-to-book ratio (MTB) 0.000 0.000 0.000 −0.000 −0.000
(0.000) (0.000) (0.000) (0.000) (0.000)

Industry control variables

Energy (INDENERGY) −0.169∗∗∗ −0.166∗∗∗ −0.152∗∗∗ −0.158∗∗∗ −0.160∗∗∗

(0.022) (0.021) (0.022) (0.022) (0.023)
Materials (INDMATERIALS) −0.004 −0.002 0.005 0.004 0.005

(0.011) (0.011) (0.011) (0.011) (0.011)
Consumer Discretionary (INDCGDISC) −0.014 −0.014 −0.012 −0.012 −0.015

(0.011) (0.011) (0.011) (0.011) (0.011)
Consumer Staples (INDCGSTAPLES) 0.104∗∗∗ 0.107∗∗∗ 0.109∗∗∗ 0.109∗∗∗ 0.112∗∗∗

(0.015) (0.016) (0.016) (0.016) (0.016)
Health Care (INDHEALTH) 0.176∗∗∗ 0.165∗∗∗ 0.162∗∗∗ 0.158∗∗∗ 0.162∗∗∗

(0.014) (0.013) (0.013) (0.013) (0.014)
Country control variable

U.S. firm (USA) −0.199∗∗∗ −0.190∗∗∗ −0.190∗∗∗ −0.191∗∗∗ −0.202∗∗∗

(0.009) (0.010) (0.010) (0.010) (0.011)

$AIC −36.22 −39.38 −197.75 −1951.11
R̃2 0.08 0.09 0.09 0.10 0.14
VIFmax 1.07 1.08 1.15 1.14 1.11
N 3,888 3,888 3,881 3,828 3,503
+p < 0.10, ∗p < 0.05, ∗∗p < 0.01,∗∗∗p < 0.001; Robust standard errors in parentheses.

$AIC is the difference in AIC to the control model.

COVID-19 pandemic. We test our hypotheses estimat-
ing a set of robust regression models. Table 4 presents
the correlation matrix including our main dependent
variable (CAR(0,80)) and the explanatory variables, as
introduced in Section 3. All pairwise correlation coef-
"cients are below an absolute value of 0.23. We further
compute variance in#ation factors (V IFs), which are
below the threshold of 2 for all variables, limiting the

risk of multicollinearity biasing our estimates (Kutner
et al. 2005).

Table 7 shows our robust linear regression results.
Column 1 presents the base model, including only "rm
"nancial, industry and country controls. Columns 2–4
show the step-wise model estimates for our hypothesised
variables. Column 5 presents the full model, correspond-
ing to Equation (6) in Section 3.3.2. In Hypothesis 2, we
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argue that the decrease in shareholder value is weaker for
larger "rms. Surprisingly, our "ndings reveal the exact
opposite, a statistically signi"cant negative e!ect (β2 =
−0.009, p<0.001), indicating that smaller "rms experi-
ence a less negative impact on shareholder value. While
the e!ect of a "rm’s physical asset intensity is signi"-
cant in Model 2 (Column 3, β3 = −0.050, p<0.05), our
full model (Model 4) can only marginally support this
e!ect (Column 5, β3 = −0.041, p<0.10), providing only
partial support for Hypothesis 3. Column 5 also sug-
gests that "rms with shorter trade cycles experience a
less negative impact on shareholder value (β4 = −0.000,
p<0.05), supporting Hypothesis 4. Lastly, in Hypothe-
sis 5, we argue that "rms with a higher degree of vertical
integration receive a weaker negative impact on share-
holder value. Con"rming Hypothesis 5, the correspond-
ing regression coe%cient is positive and statistically sig-
ni"cant (β5 = 0.019, p<0.05).

5.3. Robustness checks

We conduct three robustness checks to mitigate the risk
of particular study design choices biasing our empiri-
cal results. First, since the market-wide e!ects of the
COVID-19 pandemic would bias event studies using
regular market or Fama-French four-factor models, we
adopt amarket model with simulated benchmark returns
to compute abnormal returns (Hendricks, Jacobs, and
Singhal 2020). As this presents a speci"c design choice,
we repeat our main analyses using the two alternative
approaches that are not reliant on a market benchmark,
mean-adjusted returns and actual returns (e.g. Hen-
dricks, Jacobs, and Singhal 2020; Zsidisin, Petkova, and
Dam 2016). The event study and regression results
are largely supported, suggesting no systematic bias by
our choice of expected return model. Please refer to
Appendix A.2.1 for more details.

Second, our event window length and start date could
also a!ect our results. In our main analysis, we deter-
mine the o%cial announcement of a novel coronavirus
on January 7, 2020, as the start date of our event win-
dow. Based on the course of, the attention towards, and
the stock market volatility associated with the COVID-
19 pandemic, we use a (0, 80) event window for our
main analysis. To ensure that these choices are not driving
our results, we repeat our event study and the cross-
sectional regression analysis for several alternative event
window start dates and lengths, yielding similar results
(see Appendix A.2.2 for more details).

Third, missing data is a common issue in secondary
data studies. While we report the step-wise regres-
sion results on the largest possible sample size for
every hypothesised e!ect, we provide two additional

robustness checks using (1) complete observations only
and (2) a regression-based data imputation strategy.
The detailed procedures and results are described in
Appendix A.2.3. Missing data likely does not introduce
a bias.

5.4. Post-Hoc analyses

In our main analysis, we account for potential country
and industry e!ects using binary control variables in our
regression models. As our results suggest high variance
in cumulative abnormal returns dependent on the "rm’s
macro (i.e. country) and competitive (i.e. industry) envi-
ronment, we further explore the e!ects of di!erent "rm
environments.

The policies addressing the COVID-19 pandemic
are developed and enforced on a national level, high-
lighting the importance of a "rm’s macro environment.
To further explore the di!erences in shareholder value
between both countries, we split our sample into 1,719
U.S. and 2,313 Chinese "rms. We conduct separate event
studies for each split sample and compute cumulative
abnormal returns, as described in Section 3. Appendix
Tables B9–B10 present the results. The shareholder value
impact is substantially more severe for the U.S. sam-
ple "rms, up to a median cumulative abnormal return
of −41.10% (ZWilcoxon = −29.29, p < 0.001) in the (0,
60) event window. In contrast, Chinese "rms experience
the most negative shareholder value impact during the
"rst month, with a median cumulative abnormal return
of −7.46% (ZWilcoxon = −17.58, p < 0.001). In sum, our
results indicate that the negative impact on shareholder
value is larger in magnitude and more persistent for U.S.
"rms than for Chinese "rms.

A potential explanation may relate to the spread and
severity of the COVID-19 pandemic, which varies sub-
stantially between both countries. The severity of the
pandemic, indicated, for example, by the rate of daily
infections or deaths, in#uences the restrictiveness and
duration of national ad-hoc policies, such as border clos-
ings or individual mobility restrictions. We assume that
conditions of restrictive and prolonged policies put more
"nancial distress on "rms, re#ected in investor expec-
tations and shareholder value. After strong early infec-
tion spikes, China managed to push new daily cases
down to a continuously low level. In contrast, daily
new infections in the U.S. began surging in mid-March,
and rapidly increasing again in June 2020. The country-
speci"c shareholder value impact as shown in Appendix
Tables B9–B10 re#ects these developments, indicating
that the impact on shareholder value might be partially
explained by the national severity of the COVID-19 pan-
demic.
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On the industry level, anecdotal evidence also sug-
gests a highly heterogeneous shareholder value impact
of the COVID-19 pandemic. While, for example, airlines
experienced a substantial decrease in "rm revenue,medi-
cal technology "rms faced unexpected spikes in demand,
both re#ected by changes in shareholder value. In this
post-hoc analysis, we leverage the large-scale nature of
our sample to create split samples on the industry level
and conduct separate event studies to better understand
the implications of a "rm’s competitive environment.

Appendix Tables B11–B13 present the results based on
industry splits for our full sample, our U.S. sample "rms
and the Chinese "rms. Consistent with the main results,
"rms in the Energy industry experience the strongest
decrease in shareholder value, up to −62.43% in the (0,
60) event window. Firms in the Consumer Discretionary
industry also undergo a relatively strong decline in share-
holder value. As expected, both Consumer Staples and
Health Care "rms experience a comparatively weaker
decrease, and even a signi"cant increase in the fourth
and "fth month, indicating early recovery e!ects. Our
results suggest that these positive recovery e!ects in the
longer eventwindows are largely driven byChinese"rms.
In the U.S., we "nd a substantially negative impact on
shareholder value across all of our sample industries.

We also explore industry e!ects on a more granu-
lar level. Appendix Table B14 reports event study results
on a 6-digit GICS industry level in the U.S. (Panel A)
and China (Panel B). In the U.S., the top bene"ciaries
are Health Care, speci"cally Health Care Technology and
Biotechnology, followed by Household Products, Inter-
net Retail and Food and Staples Retailing. For China,
we see similar industries to perform comparatively better
than others. Not surprisingly, the industries that experi-
enced surging demands during the COVID-19 pandemic
experience positive shareholder value implications. In
contrast, industries undergoing demand slumps due to
adjusted consumer behaviour (e.g. Leisure Products) or
mobility restrictions (e.g. Airlines) face a particularly
strong decline in shareholder value. For example, pub-
licly traded Airlines in the U.S. lost on average −65.43%
in shareholder value in the (0, 80) event window.

6. Summary and implications

6.1. Discussion and implications for literature

In this study, based on a sample of 4,032 publicly
traded U.S. and Chinese "rms, we demonstrate that the
COVID-19 pandemic is associatedwith a statistically and
economically signi"cant shareholder value decrease of
−2.27% in the "rst month and −16.67% over the three
months period after the start of the COVID-19 pandemic
in early January 2020.

In our post-hoc analyses, we "nd that this share-
holder value impact is highly heterogeneous between the
U.S. and China, and across industries. On the country
level, the negative impact of the COVID-19 pandemic
on shareholder value is substantially higher and more
prolonged for U.S. "rms, potentially driven by di!erences
in the course and severity of the pandemic. Our "ndings
add to the literature on country-speci"c contingencies
for stock market valuations (e.g. Klöckner, Schmidt, and
Wagner 2022; Hau, Massa, and Peress 2010). On the
industry level, we "nd Energy and Consumer Discre-
tionary to experience the overall most negative impact,
while Consumer Staples andHealthCare are less a!ected.
In China, the latter two can even signi"cantly ‘bene-
"t’ due to surging demands. In the context of the Great
East Japan Earthquake in 2011, Hendricks, Jacobs, and
Singhal (2020) also "nd both negative and positive con-
sequences. We provide "rst indication for a potentially
similar diverging e!ect in the context of the COVID-19
pandemic.

We further identify multiple factors that mitigate the
negative "nancial consequences of the COVID-19 pan-
demic. Speci"cally, we test established factors, including
"rm size and vertical integration, in a novel context.
We also explore new factors that are discussed in the
context of the COVID-19 pandemic, such as a "rm’s
dependency on physical assets and trade cycle. Unex-
pectedly, we "nd that larger "rms actually experience
a signi"cantly stronger negative impact than smaller
"rms, challenging prior empirical results. In our hypoth-
esis development, we argue that the decrease in share-
holder value associated with the COVID-19 pandemic
should be weaker for larger "rms, as they exhibit su%-
cient "nancial slack to limit the negative consequences
of operational disruptions. However, our results indi-
cate that the negative shareholder value impact of the
COVID-19 pandemic is signi"cantly weaker for smaller
"rms. To explain our "nding, we look at implications
of "rm size that might be more prominent during the
COVID-19 pandemic. First, one could argue that larger
"rms are more likely part of more complex and globally
dispersed supply networks (Hendricks, Hora, and Sing-
hal 2015), while smaller "rms would source more locally
and are thus less reliant on international supplier and cus-
tomer markets. Local supply chains might be bene"cial
during the global COVID-19 pandemic, when interna-
tional mobility is restricted. Second, it is conceivable that
investors also consider the e!ects of governmental "nan-
cial support programmes, which are particularly focusing
on smaller "rms. In the U.S., for example, the Coron-
avirus Aid, Relief, and Economic Security (CARES) Act
includes speci"c measures for smaller businesses, such as
forgivable loans or the Paycheck Protection Programme
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(USDT 2021; Garcia-Navarro and Mak 2020). In China,
there are similar governmental reliefmeasures for smaller
"rms (Cheng 2020). We assume that investors are aware
of and reacting to the government aid programmes dur-
ing the COVID-19 pandemic. As smaller "rms receive
external "nancial support, the negative "nancial conse-
quences of the COVID-19 pandemic may be reduced. In
sum, the speci"c advantages of smaller "rms during the
COVID-19 pandemic likely outweigh the general "nan-
cial bene"ts associated with a larger "rm size, potentially
explaining our counter-intuitive "nding.

With this study, we generally aim to empirically sub-
stantiate the interdisciplinary debate on the COVID-19
pandemic (e.g. Ardolino, Bacchetti, and Ivanov 2022;
Sodhi, Tang, and Willenson 2022; Ivanov 2021; Choi
2021; Ketchen and Craighead 2020). Given that the
COVID-19 pandemic presents a novel and unprece-
dented environment, our "ndings also add to the existing
literature stream on the consequences of adverse supply
chain events (e.g. Hendricks, Jacobs, and Singhal 2020;
Zsidisin, Petkova, and Dam 2016; Bode and Wag-
ner 2015; Hendricks and Singhal 2003). Identifying the
factors that mitigate the negative impact of the COVID-
19 disruptions may further add to the established stream
on supply chain resilience (e.g. Liu et al. 2022; Kamalah-
madi, Shekarian, and Parast 2022) and the concept of
supply chain viability (e.g. Ivanov 2021; Ivanov and Dol-
gui 2020). As cost increases and revenue losses for "rms
are primarily related to ad-hoc restrictions and policies
imposed to counter the spread of the virus, our study
further adds to the emerging stream on regulatory and
policy risks in operations and supply chain manage-
ment (e.g. Cousins et al. 2020; Gaertner, Hoopes, and
Williams 2020).

6.2. Implications formanagers and policymakers

Our "ndings provide actionable insights that could guide
managers to navigate the COVID-19 pandemic and pre-
pare for future large-scale disruptions. Our post-hoc
"ndings also support policymakers in their decision
making, for example regarding "nancial support pro-
grammes.

First and foremost, we quantify the "nancial impact of
the "rst wave of the COVID-19 pandemic, correspond-
ing to an average loss of approximately $560 million in
shareholder value for each sample "rm. Consequently,
we urge "rms to be aware of the detrimental impact of
such exogenous shocks that even threaten "rm survival.
Our "ndings demonstrate that preparedness is essential
to mitigate the negative consequences of such events.
Speci"cally, second, we emphasise the counterintuitive
role of "rm size. As our cross-sectional results indicate,

it seems reasonable to not solely rely on common-held
beliefs that larger "rms have superior slack capabili-
ties to overcome large-scale shocks. Third, we suggest
that managers should consider evaluating and poten-
tially reducing their "rm’s dependency on physical assets
to optimise operational #exibility. We understand that
physical assets are inherently important for production-
intensive businesses, requiring plants and machinery.
However, managing and adapting the current physical
asset intensity can be bene"cial for all "rms. For example,
renting contracts or sharing platforms may o!er more
#exible options to reduce the intensity of holding long-
term physical assets. We correspondingly recommend to
leverage such more #exible options. Fourth, shortening
the trade cycle, for example by renegotiating payment
terms with customers and suppliers, can enable a "rm
to quickly increase liquidity, which has shown to be cru-
cial during the COVID-19 pandemic. A shortened trade
cycle further increases supply chain e%ciency. However,
we caution managers to consider additional risks associ-
ated with pressuring a supplier in a weak economic state
and carefully weigh bene"ts and drawbacks. Fifth, as we
show the degree of vertical integration to partially mit-
igate the negative impact of the COVID-19 pandemic,
we emphasise the importance of reducing the complex-
ity of supply chains, in accordance with prior empirical
studies (Bier, Lange, and Glock 2020; Bode and Wag-
ner 2015; Ateş and Memiş 2021). While decreasing the
degree of vertical integration is not a suitable short-
term measure, managers should consider the potential
risks during large-scale crises in their long-term decision
making. We recommend managers to carefully evaluate
a potential re-integration of critical business processes
and to ensure the availability of critical supplies, for
instance by reducing the dependency on more suscepti-
ble overseas sources. This is consistent with the current
debate questioning the e%ciency orientation of global
supply networks, that can be at the expense of resilience
(Shih 2020).

The results of our post-hoc analyses, exploring the
macro and competitive environment e!ects on share-
holder value during the COVID-19 pandemic, seem par-
ticularly relevant for policymakers. First, we "nd the
shareholder value impact to be highly heterogeneous
across di!erent industries. For example, according to our
analysis, "rms in the Energy industry, speci"cally in the
U.S. but also in China, experience the most negative
impact on shareholder value, quite contrary to anecdo-
tal evidence and public awareness. Policymakers should
consider increasing the industry-speci"c granularity of
support measures and policies. In contrast to a ‘scat-
tergun’ approach, this may enhance the accuracy and
e!ectiveness of public relief measures (Freund 2021).
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Second, also regarding the design of support measures,
policymakersmight take speci"c "rm characteristics into
account. For example, it might be particularly relevant
to support "rms whose business models heavily rely on
physical assets. Manufacturing "rms, for example, are
strongly a!ected by the COVID-19 pandemic. Third,
as suggested by our country-level post-hoc analysis, the
negative impact on shareholder value signi"cantly varies
between U.S. and Chinese "rms. While countermea-
sures and ad-hoc policies are enforced on a national
level, people, goods and services move across interna-
tional borders, emphasising the importance of interna-
tional collaboration and policy coordination to mitigate
the negative impact of the COVID-19 pandemic.

6.3. Limitations and future research

While this study takes a foray into exploring the "nan-
cial consequences of the COVID-19 pandemic, and how
"rms can mitigate the negative impact, it is not with-
out limitations. Our data covers a period of 100 trading
days after the start of the pandemic, ending in early June
2020. While we su%ciently cover the entire course of the
COVID-19 pandemic in China and the ‘"rst wave’ in the
U.S., future research could examine the cumulative e!ects
of subsequent ‘waves’, especially in the U.S. Assessing the
"rst 100 trading days after the start of the COVID-19
pandemic, we take on a medium-term perspective. We
encourage future research to assess the long-term "nan-
cial implications of the COVID-19 pandemic. We also
intentionally focus on "rms in the U.S. and China.

As our "ndings indicate substantial di!erences in the
impact on shareholder value between both countries, it
might be particularly interesting for future research to
expand the geographical scope. In this context, an exam-
ination of the stock market reaction to policy announce-
ments (e.g. economic stimulus packages) might provide
valuable insights, informing international policymakers
on the e!ectiveness of speci"c countermeasures.

In our study, we intentionally focus on structure-
and supply chain-related "rm factors as mitigating fac-
tors, acknowledging that such factors may not be easily
adjustable in the short-term.Consequently, we encourage
future work to examine further actionablemitigating fac-
tors. We speci"cally emphasise the increasingly promi-
nent role of digital technologies in facilitating resilience
(G. Li et al. 2022; Ivanov, Dolgui, and Sokolov 2019).
For instance, emerging technologies like blockchain or
digital platforms can substantially increase supply chain
visibility (G. Li et al. 2022; Klöckner, Schmidt, and Wag-
ner 2022). Hence, we would expect digital capabilities to
be another crucial mitigating factor against disruptions,
warranting academic examination.

Finally, while we examine the impact and the mit-
igation of the COVID-19 pandemic, it might also be
worthwhile to assess "rm response and recovery e!ects.
For instance, future quantitative research could inves-
tigate whether and how certain structure- or supply
chain-related "rm factors changed during the course of
the COVID-19 pandemic, and in how far this facilitated
"rm resilience. Relatedly, future work could also identify
and evaluate the factors that drive the speed of recovery.

Notes

1. https://coronavirus.jhu.edu/; Accessed: Jul 15, 2022
2. https://coronavirus.jhu.edu/; Accessed: Mar 25, 2022
3. https://www.msci.com/gics
4. https://coronavirus.jhu.edu/; Accessed: July 9, 2020
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