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Government Interventions During the COVID-19 Pandemic,
Culture, and Corporate Cost Behaviour

Meret Anna Gläser

Ludwig Maximilian University of Munich

Abstract

The COVID-19 pandemic triggered unprecedented government interventions, creating a unique setting to examine implications
on corporate cost behaviour. This study explores the relationship between the stringency of government interventions during
the pandemic and labour cost stickiness, as well as the moderating role of national culture, using 15,446 firm-year observations
from 3,383 listed firms across 25 European countries from 2017 to 2022. A difference-in-differences regression analysis reveals
that stringent interventions are related to increased labor cost stickiness, suggesting that managers view such measures as
a signal of pandemic control which reduces their pessimism about future demand. Additionally, a median-based sample
split shows that several dimensions of national culture moderate the relation between governmental stringency and labour
cost stickiness, highlighting that culture influences how managers form future expectations based on stringent government
interventions. The study connects formal institutions, i.e. governmental interventions, and informal institutions, i.e. national
culture, with cost asymmetry as well as expands firm-level cost behaviour research in the context of the COVID-19 crisis.

Keywords: cost stickiness; COVID-19; culture; interventions

1. Introduction

In March 2020 the World Health Organization declared
the outbreak of the novel coronavirus disease 2019 (COVID-
19) a global pandemic (World Health Organization, 2020).
In retrospective, this might have marked the beginning of a
crisis which profoundly impacted the lives of millions and
disrupted businesses worldwide. To ensure social distanc-
ing and curb the spread of the virus, most governments in-
troduced unprecedented interventions, including travel re-
strictions, stay-at-home orders and school or workplace clo-
sures (Hale et al., 2021). Besides the detrimental effects
on health, the pandemic, as well as governments’ reactions
to it, induced severe economic disturbances and confronted
companies’ decision-makers with extreme levels of uncer-
tainty (Altig et al., 2020; Caggiano et al., 2020). A con-
siderable stream of literature investigates the impact of the

I want to thank Dr. Nina Schwaiger from the Institute for Accounting
and Control (IUC) for always providing ideas and impulses to improve
my thesis and supporting me throughout the time of writing.

outbreak of COVID-19 and subsequent government interven-
tions on aggregate economic metrics like stock returns or ex-
change rate volatility (e.g. Aggarwal et al., 2021; Feng et
al., 2021). However, until today, there is only little research
on the microeconomic consequences, such as the relation be-
tween government interventions during COVID-19 and cor-
porate cost behaviour.

Traditional cost models assume costs to behave propor-
tionally and symmetrically to changes in activity, indepen-
dent of the direction of the change (Noreen, 1991). More re-
cent studies suggest an alternative model, arguing that costs
are behaving asymmetrically – in other words “sticky” – be-
cause managers make the deliberate decision to retain some
of the unused resources when activity declines (M. C. Ander-
son et al., 2003). Next to firm-specific factors, a company’s
operating environment is found to be associated with re-
source management decisions and, consequently, cost asym-
metry (Banker et al., 2020; Bugeja et al., 2015). Among the
various external factors influencing corporate cost behaviour,
several studies have highlighted the relationship between
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cost stickiness and both formal and informal country-level
institutions (Banker et al., 2013; Holzhacker et al., 2015a;
Kitching et al., 2016; Ma et al., 2021).

Given the exogenous nature of the COVID-19-induced
changes in activity, along with the varying levels of govern-
ment interventions’ stringency across countries (Finne et al.,
2024; Hale et al., 2021), the pandemic provides a unique op-
portunity to expand research on formal institutions and cost
asymmetry. The COVID-19 crisis elicited profound reactions
on the European labour market. For instance, the employ-
ment rate in the EU decreased by 2 percentage points and the
total hours worked fell by 15 percent from the last quarter
of 2019 to the second quarter of 2020 (Ando et al., 2022).
This highlights why specifically management decisions dur-
ing COVID-19 regarding labour should be investigated in
more detail. Thus, this study leverages the pandemic con-
text to examine the association between the stringency of
government interventions during COVID-19 and labour cost
stickiness. Although laws and governmental regulations pro-
vide the general boundaries for managers’ decision-making,
informal institutions such as culture impact the decision-
making process as well, as they can unconsciously influence
managers’ values, attitudes, and behaviour (Kitching et al.,
2016). Therefore, besides investigating the association be-
tween labour cost stickiness and a formal institution, namely
government interventions during COVID-19, an additional
analysis is conducted to examine the potential role of na-
tional culture in moderating this relation. In summary, this
study aims at answering the following research questions:
how do government interventions during the COVID-19 pan-
demic relate to corporate cost behaviour, and does national
culture moderate this relation?

During COVID-19, decision-makers faced unparalleled
uncertainty, as the duration of the crisis and its effects on
the economy were largely unknown. Based on the findings
of previous literature which identify managers’ expectations
about future sales under demand uncertainty as influencing
cost asymmetry (M. C. Anderson et al., 2003; Banker et al.,
2014), most authors argue and find that the outbreak of the
COVID-19 virus is negatively related to cost stickiness (e.g.
BenYoussef et al., 2023; Kwak et al., 2021). The authors
claim that the uncertainty surrounding the pandemic in-
creases managers’ pessimism about the permanence of sales
drops, thus lowering their future demand expectations und
consequently also the level of cost stickiness.

Next to the outbreak of the virus itself, governmental re-
actions to curb its spread might be associated with cost sticki-
ness as well. Government interventions are expected to be re-
lated to the level of corporate labour cost stickiness since they
can induce managers to reassess their assumptions about the
persistence of the crisis and thus change managerial expecta-
tions about future demand conditions. However, considering
the contradictory argumentation and findings of the litera-
ture to date, the direction of this relation is unclear. On the
one hand, government interventions might send the signal
that the government is able to effectively control the pan-
demic and therefore reduce uncertainty (e.g. Kizys et al.,

2021). This could induce managers to be more optimistic
about future demand and consequently to be more inclined
to keep slack resources, resulting in increased levels of labour
cost stickiness. On the other hand, government interven-
tions might convey a perception of extended economic chal-
lenges (BenYoussef et al., 2023) and generate additional un-
certainty regarding the interventions’ effectiveness and im-
pact (Ashraf, 2020). Thus, corporate decision-makers might
be more pessimistic about future demand and therefore be
more likely to remove unused resources, which leads to de-
creased levels of labour cost stickiness.

Moreover, it is expected that national culture leads to one
argument predominating the other. National culture influ-
ences the understanding and acceptance of formal institu-
tions (Helmke & Levitsky, 2006), which implies that cultural
differences across countries may moderate the relation be-
tween stringent government interventions during COVID-19
and labour cost stickiness. Specifically, national culture is
suggested to affect managers’ acceptance of stringent inter-
ventions and their belief in the interventions’ effectiveness.
If managers perceive the stringent interventions as legitimate
and effective in mitigating the adverse impacts of the COVID-
19 crisis, they may adopt a more optimistic outlook on future
demand. This optimism could, in turn, result in higher levels
of labour cost stickiness, as managers are more inclined to
retain resources in anticipation of a recovery in sales.

This study investigates the research questions using a
sample of 15,446 firm-year observations from 3,383 listed
firms across 25 European countries between 2017 and 2022.
In an initial analysis, the full sample is tested for labour cost
stickiness using a model based on the one developed by M. C.
Anderson et al. (2003). Additionally, it is examined whether
COVID-19 changes the result. Consistent with prior research,
the findings indicate that, on average, labour costs exhibit
stickiness. However, this stickiness significantly decreases
after the outbreak of COVID-19, so that cost asymmetry can
no longer be detected in the subsample covering the pan-
demic years 2020 to 2022. This aligns with the notion that
the COVID-19 crisis heightens managerial pessimism, hence
keeping corporate decision-makers from retaining unused re-
sources when sales decline. Next, this study exploits the fact
that the COVID-19 outbreak, and government interventions
following it, can be considered an exogenous shock to firms
(Finne et al., 2024). It employs a difference-in-differences
(DiD) panel regression model to examine whether there is a
relation between the stringency of government interventions
during COVID-19 and firms’ labour cost stickiness. This de-
sign allows comparing the difference in changes in labour
cost stickiness from before to after the implementation of
stringent government restrictions between countries with
high versus low levels of governmental stringency, while con-
trolling for known determinants of cost stickiness. This study
finds evidence consistent with the conclusion that stringent
government interventions during COVID-19 are associated
with significantly higher labour cost stickiness. These results
are in line with that stream of the literature, which argues
that by introducing stringent interventions, governments
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might signal that the pandemic is under control. This, in
turn, decreases managerial pessimism and lead managers to
retain slack resources during a sales drop. Lastly, to investi-
gate whether an informal institution moderates the relation
between a formal institution, namely the stringency of gov-
ernment interventions during COVID-19, and labour cost
stickiness, national culture is used as a proxy. Like in other
studies which examine cross-country differences in cost stick-
iness (e.g. Cannon et al., 2020), the sample is split based
on the median value of the respective cultural dimension.
The baseline model is re-estimated for both groups, and it
is determined whether the DiD-coefficient differs between
them. The regression estimations indicate that the relation
between the stringency of government interventions during
COVID-19 and labour cost stickiness varies between high-
and low levels of several cultural dimensions, which pro-
vides evidence in line with national culture moderating, i.e.
amplifying or attenuating, this association.

This study contributes to the existing literature in several
ways. It is one of the few studies investigating the associ-
ation between government interventions during COVID-19
and cost stickiness and it is the first one doing so in the Eu-
ropean setting. Moreover, it is the first to examine the po-
tential moderating role of national culture in this relation.
Hence, this study adds to the literature on country-level de-
terminants of asymmetric cost behaviour by showing how
formal institutions are associated with labour cost stickiness
and how informal institutions moderate this relation, in the
context of COVID-19. In doing so, it addresses calls to ex-
pand research on the impact of governmental actions and
cultural factors (Ibrahim et al., 2022) on cost asymmetry. Ad-
ditionally, this study contributes to the growing research field
examining the consequences of the COVID-19 crisis and gov-
ernment interventions related to it. Whereas most studies
focus on aggregate, industry-level, or stock return analyses
(Finne et al., 2024), this study deepens the research on firm-
level consequences of the pandemic.

The remainder of this study is organized as follows. Ini-
tially, essential terms and concepts are defined, previous lit-
erature is reviewed, and the study’s hypotheses are derived.
Next, the sample and the research design are described. Sub-
sequently, the results from the regression analyses are pre-
sented. In the final section, a discussion of the study’s limita-
tions, suggestions for future research, and a conclusion fol-
low.

2. Theoretical perspective and hypotheses development

2.1. Key terms and concepts
2.1.1. Defining asymmetric cost behaviour

Costs are caused by resources that are needed to perform
activities within a corporation (Cooper & Kaplan, 1992). In
the short run, some resources are hardly adjustable whereas
other resources can be flexibly adapted depending on the ac-
tual activity level. Accordingly, in the traditional model of
corporate cost behaviour costs are classified as either fixed

or variable (Brüggen & Zehnder, 2014). It is assumed that
fixed costs are constant, while variable costs move propor-
tionally and symmetrically to changes in cost drivers such as
production volume or sales (Banker & Byzalov, 2014). The
assumption of proportionality and symmetry implies that if
variable costs increase for example by 1% for a 1% incline in
activity, they will decrease by 1% for an equivalent reduction
in activity as well (Calleja et al., 2006). Thus, the average
magnitude of the percentage change in cost for each percent-
age change in activity, i.e. the cost elasticity (Holzhacker et
al., 2015a), is equivalent for activity increases and decreases.
The traditional model has been extended to consider multiple
cost drivers, for example in the activity-based costing (ABC)
model1, and non-linear effects such as economies of scale or
learning effects. However, it still postulates a mechanistic re-
lation between costs and cost drivers and does not consider
how managerial decision-making may affect the resource ad-
justment process (Banker et al., 2018).

More recent empirical studies suggest an alternative
model. Noreen and Soderstrom (1994, 1997) find initial,
however weak, evidence for non-proportional and asym-
metric cost behaviour by conducting a cross-sectional and
time-series analysis of overhead costs in US hospitals. They
conclude that the traditional model overstates the impact
of changes in the activity level on concurrent costs. M. C.
Anderson et al. (2003) were the first to present statistically
and economically significant evidence that corporate cost
behaviour is inconsistent with the traditional view of propor-
tionally and symmetrically behaving costs. They show that
SG&A costs in a sample of 7,629 US firms during the period
1979 to 1998 increase by 0.55% on average for a 1% sales
increase but decrease by just 0.35% on average for a 1% sales
decrease. The authors label this phenomenon “cost sticki-
ness” and define costs correspondingly as sticky if “the mag-
nitude of the increase in costs associated with an increase in
volume is greater than the magnitude of the decrease in costs
associated with an equivalent decrease in volume” (M. C. An-
derson et al., 2003, p. 48). They claim that cost stickiness
occurs because the resources underlying SG&A costs are not
moving mechanistically with changes in sales volume but
are actively managed by corporate decision-makers. The
authors argue that if managers observe increasing demand,
they have to deploy additional resources, as they otherwise
would not be able to supply the required volume. However,
if observing declining demand, it is at the discretion of the
manager to either retain or reduce slack resources. In the
case of sticky costs, managers deliberately decide to preserve
idle resources because they perceive the retainment as less
costly than the downward adjustment (M. C. Anderson et al.,
2003). Summarizing, the cause of cost asymmetry is the de-
liberate management of corporate resources, and concurrent
costs, by corporate decision-makers.

1 In the ABC model costs are allocated to products based on multiple ac-
tivities which are performed for example on the unit, batch, or product
level (Noreen, 1991).
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An extensive number of studies build on the seminal pa-
per of M. C. Anderson et al. (2003). Subsequent researchers
complement the model of asymmetric cost behaviour by
adding the definition of cost anti-stickiness to it. Accord-
ing to Weiss (2010, p. 1142) costs are anti-sticky if “they
increase less when activity rises than they decrease when
activity falls by an equivalent amount”. Figure 1 summarizes
the model of asymmetric cost behaviour and highlights the
differences between symmetric, sticky, and anti-sticky costs.

If symmetric costs are assumed, the slope of the cost func-
tion (C) is linear and therefore identical for high (YH) and
low activity levels (YL), for example sales increases and de-
creases. In the case of sticky costs, the slope is flatter for low
activity levels (YL) than for high activity levels (YH). When
the cost function exhibits anti-sticky behaviour, the slope is
steeper for low activity levels (YL) than for high activity lev-
els (YH). This implies that in the case of sticky (anti-sticky)
costs, the cost elasticity is greater (lower) for sales increases
than for sales decreases.

Subsequent research uses the regression model of M. C.
Anderson et al. (2003) as a basis to provide evidence of asym-
metric cost behaviour across different cost categories2, coun-
tries3 and time periods. Whilst a comparably small number
of authors investigates the consequences of asymmetric costs
(for a summary see Ibrahim et al., 2022), a comprehensive
stream of literature examines the determinants of cost asym-
metry.

2.1.2. Characterizing determinants of asymmetric cost be-
haviour

The firm- and country-level determinants of asymmetric
cost behaviour identified by prior literature can be classi-
fied into three main categories (Banker et al., 2018), namely,
managers’ expectations for future sales, resource adjustment
costs and managerial opportunistic motives. They represent
the channels through which cost asymmetry can be affected.
As will be detailed in the following sections, it is assumed that
the stringency of government interventions during COVID-19
is associated to cost asymmetry through the channel of man-
agerial future expectations. Additionally, national culture is
expected to moderate this relationship via the same channel.
Therefore, the primary focus is on the channel of managerial
future expectations. However, the literature on the channels
of adjustment costs and opportunistic managerial motives is
acknowledged for completeness.

Managerial decision-making and consequently cost be-
haviour is influenced not only by concurrent changes in de-
mand but also by managers’ expectations about future sales
levels (Banker et al., 2018, 2020). Resource management

2 In addition to SG&A costs, operating costs (e.g. Kama and Weiss, 2013),
costs of goods sold (e.g. Ibrahim, 2015), labour costs (e.g. Prabowo et
al., 2018) and total costs (e.g. Subramaniam and Weidenmier Watson,
2016) are found to exhibit asymmetric cost behaviour.

3 Prior literature finds evidence for asymmetric cost behaviour in cross-
country samples (e.g. Banker and Byzalov, 2014; Calleja et al., 2006),
including developed as well as developing countries.

decisions are made under conditions of demand uncertainty
(Banker et al., 2014), requiring managers to evaluate the
permanence of a sales decline when deciding whether to re-
tain or cut unused resources. Some authors argue that de-
mand uncertainty is associated with increased cost stickiness.
They suggest that managers purposely delay the resource ad-
justment decision and keep slack resources until they can
gather more information about the permanence of the sales
decline (e.g. M. C. Anderson et al., 2003; W. J. Lee et al.,
2020). This materializes in an increased level of cost stick-
iness which reverses in subsequent periods when more in-
formation on the duration of the sales drop is known and
uncertainty resolves. Other authors expand this argument
and claim that the effect also depends on managerial expec-
tations about the persistence of the demand uncertainty. If
managers are optimistic and believe that the sales drop is
temporary, they are more likely to keep unutilized resources,
as the expected retention costs are smaller than the expected
adjustment costs, resulting in greater cost stickiness. Con-
versely, if managers are pessimistic and believe the sales drop
is permanent, the retention costs are expected to be higher
than the adjustment costs, leading to the cutting of unused
resources and, consequently, to less cost stickiness (Banker
& Byzalov, 2014; Kama & Weiss, 2013). This reasoning ap-
plies to sales increases as well: optimistic managers are more
willing to expand resources as they are more likely to clas-
sify the increase as permanent, while pessimistic managers
are hesitant to commit resources due to the fear of having to
reverse these commitments (Banker & Byzalov, 2014). The
influence of managers’ expectations on cost stickiness is first
mentioned by M. C. Anderson et al. (2003). They show that
the re-occurrence of declining sales in two consecutive peri-
ods is associated with increased pessimism about the perma-
nence of the demand reduction and consequently decreas-
ing SG&A cost stickiness, whereas macroeconomic growth
is related to increased optimism about the duration of the
sales decline and consequently increasing SG&A cost stick-
iness. Further empirical evidence is provided by Banker et
al. (2014), who demonstrate that managers tend to extrapo-
late past trends, leading to more optimistic (pessimistic) ex-
pectations about future sales following a prior sales increase
(decrease) and resulting in increased (decreased) cost sticki-
ness accordingly. Their findings are reinforced and expanded
by Ciftci and Zoubi (2019) who find that in addition to the
sales change’s direction, also the magnitude of the change in-
fluences managers’ expectations and thus cost asymmetry.4

Next to rational, economic information about future sales,
managers’ optimism can also be based on psychological and
behavioural biases like overconfidence (Banker & Byzalov,
2014). Literature suggests that overconfidence fosters exces-
sive optimism about future sales, resulting in increased cost
stickiness. As proposed, several studies find a positive rela-

4 Their results show that cost stickiness is greater (smaller) for small (large)
decreases in sales, as managers assess the permanence of the decline as
temporary (permanent) and therefore are more optimistic (pessimistic)
about future sales changes (Ciftci & Zoubi, 2019).
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Figure 1: Graphical representation of the cost asymmetry model
(Own figure based on Weiss (2010, p. 1444).)

tion between proxies for managerial overconfidence and cost
stickiness5.

Moreover, cost management decisions are influenced by
resource adjustment costs, which are defined as costs “to re-
move committed resources and to replace those resources if
demand is restored” (M. C. Anderson et al., 2003, p. 49).
Adjustment costs include for example severance payments
when cutting resources due to falling activity, or hiring costs,
when replacing resources due to rising activity. However,
they are not only of monetary nature, but also encompass
implicit costs such as a loss of morale or efficiency if team-
work is disrupted (Banker & Byzalov, 2014). The higher the
expected resource adjustment costs, the more reluctant man-
agers are to cut excess resources when sales decline, and, in
turn, the higher the level of cost stickiness. Several studies
examine the relation between proxies for adjustment costs
and cost stickiness. For example, Balakrishnan and Gruca
(2008) provide department-level findings in showing that
cost stickiness is higher for core functions than for ancillary
and support services, since the adjustment costs are higher
for core activities. M. C. Anderson et al. (2003) suggest that
firms with higher asset or employee intensity incur higher
adjustment costs as they lose more firm-specific investment
when dismantling customized machinery or incur higher sev-
erance payments when dismissing employees, respectively.
Accordingly, they find a positive association between asset or
employee intensity and cost stickiness. Other studies show
that country-level proxies for adjustment costs, such as the
strictness of employment protection legislation, are related
to higher levels of labour and SG&A cost stickiness (Banker
et al., 2013).

Lastly, resource adjustment decisions are affected by man-
agerial opportunistic motives. In contrast to studies from the

5 For example, C. X. Chen et al. (2022) find a positive association between
CFO overconfidence, proxied by option-exercising behaviour, and cost
stickiness. Additionally, D. Yang (2015) shows that CEO hubris is pos-
itively related to cost stickiness in examining overconfident bidder CEOs
in merger events.

previously described categories, which assume that managers
act in the firm’s best interest (Brüggen & Zehnder, 2014),
this body of literature builds on the agency theory6 and con-
jectures that managers make self-interested decisions at the
expense of firm value. As self-interested managers want to
maximize their private benefit, they may engage in oppor-
tunistic behaviours like empire-building. These managers try
to maximize the company’s size and consequently are more
reluctant to cut slack resources, even if sales decline. Hence,
the degree of cost stickiness is increased beyond its optimal
level resulting from economic factors, i.e. adjustment costs
and future expectations (C. X. Chen et al., 2012), resulting in
deteriorating firm value (Banker et al., 2018). Authors sub-
stantiated this theory by showing that corporate governance
diminishes the positive relation between empire-building in-
centives and cost stickiness as it reduces the agency problem
through effective monitoring (Bugeja et al., 2015; C. X. Chen
et al., 2012). Next to managers’ intrinsic motives, corpora-
tions can incentivize managers with performance compen-
sation (Banker et al., 2018). For example, managers’ incen-
tives to avoid losses or reach earnings targets (Dierynck et al.,
2012; Kama & Weiss, 2013) are also found to be related to
resource management decisions and consequently cost asym-
metry.

2.1.3. Defining institutions
Managerial decisions “do not emerge independently of

the social environment but are jointly shaped by formal and
informal institutions” (Hartlieb et al., 2020b, p. 26). Thus,
researchers acknowledge that cross-country differences in
cost stickiness might exist due to regulatory or cultural as-
pects (Stimolo & Porporato, 2019) and express interest in

6 The agency theory assumes that, in a situation of separation of owner-
ship and control, the principal (i.e. a corporation’s shareholders) and the
agent (i.e. corporate managers) are both utility maximisers. Thus, an
“agent will not always act in the best interests of the principal” (Jensen
& Meckling, 1976, p. 308).
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understanding the relation between cost management deci-
sions and formal and informal country-level institutions (e.g.
Banker et al., 2013; Kitching et al., 2016).

Institutions are defined as human-made “systems of es-
tablished and embedded social rules that structure interac-
tions” (Hodgson, 2006, p. 18) by “constraining and enabling
actors’ behaviour” (Helmke & Levitsky, 2006, p. 5). They
allow individuals to form stable expectations about the be-
haviour of others and thus make ordered human interaction
possible (Hodgson, 2006). Both formal and informal insti-
tutions can be summarized under this definition (Redmond,
2005), yet they differ in how they are transmitted and en-
forced.

2.1.4. Characterizing government interventions during COVID-
19 as formal institution

Redmond (2005, p. 666) defines formal institutions as
“administered by a central authority” that has the power “to
set rules which will direct the behaviour of many, as well
as [. . . ] to interpret and enforce the rules”. These explicit
and codified rules and procedures are “communicated and
enforced through channels that are widely accepted as offi-
cial” (Helmke & Levitsky, 2006). Formal institutions com-
prise for example political and economic rules like laws and
contracts (North, 1990) which set the boundaries for man-
agerial decision-making, including resource and cost man-
agement decisions (Kitching et al., 2016).

Prior literature shows that cost behaviour varies with
country-level formal institutions. For instance, Banker et al.
(2013) investigate the impact of legal institutions on cost
stickiness and report that cost stickiness is increasing in the
strictness of employment protection legislation as the costs
of firing employees, i.e. the downward adjustment costs,
rise. Holzhacker et al. (2015a) and Belina et al. (2019) ex-
amine how changes in governmental healthcare regulations
affect cost asymmetry and find that cost stickiness in Ger-
man hospitals and US health insurers decreases due to rising
operational risk and cost downward pressure introduced by
the regulatory adjustments. The results of both Jin and Wu
(2021) and W. J. Lee et al. (2020) reveal that political institu-
tions moderate the relationship between political uncertainty
and cost stickiness. Whilst the former show that high gov-
ernment spending, low property rights and low levels of
labour regulation strengthen the proposed negative associ-
ation between political uncertainty and cost stickiness, the
latter report evidence that stable political and legal institu-
tions reinforce cost stickiness in election years. Kuo and Lee
(2023) show that strong political institutions are related to
increased levels of cost stickiness, as they strengthen contract
enforcement, corruption control and judicial independence.

This study utilizes government interventions imple-
mented during the COVID-19 pandemic as a proxy for formal
institutions, as they serve as a contemporary and globally rel-
evant example of how formal institutions can exert influence
across different countries. Governments during the pan-
demic acted as a central authority, setting up and enforcing
codified rules to guide and constrain human behaviour. To

ensure social distancing and curb the spread of the virus,
most governments introduced interventions, including for
example school or workplace closings, travel restrictions or
stay-at-home requirements. Though, the degree of individual
governments’ interventions in Europe differed substantially,
ranging from advisory measures to mandatory rules (Hale et
al., 2021). For instance, some countries, including Italy and
Germany, implemented mandatory stay-at-home require-
ments, while others, such as Sweden, only recommended
working from home (Akter, 2020). This variance of strin-
gency makes governmental interventions during COVID-19 a
beneficial case to examine the relation between formal insti-
tutions and corporate cost stickiness. Although governments
also issued health system policies, like testing or vaccination
guidelines, and offered economic aid such as income support
or debt reliefs (Hale et al., 2021), this study follows BenY-
oussef et al. (2023) and only considers non-pharmaceutical,
non-financial government interventions in order to provide
more nuanced insights.

2.1.5. Characterizing culture as informal institution
Informal institutions are defined as “socially shared rules,

usually unwritten, that are created, communicated and en-
forced outside officially sanctioned channels” (Helmke & Lev-
itsky, 2006, p. 3) and include for example “norms, conven-
tions, customs and traditions” (Redmond, 2005, p. 666).
They define acceptable or desirable behaviour which individ-
uals comply to, as they try to avoid costs of deviant behaviour
such as the feeling of embarrassment or shame (Sunstein,
1996).

Several studies show that various types of informal in-
stitutions are related to cost asymmetry. For instance, Ma
et al. (2021) find that religion is negatively associated with
corporate cost stickiness, as religious conservatism and ethi-
cality tend to reduce managers’ (over-)optimism and empire-
building tendencies. Hartlieb et al. (2020a) state that com-
munity social capital, i.e. cooperative norms and social
networks, limits managers’ pursuit of opportunistic motives
and therefore mitigates sticky cost behaviour. In another
study, Hartlieb et al. (2020b) show that generalized trust has
a positive effect on cost stickiness by increasing psycholog-
ical adjustment costs and managerial optimism. Kitching et
al. (2016) find that several dimensions of national culture,
namely uncertainty avoidance, masculinity and long-term
orientation, are related to operating cost stickiness through
the managerial expectation channel and the adjustment cost
channel. They argue that cost stickiness is less pronounced
in firms located in countries being high in uncertainty avoid-
ance and long-term orientation, as managers of such firms
are more loss-averse and thrifty, respectively. Moreover, cost
stickiness is attenuated in firms located in countries high in
masculinity due to managers’ lower psychological downward
adjustment costs.

The aforementioned definition of informal institutions
also includes, but is not restricted to, national culture
(Helmke & Levitsky, 2006; North, 1990). Given that man-
agers frequently operate at corporate headquarters (Ma et
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al., 2021), it is assumed that they are, to some extent, part
of the national society of the country where the firm’s head-
quarters is located. National culture is therefore expected
to impact managerial resource decision-making by forming
managers’ values, beliefs, and assumptions (Kitching et al.,
2016). Thus, this study uses national culture as defined by
Hofstede et al. (2010) as a proxy for informal institutions.
Hofstede et al. (2010, p. 6) refer to culture as “the collective
programming of the mind that distinguishes the members of
one group [. . . ] from others”. The authors explain that cul-
ture is learned through socialization processes and state that
specifically nations are a “source of a considerable amount
of common mental programming” (Hofstede et al., 2010,
p. 21). They propose that national culture varies along
six dimensions, namely power distance (PDI), individual-
ism (IDV), masculinity (MAS), uncertainty avoidance (UAI),
long-term orientation (LTO) and indulgence (IVR) and pro-
vide definitions for each of them. Power distance is defined
as the degree to which unequal distribution of power, sta-
tus and authority is accepted by lower status members of
the society. In countries high in individualism, decisions are
made based on individual needs, whereas in collectivistic
countries, people are integrated into strong, cohesive groups
and thus put a larger emphasis on protecting group inter-
ests. In societies characterized by high masculinity, social
gender roles are clearly separated, meaning that “men are
supposed to be assertive, tough, and focused on material
success, whereas women are supposed to be more modest,
tender, and concerned with the quality of life” (Hofstede et
al., 2010, p. 140). Contrastingly, in feminine societies, social
gender roles are suggested to overlap. Uncertainty avoidance
is defined as “the extent to which the members of a culture
feel threatened by ambiguous or unknown situations” (Hof-
stede et al., 2010, p. 191). While societies with a long-term
orientation foster virtues oriented towards future rewards,
like perseverance and thrift, short-term oriented societies
support virtues related to the past and present, such as tra-
dition and fulfilling social obligations. Lastly, indulgence is
defined as “a tendency to allow relatively free gratification of
basic and natural human desires related to enjoying life and
having fun”, whereas restraint is the “conviction that such
gratification needs to be curbed and regulated by strict social
norms” (Hofstede et al., 2010, p. 281).

2.2. Review of prior literature and hypothesis development
2.2.1. COVID-19 and asymmetric cost behaviour

On average, labour costs are expected to be sticky. This
is confirmed for various samples in prior studies (e.g. Dalla
Via and Perego, 2014; Dierynck et al., 2012; Prabowo et al.,
2018). However, as Banker et al. (2018, p. 192) state: “costs
that are sticky on average are not always sticky”. Corporate
cost stickiness indeed depends on various factors. In addition
to firm-specific characteristic, the external environment, for
example in terms of macroeconomic conditions, affects man-
agers’ operating decisions and hence the degree of cost stick-
iness (Banker et al., 2020; Bugeja et al., 2015). This study

focuses on examining the relationship between cost sticki-
ness and formal institutions, i.e. government interventions,
and the potential moderating role of informal institutions, i.e.
national culture, in a specific context, namely the COVID-19
crisis. The pandemic caused unexpected macroeconomic dis-
ruptions, including severe demand drops7, which are likely
to be related to resource management decisions. Hence, to
delineate the setting and to establish the foundation for sub-
sequent argumentations and analyses, the current state of
research on cost stickiness and COVID-19 is reviewed and
considered.

Prior research suggests that cost stickiness is decreasing
during times of crisis. Banker et al. (2020) provides several
reasons why the economic slowdown induced by a crisis is
related to lower levels of cost stickiness. Firstly, as external
financing becomes more expensive, managers may want to
reduce costs to preserve cash. Furthermore, managers might
have more pessimistic sales expectations, leading them to
avoid preserving slack resources. Lastly, under the existential
threat of dropping out of business, managers might be less re-
sistant to operational changes which could improve organi-
zational efficiency, thus being more inclined to adjust redun-
dant resources downward. Additionally, literature suggests
that managers are more likely to avoid committing contracts
during periods of crisis to increase flexibility. For example,
managers prefer hiring temporary workers which can be dis-
missed relatively easily (Ibrahim, 2015). Due to the contrac-
tual arrangement, firing costs for temporary employees are
lower, resulting in less resource adjustment costs (Banker et
al., 2013) and consequently decreasing cost stickiness. Eco-
nomic downturns lower future adjustment costs as well, as it
is easier to re-negotiate input costs such as wage rates (Jin &
Wu, 2021).

The financial crisis of 2008 is found to induce cost anti-
stickiness in samples of Egyptian firms (Ibrahim, 2015), UK
Chemical firms (Hassanein & Younis, 2020) and municipal-
ities in Spain (Karatzimas et al., 2022). Similarly, prior re-
search shows that the COVID-19 pandemic is related to a de-
crease cost stickiness. COVID-19 confronted companies with
unparalleled economic uncertainty, especially as the duration
of the crisis was largely unpredictable in the absence of a sim-
ilar historical event (Altig et al., 2020). As mentioned before,
the level of cost stickiness depends on managers’ expectations
about the duration of the prevailing uncertainty and their op-
timism or pessimism about the permanence of a sales drop.
In line with this argument, most studies in the field propose
and find a negative association between COVID-19 and cost
stickiness. The authors claim that the pandemic-induced un-

7 For completeness, it should be acknowledged that COVID-19 significantly
affected both the demand and the supply side of businesses. Interpret-
ing COVID-19 as a supply instead of a demand shock likely has different
implications for cost stickiness. Scarcity of input resources may lead to
higher adjustment costs, prompting managers to retain unused resources
and resulting in increased cost stickiness. However, since firms generally
perceive the pandemic primarily as a demand shock (Meyer et al., 2022),
and this perspective is supported by prior literature, this study adopts the
same viewpoint.



M. A. Gläser / Junior Management Science 10(3) (2025) 715-747722

certainty caused managers to form pessimistic expectations
about consumers’ purchasing power and the prospect of sales
rebounding in the short-term (Meyer et al., 2022). There-
fore, managers are likely to assess the retention of resources
to be more costly than the resource downward adjustment.
Consistently, results show lower levels of cost stickiness dur-
ing the pandemic. For example, Buchheim et al. (2022),
although not directly examining cost stickiness, detect that
firms who expect the duration of the shutdown to be longer
than four months, cut significantly more resources, for ex-
ample in terms of layoffs or the cancellation of investments.
A negative association of the COVID-19 outbreak with cost
stickiness is furthermore found in smaller samples of IT com-
panies (Kwak et al., 2021) and healthcare firms (Ekici et al.,
2024), as well as larger samples of American publicly listed
companies (BenYoussef et al., 2023; Ghazy et al., 2024).

2.2.2. Government interventions during COVID-19 and
asymmetric cost behaviour

When examining the consequences of COVID-19, it is im-
portant to differentiate between the effect of the pandemic
itself and the government regulations implemented in re-
sponse to it. This also applies when researching cost stick-
iness, as the study of Y. Yang and Chen (2024) shows. The
authors investigate the influence of COVID-19 on cost sticki-
ness in China and Australia and find the relation between the
pandemic and cost stickiness to differ between both coun-
tries. They suggest that dissimilarities in policy responses to
COVID-19 might explain this variation. Thus, to facilitate
a clear distinction, this study focuses on the direct relation
between the stringency of government interventions during
COVID-19 and labour cost stickiness.

Literature examining government interventions during
COVID-19 in the field of cost stickiness is scarce. The working
papers by BenYoussef et al. (2023) and Ghazy et al. (2024)
constitute notable exceptions. BenYoussef et al. (2023) ex-
amine SG&A cost behaviour in a North American sample and
find a negative association between governmental stringency
during COVID-19 and cost stickiness. Ghazy et al. (2024)
investigate the relation between the strictness of workplace
closures throughout the pandemic, as well as governmen-
tal economic support, and operating cost stickiness in US
firms. Whereas their results show that cost stickiness ex-
hibits a negative association with the strictness of workplace
closure, economic support does not have a statistically signif-
icant effect. Due to the lack of theory regarding government
interventions during COVID-19 in cost stickiness research,
this study relies on argumentations and findings from an-
other field, namely the finance literature. As Ashraf (2020,
p. 1) states, stock markets “provide an incentivized survey
of future expected outcomes”. This makes the literature
examining the impact of governmental stringency during
COVID-19 on stock markets a suitable source for developing
this study’s theoretical framework, assuming that investors’
and managers’ future expectations are comparable.

Generally, the stringency of government interventions
during COVID-19 is expected to be associated to labour

cost stickiness by changing managers’ perception of the
COVID-19-induced uncertainty and relatedly their expec-
tations about the permanence of the economic downturn. In
other words, it is suggested to be related to cost stickiness
through the channel of managerial expectations about future
demand, which was introduced in section 2.1.2. However,
considering the results of the literature to date, the direction
of the association between the stringency of government
interventions during COVID-19 and cost stickiness remains
unclear.

On the one hand, government interventions might send
the signal that the pandemic is under control and there-
fore reduce uncertainty (Caggiano et al., 2020; Kizys et al.,
2021). Several studies present evidence in line with this
suggestion by showing a positive relation between govern-
ment interventions and stock market return (Saif-Alyousfi,
2022; H. Yang & Deng, 2021). In addition to the research on
stock markets, Feng et al. (2021) show that government non-
pharmaceutical interventions are associated with decreasing
exchange rate volatility as they send positive signals to mar-
kets and investors, thus effectively reducing panic and uncer-
tainty. Like investors and markets in general, also corporate
managers may interpret stringent government interventions
as effectively reducing COVID-19-induced uncertainty. This
might result in managers being more optimistic about de-
mand recovery and consequently more inclined to keep slack
resources, resulting in increased cost stickiness.

On the other hand, government interventions may give
rise to additional uncertainty, for example regarding the in-
terventions’ duration and effectiveness (Altig et al., 2020;
Ashraf, 2020). For instance, Zaremba et al. (2020) iden-
tify a positive association between the stringency of policy
responses and stock market volatility. By accounting for
country-specific factors and pandemic affectedness, their
study demonstrates that the stringency of government in-
terventions is an independent driver of increased volatility,
distinct from the effects of the pandemic itself. Moreover,
stringent government interventions might convey a percep-
tion of extended economic challenges (BenYoussef et al.,
2023). Supporting this view, Ashraf (2020) finds that the
announcement of stringent interventions is negatively re-
lated to stock market returns, as it leads to more pessimistic
expectations due to the interventions’ expected adverse im-
pact on economic activity. In summary, stringent government
interventions might as well lead corporate decision-makers
to be more pessimistic about future demand. Hence, man-
agers might be more likely to remove resources, which results
in decreasing cost stickiness, as found by BenYoussef et al.
(2023) and Ghazy et al. (2024).

Consistent with this double-sided argumentation, Aggar-
wal et al. (2021) show in the context of stock markets that
the impact of government interventions’ stringency during
COVID-19 on investor behaviour is twofold. Their results
suggest that more stringent government interventions pos-
itively influence the overall returns by making investors feel-
ing more secure, as reflected in the declining equity risk pre-
mia demanded. On the other hand, the results also depict
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that increased stringency of government interventions is neg-
atively related to the overall return as it lowers investors’
growth estimates. Since theory and prior literature do not
clearly predict the direction of the association between strin-
gent government interventions during COVID-19 and labour
cost stickiness, it remains an open empirical question. Fur-
thermore, it could also be the case that the proposed opposite
effects of stringent government interventions might cancel
each other out. Thus, the hypothesis is stated in a neutral
form:

Hypothesis 1: There is no relation between the
stringency of government interventions during
COVID-19 and cost stickiness.

2.2.3. National culture as moderator
As prior research emphasizes, both formal and informal

institutions influence decision-making, which highlights the
importance of studying them in combination. For example,
Graafland and Noorderhaven (2020, p. 1040) state that
“[. . . ] studies should not only look at both institutions and
culture, but also at the interactions between these types of
factors.” Nevertheless, until today there are only few stud-
ies in the field of cost asymmetry research following this call.
One exception is Cannon et al. (2020), who do not only ex-
amine the direct effect of takeover laws on SG&A cost sticki-
ness, but also test whether culture, in terms of short-termism,
moderates this relation. Their findings reveal that the nega-
tive relation between the passage of takeover laws and cost
stickiness is more emphasized in short-term oriented coun-
tries.

Similarly, it is expected that national culture moderates
the relation between the stringency of government interven-
tions during COVID-19 and labour cost stickiness. National
culture influences the understanding and acceptance of for-
mal institutions (Helmke & Levitsky, 2006), which is why cul-
ture is also suggested to impact societal beliefs about the le-
gitimacy of governments’ mitigation measures (Wang et al.,
2022). This view is supported by Dheer et al. (2021, p.
1873), who state that culture shapes “how individuals inter-
pret and comply with stringent government measures”. Gen-
erally, this might apply to all of the six cultural dimensions
defined by Hofstede et al. (2010). For brevity, the reasoning
is exemplary shown for only two of them.

For instance, individuals in collectivistic cultures might be
more likely to acknowledge the legitimacy of stringent gov-
ernment interventions during COVID-19, as they are more
willing to sacrifice individual freedom for the common good
(Biddlestone et al., 2020; Dheer et al., 2021). This is sup-
ported by previous literature claiming that the state has a
dominant role in collectivistic nations (Hofstede et al., 2010)
and that individuals in collectivistic cultures derive satisfac-
tion from fulfilling social obligations (Inglehart & Oyserman,
2004). In line with this, J. Lee et al. (2024) find that col-
lectivistic cultures are more likely to endorse stringent gov-
ernment policies during COVID-19, whereas individualistic
cultures are more prone to reject them.

In contrast, nations high in uncertainty avoidance might
be less likely to accept stringent government interventions
during COVID-19, as such measures are perceived as a source
of additional uncertainty, for example regarding their eco-
nomic impact (Altig et al., 2020; Ashraf, 2020). In addition,
stringent interventions require people to profoundly change
their everyday private and business life, due to measures
like stay-at-home requirements or workplace closures. This
can be particularly unsettling in uncertainty-avoidant cul-
tures, where change is perceived as evoking unpredictability.
Bakry et al. (2022) confirms this argument by showing that
in emerging markets, which tend to have higher uncertainty
avoidance scores, there is a positive association between the
stringency of government interventions and stock volatility.
Consistently, individuals from countries high in uncertainty
avoidance are found to be less willing to comply to stringent
interventions during COVID-19 (Dheer et al., 2021).

To summarize, the stringency of government interven-
tions during COVID-19 is claimed to be related to labour cost
stickiness in one of two opposing ways, as elaborated on in
the previous section 2.2.2. Stringent measures might either
increase managers’ optimism about future demand and thus
lead to rising levels of cost stickiness or lower managerial
expectations about future demand, resulting in decreasing
levels of cost stickiness. National culture is expected to be
the factor determining which of both forces overweighs. In
particular, culture is suggested to influence whether a na-
tional society, and thus also managers socialized within it,
believes in the legitimacy of stringent government interven-
tions during COVID-19. The acceptance or rejection of strin-
gency is, in turn, believed to shape managers’ future demand
expectations. If managers accept stringent government inter-
ventions, they might believe in their effectiveness in reduc-
ing part of the COVID-19-induced uncertainty, which leaves
them more optimistic about the temporary nature of declin-
ing sales. Ultimately, this materializes in higher levels of cost
stickiness. Though, if managers reject stringent government
interventions, they might doubt their usefulness in mitigat-
ing the adverse effects of the pandemic. They consequently
are more pessimistic about future demand conditions, which
results in lower cost stickiness. Thus, the extent to which
managers’ expectations about future demand are shifted due
to government interventions during COVID-19 is likely to dif-
fer contingent on cultural factors (Buchheim et al., 2022).

Managers’ likelihood to accept (reject) stringent govern-
ment interventions, their resulting optimism (pessimism)
about future demand and consequently the extent of cost
stickiness exhibited, depend on the specific cultural dimen-
sion considered. Hence, the direction of the moderating
role of culture in the relation between the stringency of gov-
ernment interventions during COVID-19 and cost stickiness
differs between the various cultural dimensions. Therefore,
the hypothesis is stated in a neutral form:

Hypothesis 2: National culture moderates the re-
lation between government interventions during
COVID-19 and cost stickiness.
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3. Data and methodology

3.1. Sample construction
This study is based on panel data from the Thomson

Reuters Eikon database, including observations of European
publicly listed firms from 2017 to 20228. The firm-level data
is merged with country-level data on gross domestic prod-
uct (GDP) growth obtained from the World Bank website9,
data on the stringency of governmental interventions during
COVID-19 from the Oxford Government Response Tracker
website10 as well as data on national culture from Geert
Hofstede’s website11. The sample construction procedure
largely follows prior cost stickiness research and is summa-
rized in Table 1. Only non-duplicate firm-year observations
(S. W. Anderson & Lanen, 2007) from non-financial and
non-utility firms12 are considered (Hartlieb et al., 2020a).
Observations with missing or negative labour costs or sales
revenue in the current or two preceding years (Banker et al.,
2013), as well as observations with missing values for con-
trol variables (Hartlieb et al., 2020a) and observations for
which the ln-specification cannot be calculated, are deleted.
In contrast to most prior studies (e.g. M. C. Anderson et al.,
2003), observations in this study are not dropped if costs
exceed sales revenue. The observations are only discarded
if labour costs exceed sales revenue in the current and the
prior year, following a suggestion of S. W. Anderson and La-
nen (2007).13 Finally, observations are removed if there are
fewer than 50 firm-year observations per country, to ensure
that the model is reasonable for each country individually
(Hartlieb et al., 2020b). To make the variables compara-
ble between countries with differing currencies, the financial
data is converted to euro14. All continuous variables are win-
sorized at the 1st and 99th percentile to weaken the impact of
extreme outliers. The final sample contains 15,446 firm-year
observations from 3,383 firms in 25 European countries15.

8 Constructing the control variable SUC_DECi,t requires data from two
additional years. However, the years 2015 and 2016 are excluded during
the sample selection process, resulting in a symmetrical time span from
2017 to 2022, centred around the outbreak of COVID-19 in the beginning
of 2020.

9 https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG.
10 https://github.com/OxCGRT/covid-policy-tracker.
11 https://geert-hofstede.com/national-culture.html.
12 Firms in the financial and utility industries are dropped to ensure compa-

rability. The Standard Industrial Classification Code (SIC-Code) is used
to assign firms to an industry.

13 Banker et al. (2014) suggest excluding observations where costs exceed
sales, as these may reflect unusually high resource commitments. How-
ever, the COVID-19 pandemic caused significant declines in sales (Finne
et al., 2024), which could result in labour costs exceeding sales as well
– not due to excessive costs, but because of decreasing sales revenue.
Consequently, removing these observations might bias the analysis. The
empirical results remain similar, if observations with labour costs exceed-
ing sales are not discarded at all, as suggested by Banker and Byzalov
(2014).

14 The empirical results remain robust when adjusting for inflation by de-
flating the financial variables with country-specific GDP deflators.

15 Since data is not available for all firms over the entire sample period, the
longitudinal panel is unbalanced. However, this is consistent with prior
literature. For instance, the sample of M. C. Anderson et al. (2003) con-
tains approximately 8.5 observations per firm in a sample period covering
20 years.

The sample distribution is presented in Panels A, B and C
of Appendix 1. Although the number of observations per year
rises, the distribution around the COVID-19 outbreak year
2020 is roughly symmetrical, with 43.9% of the observations
being in the pre-COVID-19 period and 56.1% in the COVID-
19 period. Most of the firms in the sample are headquartered
in the United Kingdom (20%)16, followed by Germany (14%)
and France (12%). This is consistent with these three coun-
tries being the largest in Europe resident-wise and speaks for
the representativeness of the sample. Most of the firms be-
long to the manufacturing (44%) and the services industry
(28%).

3.2. Variable measures

Stringency of government interventions during COVID-19

The stringency of government interventions during
COVID-19 is captured by the stringency index (SI). The
SI measures the level of non-pharmaceutical, non-financial
actions that a government takes to contain the spread of
the corona virus, mainly by reducing individuals’ mobility.17

It is obtained from the publicly available Oxford COVID-19
Government Response Tracker (OxCGRT) database from the
Oxford University’s Blavatnik School of Government, which
contains data on government responses during the pandemic
for more than 150 countries from January 2020 to December
2022. The SI is based on the unweighted addition of nine
closure and containment indicators18 and is scaled to vary
from 0 to 100, with higher values indicating stricter govern-
ment responses (Hale et al., 2021). It is assumed that only
the stringency of government interventions in the country
of a firm’s headquarters is relevant for managers’ decision-
making, even if the company operates in other countries as
well. As mentioned before, the SI varies significantly across
European countries, which is illustrated by Appendix 2.

National culture

As the dimensions of national culture from Hofstede et al.
(2010) are widely accepted and applied in empirics (Dheer
et al., 2021; Kitching et al., 2016), the six dimensions power
distance, individualism, masculinity, uncertainty avoidance,
long-term orientation and indulgence are used in this study
to measure national culture. Each country is assigned a score

16 According to Finne et al. (2024), it is common in the United Kingdom that
the fiscal year ends in March. To examine whether this biases the analysis,
a robustness check is conducted. Assigning all firm-year observations
with a fiscal year end date before the 30th of June to the previous year
does not change the results.

17 However, the stringency index contains no information on the effective
implementation or the appropriateness of the interventions (Hale et al.,
2021).

18 Namely school closings, workplace closings, cancellation of public events,
restrictions on gathering size, closing public transport, stay-at-home re-
quirements, restrictions on national movement, restrictions on interna-
tional travel and public information campaigns (Hale et al., 2021).

https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG
https://github.com/OxCGRT/covid-policy-tracker
https://geert-hofstede.com/national-culture.html
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Table 1: Sample selection

Number of observations

Initial sample (2015-2022) 82,504

Less:

(1) Observations with duplicate ISINs 8

(2) Observations of financial firms (2-digit SIC codes 60-69), public utilities
(2-digit SIC code 49) or firms with non-specified industry (no SIC code)

37,536

(3) Observations with missing labour costs (sales revenue) in the current or
(two) preceding year(s)

21,431

(4) Observations with negative labour costs (sales revenue) in the current or
(two) preceding year(s)

42

(5) Observations where current labour costs exceed sales revenue of the current
and the preceding year

2,420

(6) Observations with missing values for other required variables 5,445

(7) Observations from countries with less than 50 firm-year observations 176

Final sample (2017-2022) 15,446

between 0 and 100 for each dimension, with a higher score
implying a stronger cultural parameter. Following Kitching
et al. (2016), it is assumed that the national culture of the
country in which the firm is headquartered is representative
for the cultural values of its corporate decision-makers.

3.3. Model specification

Basic model

In a first step, an equation based on the ln-linear19 model
established by M. C. Anderson et al. (2003) is employed to
test for the presence of labour cost stickiness. Whereas M. C.
Anderson et al. (2003) examine SG&A costs, this study fo-
cuses on labour costs, as they represent a significant propor-
tion of total costs and are susceptible to managerial discre-
tion (Pinnuck & Lillis, 2007). Furthermore, examining one
specific type of cost potentially allows to locate in which cost
category cost stickiness originates (Ibrahim et al., 2022). Fol-
lowing prior literature on labour cost stickiness, changes in
the activity level are proxied by the Net Sales or Revenues item
from Datastream, whereas changes in the labour cost level
are operationalized using the Salaries and Benefits Expenses
item from Datastream (Prabowo et al., 2018). Like Banker
et al. (2013), Hartlieb et al. (2020a) and Ma et al. (2021),
this study utilizes an extended version of the M. C. Ander-
son et al. (2003) model. Thus, the equation includes not
only the three-way interaction terms of the control variables

19 Prior studies state that using ratios and the ln-form provides several ben-
efits, such as increasing the comparability of the variables between firms,
reducing potential bias from heteroscedasticity, decreasing the model’s
sensitivity towards outliers and enabling an economically meaningful in-
terpretation of the estimated coefficients as percentage changes (M. C.
Anderson et al., 2003; Ibrahim et al., 2022).

with ∆ ln SALESi,t x DECi,t , but also their two-way interac-
tions with ∆ ln SALESi,t , as the control variables are found
to be related to cost elasticity independent of a decrease in
sales as well (Holzhacker et al., 2015a)20. Model (1) shows
the corresponding empirical regression equation:

∆ lnLABOURi,t = ß0 + ß1∆ ln SALESi,t

+ ß2DECi,t x∆ ln SALES i,t

+ ß3∆ ln SALESi,t xSUC_DEC i,t

+ ß4∆ ln SALES i,t x DEC i,t xSUC_DEC i,t

+ ß5∆ ln SALESi,t xGDPn,t

+ ß6∆ ln SALESi,t x DEC i,t xGDPn,t

+ ß7∆ ln SALESi,t xAIN T i,t

+ ß8∆ ln SALESi,t x DEC i,t xAIN T i,t

+ ß9∆ ln SALESi,t x EIN T i,t

+ ß10∆ ln SALESi,t x DEC i,t x EIN T i,t

+ ϵi,t

(1)

where∆ ln LABOURi,t represents the ln-change in labour
costs for firm i from year t-1 to year t and ∆ ln SALESi,t dis-
plays the ln-change in net sales for firm i from year t-1 to year
t. DECi,t is an indicator variable which equals one if sales of
firm i decrease from year t-1 to year t. Thus, the coefficient
ß1 measures the percentage change in labour costs with a 1%
increase in sales revenue, whereas the sum of the coefficients
ß1+ß2 measures the percentage change in labour costs with
a 1% decrease in sales revenue. If labour costs display sticky
behaviour, the change in labour costs for sales increases is

20 Additionally including the standalone control variables, i.e. estimating
the fully interacted model, yields similar results (untabulated).
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greater than the change in labour costs for sales decreases,
implying that ß2 < 0, conditional on ß1 > 0 (M. C. Anderson
et al., 2003). Consequently, if ß2 > 0 (ß2 = 0), labour costs
would behave anti-sticky (symmetrical). The model includes
the following firm- and country-level variables based on prior
literature to control for economic determinants of asymmet-
ric cost behaviour (M. C. Anderson et al., 2003; Cannon et
al., 2020). SUC_DECi,t is an indicator variable taking the
value of one if sales of firm i decrease from year t-2 to year t-
1 and from year t-1 to year t, i.e. in two consecutive periods.
GDPn,t measures the percentage growth in GDP of country n
during year t. Both SUC_DECi,t and GDPn,t are employed
as proxies for managerial expectations about future demand.
To proxy the magnitude of adjustment costs, asset intensity
(AIN Ti,t) and employee intensity(EIN Ti,t),measured as the
ln of the ratio of assets or employees to sales of firm i in year
t, are included as control variables. ß0 is the constant and
ϵi,t represents the error term. Appendix 3 provides detailed
variable definitions.

The model is estimated using a random-effects general-
ized least squares (GLS) regression21 with robust standard
errors clustered at the firm level, to account for the panel
data structure and control for heteroscedasticity and auto-
correlation. Given the inclusion of interaction terms, the
model is tested for multicollinearity. The initial average
variance inflation factor (VIF) exceeds the suggested cut-off
value of 10 (VIF = 16.21). Mean-centring the continuous
control variables (Banker et al., 2013; Cannon et al., 2020;
Prabowo et al., 2018) reduces the VIF to 2.00 and thus
effectively mitigates multicollinearity. Mean-adjusting ad-
ditionally facilitates a straightforward interpretation of the
main effects, implying that the coefficients on ∆ ln SALESi,t
(∆ ln SALESi,t x DECi,t) can be interpreted as the (incremen-
tal) change in labour costs for sales increases (decreases)
of a firm that has average values of the continuous control
variables (Cannon et al., 2020).

Difference-in-Differences model

The global and exogenous nature of the COVID-19-
induced demand shock, as well as the broad cross-country
variation in subsequent government interventions suggest
the suitability of a difference-in-differences research design
for investigating the relation between the stringency of gov-
ernment interventions and cost stickiness (Finne et al., 2024;
Goodman-Bacon & Marcus, 2020). A DiD design can lever-
age quasi-experimental variation arising from the assump-
tion of as-if random assignment to treatment and control
and yields the advantage of reducing the likelihood that the
estimated association is influenced by unobserved confound-
ing factors. Therefore, an expanded model based on the
DiD design of Cannon et al. (2020)22 is used to examine the

21 Using an ordinary least squares (OLS) regression yields similar outcomes
(untabulated).

22 Cannon et al. (2020) use a DiD analysis to examine the effect of a legisla-
tive shock, namely the enactment of M&A laws, on SG&A cost asymmetry.

relation between the stringency of government interventions
during COVID-19 and labour cost stickiness. The properties
of the M. C. Anderson et al. (2003) model allow appending
additional control variables as interaction terms (Ibrahim
et al., 2022). Hence, the equation is complemented by the
indicator variables TREATn and POSTt , as well as the inter-
action term TREATn x POSTt . The model includes the main
effects, as well as two-, three- and four-way interactions23.
The following DiD regression specification is used to com-
pare the changes in the degree of labour cost stickiness for
firms subject to stringent government interventions from the
pre- to the post-COVID-19-period (treatment firms) with the
changes in the degree of labour cost asymmetry for firms not
subject to stringent government interventions from the pre-
to the post-COVID-19-period (control firms):

∆ lnLABOURi,t =
�

ß0 + ß1TREAT n + ß2POST t

+ ß3TREAT n x POST t + ß4CON TROLS i,t / n,t

�

+
�

γ0 + γ1TREATn + γ2POSTt + γ3TREATn x POSTt

+ γ4CON TROLSi,t or n,t

�

x DEC i,t

+
�

δ0 +δ1TREAT n +δ2POST t +δ3TREAT n x POST t

+δ4CON TROLS i,t or n,t

�

x ∆ ln SALESi,t

+
�

θ0 + θ1TREAT n + θ2POST t + θ3TREAT n x POST t

+ θ4CON TROLS i,t or n,t

�

x ∆ ln SALESi,t x DEC i,t

+λi +µt + ϵi,t

(2)

TREATn is an indicator variable that captures the degree
of stringency of government interventions during COVID-
19. Following an approach similar to the one used by Akter
(2020), TREATn equals one for observations from countries
whose average stringency index over the COVID-19 period
exceeds the median of all sample countries’ average strin-
gency indices during the same period24. The treatment (con-
trol) group consequently consists of observations from coun-
tries with a comparably high (low) government stringency
index. The assignment of firms to treatment versus control
is assumed to be exogenous, as firms cannot choose to be
treated or not, i.e. being headquartered in a country with
higher or lower government stringency index during COVID-
19, at least in the short-term. The indicator variable POSTt
is equal to one if the observation is from the COVID-19 pe-
riod, i.e. 2020-2022, and is equal to zero if the observation
stems from the pre-COVID-19 period, i.e. 2017-2019. The

23 Cannon et al. (2020) include only TREATn and TREATn x POSTt , but do
not consider the stand-alone variable POSTt to avoid collinearity issues
inherent in their setting. This study incorporates POSTt and its corre-
sponding interaction terms for completeness, thereby estimating the fully
interacted model.

24 One could claim that there is no ‘true’ control group, as all firms are
exposed to the shock of government interventions during COVID-19.
However, Atanasov and Black (2016) argue that DiD designs comparing
strongly affected versus mildly affected firms are also valid.
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outbreak of COVID-19 in 2020 thus constitutes also the point
in time where the treatment comes into effect, although this
represents a simplification of reality. CON TROLSi,t / n,t is a
vector of the same conventional control variables as in Model
(1), namely SUC_DECi,t , GDPn,t , AIN Ti,t and EIN Ti,t .

Similar to the previously described Model (1), the coeffi-
cient on ∆ ln SALESi,t (δ0) captures labour costs’ sensitivity
towards sales increases, whereas the sum of the coefficient
on∆ ln SALESi,t and∆ ln SALESi,t x DECi,t (δ0+θ0) displays
labour costs’ sensitivity towards sales decreases. θ0 thus re-
flects the average degree of labour cost asymmetry in the
full sample. The coefficient on ∆ ln SALESi,t x TREATn (δ1)
and the sum of the coefficients on ∆ ln SALESi,t x TREATn
and ∆ ln SALESi,t x DECi,t x TREATn (δ1 + θ1) captures the
difference in labour cost sensitivity towards sales increases
and decreases, respectively, between the treatment and the
control group. θ1 thus reflects the average difference in the
degree of labour cost asymmetry between firms headquar-
tered in countries which initiated less versus more stringent
government interventions during COVID-19. The coefficient
on∆ ln SALESi,t x POSTt (δ2) and the sum of the coefficients
on ∆ ln SALESi,t x POSTt and ∆ ln SALESi,t x DECi,t POSTt
(δ2 + θ2) measures the difference in labour costs’ sensitivity
towards sales increase and decreases, respectively, between
the pre-treatment and the treatment period. θ2 thus reflects
the average difference in the degree of labour cost asymme-
try between the pre-COVID-19 and the COVID-19 period. Fi-
nally, the coefficient on ∆ ln SALESi,t x POSTt x TREATn (δ3)
and sum of the coefficients ∆ ln SALESi,t x POSTt x TREATn
(δ3)and ∆ ln SALESi,t x DECi,t x POSTt x TREATn (δ3 + θ3)
captures the difference in changes in labour costs’ sensitivity
towards sales increases and decreases, respectively, from the
pre-COVID-19 to the COVID-19 period, between the treat-
ment and the control group. θ3 thus represents the construct
of interest. It displays the difference in the changes in labour
cost stickiness from before to after the treatment year 2020
in firms headquartered in countries with stringent govern-
ment interventions to the changes in labour cost stickiness
from before to after the treatment year 2020 in firms located
in countries with less stringent government interventions.
As Hypothesis 2 is stated in a neutral form, there is no pre-
diction on the sign of θ3. If θ3 is positive (negative), there
is a negative (positive) relation between the stringency of
government interventions during COVID-19 and labour cost
stickiness.

Following Cannon et al. (2020), a fixed effects model in-
cluding firm- (λi) and year-fixed effects (µt)

25 is used to con-

25 Including country-fixed effects likely results in removing variance related
to the variable of interest∆ ln SALESi,t x DECi,t x POSTt x TREATn, which
is why this study refrains from doing so in the main analysis. It should
be noted that omitting country-fixed effects raises the concern that treat-
ment and control group differ in unobserved country-level characteris-
tics which could confound the results. As expected, if country-fixed,
industry-fixed, and year-fixed effects are included in the model as a ro-
bustness check like suggested by Cannon et al. (2020), the coefficient
on ∆ ln SALESi,t x DECi,t x POSTt x TREATn gets smaller (θ3 = −0.153,
p < 0.01) and is only statistically significant in a regression specification
without robust and clustered standard errors (untabulated).

trol for unobservable time-invariant firm characteristics and
temporal factors. Robust standard errors are clustered at the
country level26 to reduce heteroscedasticity and autocorre-
lation. As in Model (1), the initial average VIF exceeds the
threshold of 10 (VIF= 23.15) which indicates multicollinear-
ity issues. After mean-centering the continuous control vari-
ables (Cannon et al., 2020), the VIF equals 8.80. Thus, the
mean-centered variables are used in the following regression
analysis.

The validity of a DiD design depends on the assump-
tion of comparability of the treatment and the control group
(Goodman-Bacon & Marcus, 2020) in the pre-treatment pe-
riod. In other words, it depends on the fulfilment of the paral-
lel pre-trends assumption, which requires that the difference
in labour cost stickiness between firms in the treatment and
the control group would remain constant in the absence of
the treatment, i.e. stringent government interventions dur-
ing COVID-19. To check this key assumption, a labour cost
stickiness variable (ST ICKYt) is created for each year for the
treatment and the control group, respectively, and displayed
graphically. The most common way to define a firm-level cost
stickiness measure in the cost asymmetry literature is the ap-
proach of Weiss (2010). The author models ST ICKYt as the
difference between the ratio of cost changes to sales changes
of the most recent period with decreasing sales and the corre-
sponding ratio of cost changes to sales changes of the most re-
cent period with increasing sales, across the last four periods.
As the sample of this study spans only six periods, i.e. years,
in total, following the approach of Weiss (2010) is not feasi-
ble due to significant data loss. Thus, to create ST ICKYt , this
study uses an alternative, yet less common, model based on
Zhang et al. (2022). Unlike Zhang et al. (2022) who do not
include the main effect of DECi,t and the two-way interac-
tion term ∆ ln SALESi,t xSUC_DECi,t , this study utilizes the
following fully interacted model:

∆ lnLABOURi,t = ß0 + ß1∆ ln SALESi,t + ß2DEC i,t

+ ß3SUC i,t + ß4∆ ln SALESi,t x DEC i,t

+ ß5∆ ln SALESi,t xSUC i,t

+ ß6∆ ln SALESi,t x DEC i,t xSUC i,t + ϵi,t

(3)

Consistent with Zhang et al. (2022), the model does
not entail the control variables used by M. C. Anderson
et al. (2003) with the exception of SUC_DECi,t and defines
ST ICKYt as the ratio of the coefficient on∆ ln SALESi,t x DECi,t
(ß4) to the coefficient on ∆ ln SALESi,t (ß1)27. For a more
intuitive interpretation, the ratio of ß4/ß1 is multiplied by
minus one (Zhang et al., 2022). Figure 2 indicates visually
that the parallel pre-trends assumption can be confirmed28.

The trends in labour cost stickiness between 2017 and
2019, i.e. in the pre-treatment period, are relatively paral-

26 Unreported results confirm that the findings are robust to alternatively
clustering standard errors at the firm-level.

27 Zhang et al. (2022) argue that defining ST ICKYi,t as ß4/ß1 rather than
ß4 on its own is beneficial because the ratio also accounts for labour costs’
sensitivity to activity changes, i.e. cost elasticity, in general. However,
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Figure 2: Graphical representation of the parallel pre-trends assumption

lel in the treatment and the control group until 2020. The
graph indicates that the treatment group exhibits lower lev-
els of labour cost stickiness compared to the control group
before the outbreak of COVID-19 in 2020. With the outbreak
of the pandemic, labour cost stickiness in both groups drops
significantly. However, during the period from 2020 to 2021,
the treatment group displays higher levels of cost stickiness,
before falling below the cost stickiness level of the control
group after 2021 once again.

Sample split

To test Hypothesis 2 and examine the potential moder-
ating role of national culture in the relation between gov-
ernment interventions during COVID-19 and labour cost
stickiness, Model (2) is re-estimated for various subsamples.
Kitching et al. (2016) highlight that the six dimensions of
national culture are highly correlated, which is also the case
in this study’s sample, as can be seen in Table 3. Thus, to
avoid multicollinearity issues, the cultural dimensions are
examined separately and not in a single model. Further-
more, including the cultural dimensions as control variables
would involve using five-way-interaction terms, which com-
plicates the interpretation of the coefficients (C. X. Chen et
al., 2012). Therefore, based on prior research which uses
the DiD methodology and examines moderation effects (e.g.
Cannon et al., 2020; L. Chen et al., 2022), the sample is di-
vided into two subsamples for each cultural dimension, using
the dimensions’ median. Observations with values greater

defining ST ICKYi,t as ß4 also yields similarly parallel pre-trends.
28 Though, checking for covariate balance in the pre-treatment period re-

veals that the treatment and control groups’ means of almost all variables
differ statistically significantly, as can be seen in Appendix 4. By including
the corresponding variables in the regression model, the baseline differ-
ences are adjusted for. However, even though the pre-treatment trends
seem reasonably parallel, the covariate imbalance in the pre-treatment
period might raise the concern that treatment and control might as well
differ in unobservable characteristics, which would confound the results
(Atanasov & Black, 2016).

than or equal to the median represent the “high”-subsample,
while observations with values less than the median make up
the “low”-subsample. An indicator variable is used to assign
the observations to either group. For example, PDI_highn
(PDI_lown) is coded one if country n’s power distance score
is above (below) the median value of power distance in
the full sample, and zero otherwise. Subsequently, the DiD
Model (2) is re-estimated for both groups in each of the six
dimensions of national culture, namely PDI, IDV, MAS, UAI,
LTO and IVR. To test Hypothesis 2, it is examined whether
the coefficient on ∆ ln SALESi,t x DECi,t x POSTt x TREATn
(θ3) varies between the high- and the low-subsample. To
determine statistical significance, a z-test based on Clogg
et al. (1995)29is used. If the difference between the coef-
ficients θ3,high and θ3,low is statistically significant, this is
an indication for national culture moderating the relation
between the stringency of government interventions during
COVID-19 and labour cost stickiness.

4. Results and discussion

4.1. Descriptive statistics and correlation results

Descriptive statistics

Panels A and B of Table 2 provide the descriptive statistics
for the main firm- and country-level variables30, including
the respective mean, standard deviation, median and 25%-
and 75%-percentiles.

Overall, the descriptive statistics are broadly similar to
those of prior studies. However, since there is no study
examining a current-period European sample, direct com-
parisons are hardly feasible. The mean value of labour costs

29 The z-Test following Clogg et al. (1995) is generally calculated as follows:

z =
cß1−bß2
q

[s2(cß1)+s2(cß2)]
.

30 For variable definitions see Appendix 3 The variables are presented with-
out being mean-centered.



M. A. Gläser / Junior Management Science 10(3) (2025) 715-747 729

Table 2: Descriptive statistics

Panel A: Firm-level variables

Variable Mean St. dev. Q25 Q50 Q75

LABOURi,t 527.29 1,822.15 13.27 54.82 253.66

∆ ln LABOURi,t [winsorized] 0.08 0.22 -0.02 0.06 0.15

SALESi,t 2,980.00 12,400.00 59.16 251.52 1,273.63

∆ ln SALESi,t [winsorized] 0.09 0.31 -0.03 0.07 0.19

DECi,t 0.31 0.46 0.00 0.00 1.00

SUC_DECi,t 0.12 0.33 0.00 0.00 0.00

ASSETSi,t 4,420.74 19,700.00 77.09 320.98 1,669.63

AINTi,t [winsorized] 0.31 0.75 -0.17 0.20 0.66

EMPLOYEESi,t 11,059 39,193 261 1,112 5,150

EINTi,t [winsorized] -5.43 0.87 -5.89 -5.37 -4.90

Panel B: Country-level variables

Variable Mean St. dev. Q25 Q50 Q75

GDPn,t [winsorized] 1.83 4.32 1.12 2.29 4.35

SIn 41.95 4.92 37.26 42.90 44.04

TREATn 0.66 0.48 0.00 1.00 1.00

POSTt 0.56 0.496 0.00 1.00 1.00

PDIn 44.42 16.15 35.00 35.00 60.00

PDI_highn 0.38 0.49 0.00 0.00 1.00

IDVn 70.70 12.93 67.00 71.00 76.00

IDV_highn 0.82 0.39 1.00 1.00 1.00

MASn 50.27 22.37 42.00 64.00 66.00

MAS_highn 0.76 0.43 1.00 1.00 1.00

UAIn 61.62 23.33 35.00 65.00 86.00

UAI_highn 0.40 0.49 0.00 0.00 1.00

LTOn 57.86 15.24 51.13 52.90 63.98

LTO_highn 0.48 0.50 0.00 0.00 1.00

IVRn 52.70 16.72 40.40 48.55 69.42

IVR_highn 0.63 0.48 0.00 1.00 1.00

CASESn 3,897.02 1,210.69 2,724.07 3,600.83 4,861.95

ln CASESn [winsorized] 8.21 0.35 7.91 8.19 8.49

DEATHSn 24.69 7.54 19.36 23.37 31.62

ln DEAT HSn [winsorized] 3.15 0.34 2.96 3.15 3.45

ESn 48.96 13.40 35.15 56.14 56.80

ln ESn [winsorized] 3.85 0.29 3.56 4.03 4.04

(LABOURi,t)is approximately 527.29 million euro. This cor-
responds to 17.7% of total sales revenue (SALESi,t), which
amounts to 2,980.00 million euro, on average. The pro-

portion of labour costs to sales is close to the one reported
by Hassanein and Younis (2020), who present a ratio of
18.7% for chemical firms in the UK during the 2008 financial
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crisis. The variables in monetary units are comparable to
BenYoussef et al. (2023), who report average SG&A costs of
471.12 million dollar and average sales revenues of 2,669.08
million dollar for North American companies from 1999 to
2021. All variables reported in euro are heavily skewed to
the right. However, this is again consistent with the descrip-
tives of BenYoussef et al. (2023) and constitutes no issue as
the ln-specification largely diminishes the skewedness. The
average annual growth rate of ln-labour costs is 0.08 and
the average annual growth rate of ln-sales is 0.09, which is
comparable to the values reported by Cannon et al. (2020),
who examine cost asymmetry in an international sample
spanning the years 1984 to 201131. DECi,t has a mean value
of 0.31, indicating that 31% of the firms in the sample ex-
perience a decrease in sales. Similarly, the mean value of
0.12 for SUC_DECi,t shows that 12% of the sample firms
experience a decrease in sales for two consecutive periods.
This is roughly consistent with the descriptive statistics of
Prabowo et al. (2018), whose sample entails firms from
22 European countries between 1993 and 2012. The firms
included in the sample have on average 4,420.74 million
euro in total assets (ASSETSi,t) and employ 11,059 em-
ployees (EM P LOY EESi,t), which is roughly equal to the
sample firms in BenYoussef et al. (2023). The asset inten-
sity (AIN Ti,t) in this study is higher than in Cannon et al.
(2020), whereas the employee intensity (EIN Ti,t) is lower.
This could, for example, reflect the high proportion of man-
ufacturing firms in this study’s sample, which exhibit high
levels of fixed assets (Subramaniam & Weidenmier Watson,
2016) compared to service firms. Or it could indicate a shift
toward increased automatization in the more recent sample,
resulting in an increase in asset intensity and a decrease
in employee intensity. The average annual GDP growth
(GDPn,t) is 1.83 percent, suggesting that even when con-
sidering the COVID-19 pandemic, the economic conditions
in Europe in the sample period are generally positive. The
countries in the sample have an average stringency index
(SIn) of 41.95, which is lower than the average SI of 62.66
for North America (BenYoussef et al., 2023). The mean of
TREATn indicates that 66% of the firms are in the treatment
group, whereas the mean of POSTt shows that 56% of the
observations are from the COVID-19 period. This implies
that the sample includes an adequately balanced number
of observations from both treated and untreated firms, as
well as from before and after the treatment, i.e. the year
2020. The statistics of the national culture dimensions are
broadly consistent with Kitching et al. (2016) who examine
an international sample in the period from 1990 to 201332.

31 However, Cannon et al. (2020) examine SG&A cost stickiness instead of
labour cost stickiness.

32 It should be noted that the means of the indicator variables for the cul-
tural dimensions, for example PDI_highn, differ from 0.5. This suggests
that the number of observations with a PDI index higher than the median
is unequal to the number of observations with a PDI index lower than the
median. This disparity arises as some countries are more heavily repre-
sented than others, as can be seen in Appendix 2. Although restricting the

Correlation results

Panel A of Table 3 present the results of the Pearson cor-
relation analysis, showing the relationships among the key
variables from Model (1). Furthermore, it displays the cor-
relations between the main variables and indicator variables
for the years 2017 to 2020 in order to examine changes over
time. Since the associations between the independent vari-
ables of interest and labour cost stickiness are not captured
by standalone variables, but two-, three- and four-way inter-
action terms, no conclusions on Hypotheses 1 and 2 can be
drawn from the correlation results.

As expected, ∆ ln LABOURi,t and ∆ ln SALESi,t are sig-
nificantly positively correlated (0.599, p < 0.01), indicating
that a positive change in sales revenue is associated with a
positive change in labour costs. DECi,t and SUC_DECi,t are
negatively correlated to ∆ ln LABOURi,t (−0.416, p < 0.01;
−0.282, p < 0.01), suggesting that a (successive) decrease
in sales is negatively associated with labour cost growth.
The correlation between some variables, such as DECi,t
and ∆ ln SALESi,t is moderate to high (−0.602, p < 0.01)
which implies that multicollinearity should be controlled
for to avoid issues related to it. The year indicators of
the pre-COVID-19 period, i.e. Y EAR_2017t Y EAR_2018t
and Y EAR_2019t , are not or only weakly correlated to
∆ ln LABOURi,t , ∆ ln SALESi,t and GDPn,t . However, the
indicator variable for the COVID-19 outbreak year 2020
(Y EAR_2020t), shows a moderate to strong negative cor-
relation to those three variables and a positive correlation
to DECi,t and SUC_DECi,t . This might be an indication for
the adverse economic effects induced by the COVID-19 pan-
demic, being reflected in declining average sales as well as
falling GDP growth rates. Interestingly, the indicators for the
years 2021 (Y EAR_2021t) and 2022 (Y EAR_2022t) depict
a positive correlation with ∆ ln LABOURi,t , ∆ ln SALESi,t ,
and GDPn,t , suggesting that the overall economic condition
rapidly resurged after the drop in 2020.

Panel B of Table 3 shows the associations between
TREATn and the various dimensions of national culture. All
culture variables, except for long-term orientation (LTOn)
and individualism (I DVn), are significantly correlated with
each other, as stated by Kitching et al. (2016). It should
be noted that all dimensions of national culture are signifi-
cantly correlated to TREATn. This indicates an association
between the various cultural dimensions and the likelihood
of a country being in the treatment group, meaning its gov-
ernment imposing interventions more stringent than the
median of all European countries’ means in the sample. For
example, as the correlation between LTOn and TREATn is
positive and significant (0.328, p < 0.01), a government in a
long-term oriented country is more likely to impose stringent
interventions during COVID-19. In contrast, because the cor-

sample to countries with a similar number of observations would mitigate
this imbalance, it would also result in significant data loss. Therefore, this
study opts to retain the full dataset, acknowledging the unequal subsam-
ple sizes as a potential caveat.
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relation between IVRn is negative and significant (−0.149,
p < 0.01), a government in a country high in indulgence is
less likely to impose stringent interventions. Thus, there is
not just a potential moderating effect of national culture on
the relation between stringency of government interventions
and labour cost stickiness, but likely also a direct relation be-
tween national culture and governmental stringency during
COVID-19. However, this is not the focus of this study and
therefore not examined in further detail.

4.2. Analysis and discussion of the regression results

Basic model

In a first step, Model (1) is employed to assess whether
labour costs in Europe are on average sticky, using the full
sample which includes the years 2017 to 2022. Columns (I)
and (II) of Table 4 present the regression results for the basic
Model (1) with and without controls, respectively.

The results in column (I) show that labour costs in the
sample behave sticky on average, as ß1 is positive and statis-
tically significant (ß1 = 0.431, p < 0.01) and ß2 is negative
and statistically significant (ß2 = −0.110, p < 0.01). This
implies that labour costs increase by approximately 0.431%
per 1% increase in sales and decrease by approximately
(0.431 - 0.110 =) 0.321% per 1% decrease in sales. More-
over, the results are robust to controlling for determinants of
cost stickiness used in prior studies, as shown in column (II).
The significantly positive value of ß1 and the significantly
negative value of ß2 continue to exist (ß1 = 0.489, p < 0.01;
ß2 = −0.084, p < 0.01). However, the economic signifi-
cance of the results could be questioned. Given the average
sales of 2,980.00 million euro and the average labour costs
of 527.29 million euro in the sample, a 29.8 million euro
increase in sales (1% times 2,980.00 million euro) increases
labour costs by 2.57 million euro (0.489% times 527.29 mil-
lion euro), whereas a 29.8 million euro decrease in sales
decreases labour costs by only 2.13 million euro ((0.489
- 0.084 =) 0.405% times 527.29 million euro), assuming
that the company under consideration has average values
for the continuous control variables. The difference of (2.57
– 2.13 =) 0.44 million euro between positive and negative
labour cost changes in reaction to sales increases versus
sales decreases is rather small, especially in comparison to
the overall sales and labour cost figures. The potential lack
of economic significance may be related to the magnitude
of the coefficients being smaller than in prior studies. For
example, Prabowo et al. (2018), who examine labour cost
stickiness in a European sample with a similar model, report
ß1 = 0.673 and ß2 = −0.277. The smaller magnitude of the
coefficients could be attributed to the fact that this study’s
sample contains the COVID-19 pandemic, which prior re-
search has found to decrease cost stickiness due to rising
managerial pessimism about future demand.

The signs and magnitude of the control variables are
largely consistent with theory and results of prior studies
(e.g. M. C. Anderson et al., 2003; Prabowo et al., 2018). The

estimated coefficient on ∆ ln SALESi,t x DECi,t xSUC_DECi,t
is positive and significant (ß4 = 0.090, p < 0.01), indi-
cating that labour cost stickiness decreases when corpo-
rations experience declining sales in two consecutive pe-
riods. This is consistent with theory stating that man-
agerial future expectations worsen if a sales drop contin-
ues to exist in the subsequent year. The coefficients on
the interaction terms ∆ ln SALESi,t x DECi,t xGDPn,t and
∆ ln SALESi,t x DECi,t xAIN Ti,t are negative and significant
(ß6 = −0.005, p < 0.05; ß8 = −0.136, p < 0.01), imply-
ing that cost stickiness increases in economic growth and
asset intensity. Again, this is in line with previous research
arguing that macroeconomic growth increases managers’ op-
timism about future demand conditions and asset intensity
rises adjustment costs, both of which result in higher lev-
els of cost stickiness. In contrast to M. C. Anderson et al.
(2003), this study finds a significantly positive coefficient
on ∆ ln SALESi,t x DECi,t x EIN Ti,t (ß10 = 0.044, p < 0.05).
However, the fact that the sample period covers the COVID-
19 pandemic might explain this result. Banker et al. (2020)
claim that during an economic downturn, employment op-
portunities deteriorate, resulting in an oversupply of labour.
This leaves firms in a good position to negotiate and allows
them to increasingly rely on temporary workers, for which
downward adjustments are less costly. Following the argu-
mentation of C. X. Chen et al. (2012), corporations with
greater labour intensity also employ a larger percentage of
temporary workers, which might lead employee intensity to
be negatively related to cost stickiness.

Although not shown in the tables, the inclusion of firm-
and year- as well as country-, industry- and year-fixed effects
to control for potentially unobserved factors yields similar
results33. The overall R-squared of Model (1) including con-
trol variables is similar to the adjusted R-squared reported
by M. C. Anderson et al. (2003) and indicates that the model
explains about 39.7% of the variance in labour cost changes.

To provide insights on whether there is a difference in
labour cost stickiness before and during the COVID-19 pan-
demic and establish a starting point for further analysis,
Model (1) is re-estimated for the pre-pandemic period and
the pandemic period separately. Whereas observations from
the years 2017 to 2019 constitute the pre-COVID-19 sub-
sample, observations from the years 2020 to 2022 make up
the COVID-19 subsample. This approach is based on prior
literature that examines the influence of COVID-19 on cost
stickiness (e.g. Liu and Jin, 2023). The regression results
are reported in Table 5.

Column (I) shows the results for the sample which is re-
stricted to the years prior to COVID-19, i.e. 2017-2019. They
are qualitatively the same as the results reported for the full
sample in Table 4. Most importantly, ß1 is positive and sta-

33 Although the results of a Hausman (1978) test indicate that the fixed-
effects model is more appropriate, this study reports the random effects
model for consistency with M. C. Anderson et al. (2003). They used a
random coefficient specification to test their regression model and report
the fixed effects model only as a robustness check.
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Table 4: Regression results Model (1) – basic model

(I) (II)

Variables Without controls With controls

∆ ln SALESi,t (ß1) 0.431∗∗∗ 0.489∗∗∗

(0.014) (0.014)

∆ ln SALESi,t x DECi,t (ß2) -0.110∗∗∗ -0.084∗∗∗

(0.023) (0.032)

∆ ln SALESi,t xSUC_DECi,t (ß3) omitted

(.)

∆ ln SALESi,t x DECi,t xSUC_DECi,t(ß4) 0.090∗∗∗

(0.030)

∆ ln SALESi,t xGDPn,t (ß5) -0.001

(0.002)

∆ ln SALESi,t x DECi,t xGDPn,t(ß6) -0.005∗∗

(0.003)

∆ ln SALESi,t xAIN Ti,t (ß7) -0.087∗∗∗

(0.014)

∆ ln SALESi,t x DECi,t xAIN Ti,t (ß8) -0.136∗∗∗

(0.017)

∆ ln SALESi,t x EIN Ti,t (ß9) 0.083∗∗∗

(0.012)

∆ ln SALESi,t x DECi,t x EIN Ti,t (ß10) 0.044∗∗

(0.018)

Constant (ß0) 0.039∗∗∗ 0.037∗∗∗

(0.002) (0.002)

Number of observations 15,446 15,446

R2 (overall) 0.364 0.397

Robust standard errors clustered at the firm-level are reported in parentheses.
∗, ∗∗, ∗∗∗ indicate two-tailed significance at the 10 percent, 5 percent, and 1 percent levels.

tistically significant (ß1 = 0.559, p < 0.01) and ß2 is neg-
ative and statistically significant (ß2 = −0.205, p < 0.01),
which implies that labour costs in the pre-COVID-19 period
are on average sticky. The magnitude of both ß1 and ß2
is larger in the pre-COVID-19 sample than in the full sam-
ple and now more comparable to the coefficients reported
in prior research (e.g. Prabowo et al., 2018). This confirms
the previously made supposition that the full samples’ coeffi-
cients on∆ ln SALESi,t and∆ ln SALESi,t x DECi,t are smaller
than those reported in previous studies due to the inclusion of
the COVID-19 crisis in the sample period. Now economic sig-
nificance is more likely given as well. Assuming average sales
of 2,980.00 million euro and average labour costs of 527.29
million euro, a 29.8 million euro increase in sales (1% times
2,980.00 million euro) increases labour costs by 2.95 million

euro (0.559% times 527.29 million euro), whereas a 29.8
million euro decrease in sales decreases labour costs by only
1.87 million euro ((0.559 - 0.205 =) 0.354% times 527.29
million euro), assuming that the company under considera-
tion has average values for the continuous control variables.

Column (II) reports the results for the sample which is
restricted to the COVID-19 years, i.e. 2020 to 2022. The co-
efficient on ∆ ln SALESi,t (ß1) remains positive and statisti-
cally significant (ß1 = 0.482, p < 0.01). Interestingly, its size
is smaller compared to the pre-COVID-19 subsample, which
indicates a decline in firms’ cost elasticity for sales increases
during the pandemic. A pairwise comparison of the coeffi-
cients of interest using a z-test based on Clogg et al. (1995)
confirms the statistical significance of the difference between
the coefficients (2.502, p < 0.05). This finding contrasts
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Table 5: Regression results pre-COVID-19 versus COVID-19 period

(I) (II)

Variables Pre-COVID-19 period COVID-19 period

∆ ln SALESi,t (ß1) 0.559∗∗∗ 0.482∗∗∗

(0.026) (0.017)

∆ ln SALESi,t x DECi,t (ß2) -0.205∗∗∗ -0.054

(0.057) (0.039)

∆ ln SALESi,t xSUC_DECi,t (ß3) omitted omitted

(.) (.)

∆ ln SALESi,t x DECi,t xSUC_DECi,t (ß4) 0.126∗∗ 0.076∗∗

(0.061) (0.035)

∆ ln SALESi,t xGDPn,t (ß5) 0.000 -0.001

(0.016) (0.002)

∆ ln SALESi,t x DECi,t xGDPn,t (ß6) -0.020 -0.004

(0.025) (0.003)

∆ ln SALESi,t xAIN Ti,t (ß7) -0.134∗∗∗ -0.068∗∗∗

(0.025) (0.015)

∆ ln SALESi,t x DECi,t xAIN Ti,t (ß8) -0.148∗∗∗ -0.138∗∗∗

(0.028) (0.020)

∆ ln SALESi,t x EIN Ti,t (ß9) 0.137 0.051∗∗∗

(0.024) (0.013)

∆ ln SALESi,t x DECi,t x EIN Ti,t (ß10) 0.033 0.055∗∗∗

(0.031) (0.021)

Constant (ß0) 0.026∗∗∗ 0.036∗∗∗

(0.003) (0.003)

Z-Value (difference of ß1 between pre-COVID-19 and
COVID-19 subsample)

2.502∗∗

Z-Value (difference of ß2 between pre-COVID-19 and
COVID-19 subsample)

-2.185∗∗

Number of observations 6,786 8,660

R2 (overall) 0.373 0.413

Robust standard errors clustered at the firm-level are reported in parentheses.
∗, ∗∗, ∗∗∗ indicate two-tailed significance at the 10 percent, 5 percent, and 1 percent levels.

with previous studies that report increased levels of cost elas-
ticity, interpreted as a lower proportion of fixed to variable
costs, during periods of heightened risk and uncertainty (e.g.
Holzhacker et al., 2015a). Firms with a cost structure charac-
terized by a high proportion of fixed costs, or in other words
lower cost elasticity, are argued to require higher levels of
activity to break even, compared to firms with higher cost
elasticity (Holzhacker et al., 2015b). Consequently, firms in-
crease their cost elasticity in times of crises, to be in a better
position to avoid economic losses. However, unlike studies

focusing on cost elasticity in general, this study distinguishes
between cost behaviour for sales increases versus decreases.
Therefore, the results are not directly comparable. Detached
from the definition of cost elasticity as measuring the propor-
tion of fixed to variable costs, the size of the coefficient on
∆ ln SALESi,t can also be interpreted as reflecting the mag-
nitude of managers’ resource expansions in response to sales
growth (e.g. Cannon et al., 2020; Ma et al., 2021). In this
context, the findings could indicate that the COVID-19 pan-
demic increases managerial pessimism about future demand
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expectations in general, and the uncertainty about the du-
ration of the sales growth in particular. Managers might be
more likely to take a cautious ‘wait and see’-approach and, for
example, delay (re-)hiring employees, even if sales increase.
Hence, the observed decrease in cost elasticity when sales
rise and the increase of cost elasticity when sales fall (i.e.,
the decrease in cost stickiness) during the pandemic in this
study can be reconciled with the cost elasticity literature’s
view that firms adjust their resources to improve flexibility
when uncertainty is high.

As can be seen in columns (I) and (II) respectively, the
coefficient on ∆ ln SALESi,t x DECi,t is negative and signifi-
cant (ß2 = −0.205, p < 0.01) in the pre-COVID-19 sam-
ple, whereas it is close to zero and statistically insignificant
(ß2 = −0.054, p > 0.1) in the COVID-19 sample. The statis-
tical significance of the difference between the coefficients in
the pre-COVID-19 and the COVID-19 subsample is confirmed
by a z-test (−2.185, p < 0.05). Hence, during the pandemic,
there is no difference in the magnitude of labour cost changes
between sales increases and decreases like in the pre-COVID-
19 period. Consequently, the COVID-19 subsample shows no
indication of labour cost stickiness, on average. This in line
with theory and the findings of prior literature (e.g. Ghazy et
al., 2024; Kwak et al., 2021) which suggest that the uncer-
tainty during the pandemic increases managers’ pessimism
about the duration of the sales decline and incentivizes cor-
porate decision-makers to discard unused resources. These
results on cost elasticity and cost stickiness before and dur-
ing the COVID-19 pandemic constitute the starting point for
further analyses and interpretations.

Difference-in-differences model

Table 6 presents the regression results for Model (2)
which examines the relation between the stringency of gov-
ernment interventions during COVID-19 and labour cost
stickiness.

Like in Model (1) the coefficients on ∆ ln SALESi,t and
∆ ln SALESi,t x DECi,t are significantly positive (δ0 = 0.507,
p < 0.01) and negative (θ0 = −0.262, p < 0.01), respec-
tively. Hence, the results reconfirm that labour costs in the
full sample are on average sticky. This implies that labour
costs increase by 0.507% per 1% increase in sales and de-
crease by (δ0 + θ0 = 0.507 − 0.262 =) 0.245% per 1% de-
crease in sales, on average.

The coefficient on TREATn x∆ ln SALESi,t (δ1) is not sta-
tistically significant (δ1 = −0.108, p > 0.1), showing that for
sales increases, there is no significant difference in cost elas-
ticity between treatment and control group, on average. The
coefficient on TREATn x∆ ln SALESi,t x DECi,t , is positive and
statistically significant (θ1 = 0.191, p < 0.1). This implies
that labour cost stickiness is, on average, significantly lower
in the treatment group than in the control group over the full
sample period, as can be seen in the graphical representation
of ST ICKYt in Figure 2 as well. However, the difference in
the pre-treatment period is controlled for by utilizing the DiD
design, assuming that parallel pre-trends exist. It should be

noted that the variable TREATn (ß1) is omitted when estimat-
ing the model due to the simultaneous inclusion of firm-fixed
effects. The effect of TREATn is absorbed by the firm-fixed ef-
fects because a firm’s assignment to the treatment or control
group is constant over the sample period, as long as the lo-
cation of a firm’s headquarters remains the same, which is
the case in this study. To avoid collinearity issues, TREATnis
automatically dropped (Cannon et al., 2020).

The coefficient on POSTt x∆ ln SALESi,t is negative, but
insignificant (δ2 = −0.039, p > 0.1), implying that cost
elasticity for sales increases during the pandemic is not sig-
nificantly different than in the pre-COVID-19 period. How-
ever, the coefficient on POSTt x∆ ln SALESi,t x DECi,t is pos-
itive and statistically significant (θ2 = 0.258, p < 0.01) and
hence supports the finding of prior literature that labour cost
stickiness decreases with the outbreak of COVID-19. Thus, as
of 2020, labour costs increase on average by approximately
(δ0 + δ2 = 0.507 − 0.039 =) 0.468% per 1% increase in
sales and decrease by approximately (δ0 + δ2 + θ0 + θ2 =
0.507−0.039−0.262+0.258=) 0.464% per 1% decrease in
sales. Consistent with the results shown in Table 5, this high-
lights that labour cost stickiness is no longer present follow-
ing the outbreak of COVID-19. During the pandemic, labour
costs behave symmetrically for sales increases and sales de-
creases. This supports the argumentation of prior authors
who claim that COVID-19 induces uncertainty that, in turn,
increases managerial pessimism about the duration of the de-
cline in sales and is therefore negatively related to cost stick-
iness.

Hypothesis 1 states that there is no relation between
the stringency of government interventions during COVID-
19 and labour cost stickiness, as theory predicts opposing
directions of the association. However, the coefficient on
∆ ln SALESi,t x DECi,t x TREATn x POSTt is negative and sta-
tistically significant (θ3 = −0.260, p < 0.05), showing that
treatment firms exhibit significantly higher levels of labour
cost stickiness after the treatment, i.e. the implementation of
stringent government interventions during COVID-19, than
control firms, when holding everything else equal. Thus, for
a 1% decrease in sales after the treatment, treatment firms
exhibit a (|δ3 + θ3| = |0.117 − 0.260| =) 0.143 percentage
point lower decrease in labour costs than the control firms,
after accounting for pre-treatment trends. This indicates that
treatment firms’ labour costs are less sensitive to negative
sales changes after the treatment. Put into an economic con-
text, this means that the difference in labour cost sensitivity
to sales decreases after 2020 between treatment and control
group is approximately half as large as the average labour
cost sensitivity to sales decreases in the full sample (58.37%
= 0.143% / 0.245% = (|0.117 - 0.260|) / (|0.507 - 0.262|)
= (|δ3+θ3|) / (δ0+θ0|)). Additionally, the DiD coefficient on
∆ ln SALESi,t x DECi,t x TREATn x POSTt (θ3) is comparable
in magnitude to DiD coefficients in previous studies which
are deemed economically significant (e.g. Cannon et al.,
2020; L. Chen et al., 2022).

The coefficient on ∆ ln SALESi,t x TREATn x POSTt is pos-
itive and statistically significant (δ3 = 0.117, p < 0.1), im-
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Table 6: Regression results Model (2) – difference-in-differences
model

Variables

Main effects

Constant (ß0) 0.047∗∗∗

(0.008)

TREATn (ß1) omitted

(.)

POSTt (ß2) -0.0369∗

(0.020)

SUC_DECi,t (ß4,a) -0.010

(0.008)

GDPn,t (ß4,b) -0.003

(0.002)

AIN Ti,t (ß4,c) 0.014

(0.013)

EIN Ti,t (ß4,d) 0.088∗∗∗

(0.015)

DECi,t (γ0) -0.021∗∗

(0.010)

∆ ln SALESi,t (δ0) 0.507∗∗∗

(0.060)

Two-way interaction terms

TREATn x POSTt (ß3) -0.008

(0.013)

TREATn x DECi,t (γ1) -0.003

(0.016)

TREATn x∆ ln SALESi,t (δ1) -0.108

(0.084)

POSTt x DECi,t (γ2) 0.020

(0.012)

POSTt x∆ ln SALESi,t (δ2) -0.039

(0.047)

SUCi,t x DECi,t (γ4,a) omitted

(.)

GDPn,t x DECi,t (γ4,b) 0.000

(0.001)

AIN Ti,t x DECi,t (γ4,c) 0.010∗∗

(0.004)

plying that treatment firms, headquartered in countries with
a higher stringency index, exhibit significantly higher levels
of cost elasticity for sales increases after the treatment than
control firms do. Hence, for an 1% increase in sales after the

Table 6 — continued

EIN Ti,t x DECi,t (γ4,d) 0.005

(0.006)

SUC_DECi,t x∆ ln SALESi,t (δ4,a) 0.067

(0.043)

GDPn,t x∆ ln SALESi,t (δ4,b) 0.001

(0.003)

AIN Ti,t x∆ ln SALESi,t (δ4,c) -0.099∗∗∗

(0.015)

EIN Ti,t x∆ ln SALESi,t (δ4,d) 0.072∗∗∗

(0.017)

∆ ln SALESi,t x DECi,t (θ0) -0.262∗∗∗

(0.073)

Three-way interaction terms

TREATn x POSTt x DECi,t (γ3) -0.004

(0.014)

TREATn x POSTt x∆ ln SALESi,t (δ3) 0.117∗

(0.066)

TREATn x∆ ln SALESi,t x DECi,t (θ1) 0.191∗

(0.096)

POSTt x∆ ln SALESi,t x DECi,t (θ2) 0.258∗∗∗

(0.081)

SUC_DECi,t x∆ ln SALESi,t x DECi,t (θ4,a) omitted

(.)

GDPn,t x∆ ln SALESi,t x DECi,t (θ4,b) -0.005

(0.003)

AIN Ti,t x∆ ln SALESi,t x DECi,t (θ4,c) 0.006

(0.020)

EIN Ti,t x∆ ln SALESi,t x DECi,t (θ4,d) 0.010

(0.031)

Four-way interaction term

∆ ln SALESi,t x DECi,t x TREATn x POSTt (θ3) -0.260∗∗

(0.119)

Firm-fixed effects Yes

Year-fixed effects Yes

Number of observations 15,446

R2 (overall) 0.284

Robust standard errors clustered at the country-level are reported in
parentheses.

∗, ∗∗, ∗∗∗ indicate two-tailed significance at the 10 percent, 5 percent, and 1
percent levels.

treatment, i.e. after the outbreak of COVID-19, treatment
firms exhibit a (δ3 =) 0.117 percentage point higher increase
in labour costs than the control firms, after accounting for
pre-treatment trends. This implies that treatment firms’
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labour costs are more sensitive to positive sales changes than
control firms’ labour costs after the treatment.34

Summarizing, the negative sign of θ3 suggests a posi-
tive relation between the stringency of government interven-
tions during COVID-19 and labour cost stickiness. Thus, Hy-
pothesis 1 can be rejected. This result is in line with the
strand of the finance literature which argues that stringent
government interventions signal effective pandemic control
to investors. Hence, also corporate decision-makers’ per-
ceived uncertainty is argued to be reduced, which leads them
to form more optimistic expectations about future demand.
Managers are consequently more inclined to expand labour
resources, i.e. hire new employees or increase the exist-
ing employees’ working hours, in response to sales increases
as they believe in the permanence of the sales growth. At
the same time, managers are less likely to divest labour re-
sources, i.e. fire employees or reduce their working hours
when sales decrease, because they expect sales drops to be
only temporary. Consequently, the results indicate that strin-
gent government interventions diminish the COVID-19 in-
duced pessimism and the resulting decrease in labour cost
stickiness to some extent.

It should be noted that the result contradicts the findings
of Ghazy et al. (2024) and BenYoussef et al. (2023), who
report that the stringency of government interventions dur-
ing COVID-19 is positively associated to cost anti-stickiness,
or in other words, negatively associated to cost stickiness.
However, there are some differences between their research
methodologies and the one of this study which might explain
the differing results. BenYoussef et al. (2023, p. 14) use a dif-
ferent dependent variable, focusing on abnormal SG&A costs,
which they define as the “discrepancy between the actual
SG&A cost and an out-of-sample forecast from a benchmark
model similar to the framework [. . . ] proposed by M. C. An-
derson et al. (2003) [. . . ]”, instead of the logarithmic change
in labour costs. Ghazy et al. (2024) define the independent
variable as strictness of workplace closure, a variable ranging
from zero (no measures) to three (closure of all but essential
workplace such as hospitals or grocery stores). Furthermore,
Ghazy et al. (2024) do not attempt to proxy governmental
stringency, but rather overall COVID-19-induced uncertainty.
Both studies examine operating costs instead of labour costs.
Moreover, they both analyse North American firms, whereas
this study focuses on a European sample. Lastly, their sample
periods span the years 2020 to 2021 (Ghazy et al., 2024) and
1999 to 2021 (BenYoussef et al., 2023) respectively, which

34 The difference-in-difference estimators for cost elasticity and cost stick-
iness, i.e. δ3 and θ3, can also be calculated based on the remaining
coefficients (see for example Jiménez and Perdiguero, 2019). They are
computed as follows: δ3 = 0.117 = [(δ0 + δ1 + δ2 + δ3)− (δ0 + δ1)]−
[(δ0 +δ2)−δ0)] = [(0.507+(−0.108)+ (−0.039)+0.117)−−(0.507+
(−0.108))]−−[(0.507+(−0.039))−−0.507] and θ3 = −0.260= [(θ0+
θ1+θ2+θ3)−(θ0+θ1)]−[(θ0+θ2)−θ0)] = [((−0.262)+0.191+0.258+
(−0.260)) − ((−0.262) + 0.191)] − [((−0.262) + 0.258) − −(−0.262)].
Hence, these estimators represent the difference in the change in labour
cost sensitivity to sales increases and sales decreases, respectively, from
the pre-treatment to the post-treatment period in the treatment group,
relative to the corresponding change in the control group.

differs from the sample period examined in this study.

Robustness checks

To be considered valid, a DiD design must fulfil the only-
through condition (Atanasov & Black, 2016, p. 217), imply-
ing that “the shock must be ‘isolated’ – there must be no other
shock, at around the same time, that could also affect treated
firms differently than control firms”. However, it could be ar-
gued that this is not the case in this study’s setting. Given that
the treatment coincides with the outbreak of the COVID-19
pandemic in 2020, it is likely that additional shocks, which
may differently affect the treatment and control group, oc-
cur simultaneously. To mitigate this endogeneity concern,
two robustness checks are conducted. This study follows Ak-
ter (2020) and BenYoussef et al. (2023) in adding COVID-19
cases and COVID-19-related deaths, as well as the degree of
governmental economic support during COVID-19 as addi-
tional variables35 to Model (2).

Greater exposure to the pandemic, measured by COVID-
19 cases and deaths, might be a confounding factor as it
could lead governments to implement stricter interventions
(Pulejo & Querubín, 2021) and simultaneously may induce
declining cost stickiness resulting from increased managerial
pessimism about future demand (Ghazy et al., 2024). Thus,
the natural logarithm of country-level cumulated COVID-19
cases as well as COVID-19 related deaths per 10,000 popula-
tion36 over the entire COVID-19 period are added as controls
(Akter, 2020).

The degree of governmental economic support should
also be controlled for, as it is shown to be correlated with
the stringency of governmental interventions and it is likely
associated with managerial optimism about future demand,
as managers might expect governmental economic support
to mitigate potential negative effects of stringent measures
on the economy (Alfano et al., 2022). Hence, a country’s
average economic support index over the entire COVID-19
period, measuring the degree of income support, debt and
contract relief, fiscal stimuli and international support, is in-
cluded in Model (2). Table 7 shows the results of the robust-
ness checks37.

As can be seen in column (I) and column (II), respectively,
the coefficient of interest on the four-way interaction term

35 For consistency, the additional control variables are mean-centred and
transformed to the ln-form and are added to the model as main variables
as well as two- and three-way interactions.

36 Data on the number of COVID-19 cases and COVID-19 related deaths
is obtained from the OxCGRT database. The population data used to
scale cases and deaths is drawn from the World Bank website (https:
//data.worldbank.org/indicator/SP.POP.TOTL).

37 The additional control variables ln CASESn, ln DEAT HSn and ln ESn are
defined as cumulated (ln CASESn and ln DEAT HSn) or average (ln ESn)
values over the entire COVID-19 period. This is done for consistency with
the assignment of firms to the treatment or control group based on the
mean value of their headquarter country’s stringency index over the same
period. However, as untabulated results show, including ln CASESn,t ,
ln DEAT HSn,t and ln ESn,t based on yearly values yields similar out-
comes.

https://data.worldbank.org/indicator/SP.POP.TOTL
https://data.worldbank.org/indicator/SP.POP.TOTL
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Table 7: Regression results Model (2) with additional controls

(I) (II)

Variables Including
ln CASESn

and
ln DEAT HSn

Including
ln ESn

Main effects

Constant(ß0) 0.054 -0.018

(0.095) (0.036)

TREATn (ß1) omitted omitted

(.) (.)

POSTt (ß2) omitted omitted

(.) (.)

SUC_DECi,t (ß4,a) -0.010 -0.010

(0.007) (0.007)

GDPn,t (ß4,b) -0.003∗∗∗ -0.003∗∗∗

(0.001) (0.007)

AIN Ti,t (ß4,c) 0.014 0.014

(0.012) (0.012)

EIN Ti,t (ß4,d ) 0.089∗∗∗ 0.088∗∗∗

(0.014) (0.014)

ln CASESn (ß4,e) 0.003

(0.017)

ln DEAT HSn (ß4, f ) -0.003

(0.016)

ln ESn (ß4,g ) -0.030∗

(0.017)

DECi,t (γ0) -0.113 0.063

(0.124) (0.051)

∆ ln SALESi,t (δ0) 0.519 0.793∗∗∗

(0.440) (0.180)

Two-way interaction terms

TREATn x POSTt (ß3) -0.008 0.002

(0.014) (0.012)

TREATn x DECi,t (γ1) -0.003 -0.004

(0.013) (0.013)

TREATn x∆ ln SALESi,t (δ1) -0.109∗ -0.109∗

(0.063) (0.063)

POSTt x DECi,t (γ2) 0.181 -0.120

(0.214) (0.086)

POSTt x∆ ln SALESi,t (δ2) -0.052 -0.523∗

(0.756) 0.302

SUCi,t x DECi,t (γ4,a) omitted omitted

(.) (.)

GDPn,t x DECi,t (γ4,b) 0.000 0.000

(0.001) (0.001)

AIN Ti,t x DECi,t (γ4,c) 0.009∗∗ 0.010

(0.008) (0.008)

EIN Ti,t x DECi,t (γ4,d ) 0.004 0.004

(0.006) (0.006)

ln CASESn x DECi,t (γ4,e) -0.019

(0.022)

ln DEAT HSn x DECi,t (γ4, f ) -0.002

(0.022)

Table 7 — continued

ln ESn x DECi,t (γ4,g ) 0.039∗

(0.023)

SUC_DECi,t x∆ ln SALESi,t (δ4,a) omitted 0.068∗

(.) (0.039)

GDPn,t x∆ ln SALESi,t (δ4,b) 0.001 0.000

(0.004) (0.004)

AIN Ti,t x∆ ln SALESi,t (δ4,c) -0.099∗∗∗ -0.096∗∗∗

(0.021) (0.021)

EIN Ti,t x∆ ln SALESi,t (δ4,d ) 0.070∗∗∗ 0.071∗∗∗

(0.019) (0.019)

ln CASESn x∆ ln SALESi,t (δ4,e) -0.019

(0.080)

ln DEAT HSn x∆ ln SALESi,t (δ4, f ) 0.054

(0.072)

ln ESn x∆ ln SALESi,t (δ4,g ) 0.133∗

(0.080)

∆ ln SALESi,t x DECi,t (θ0) 0.329 -0.513∗∗

(0.651) (0.262)

Three-way interaction terms

TREATn x POSTt x DECi,t (γ3) 0.002 -0.016

(0.021) (0.019)

TREATn x POSTt x∆ ln SALESi,t (δ3) 0.107 0.071

(0.082) (0. 076)

TREATn x∆ ln SALESi,t x DECi,t (θ1) 0.194∗ 0.191∗

(0.109) (0.108)

POSTt x∆ ln SALESi,t x DECi,t (θ2) -0.763 0.682

(1.119) (0.439)

SUC_DECi,t x∆ ln SALESi,t x DECi,t (θ4,a) 0.066∗ omitted

(0.038) (.)

GDPn,t x∆ ln SALESi,t x DECi,t (θ4,b) -0.004 -0.004

(0.005) (0.005)

AIN Ti,t x∆ ln SALESi,t x DECi,t (θ4,c) 0.004 0.004

(0.032) (0.032)

EIN Ti,t x∆ ln SALESi,t x DECi,t (θ4,d ) 0.013 0.012

(0.032) (0.030)

ln CASESn x∆ ln SALESi,t x DECi,t (θ4,e) 0.143

(0.116)

ln DEAT HSn x∆ ln SALESi,t x DECi,t (θ4, f ) -0.040

(0.113)

ln ESn x∆ ln SALESi,t x DECi,t (θ4,g ) -0.116

(0.116)

Four-way interaction term

∆ ln SALESi,t x DECi,t x TREATn x POSTt (θ3) -0.306∗∗ -0.221∗

(0.135) (0.120)

Firm-fixed effects Yes Yes

Year-fixed effects Yes Yes

Number of observations 15,446 15,446

R2 (overall) 0.283 0.285

Robust standard errors clustered at the firm-level are reported in
parentheses.

∗, ∗∗, ∗∗∗ indicate two-tailed significance at the 10 percent, 5 percent, and 1
percent levels.
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∆ ln SALESi,t x DECi,t x TREATn x POSTt remains negative
and significant after controlling for pandemic affectedness
(θ3 = −0.306, p < 0.05) and governmental economic sup-
port (θ3 = −0.221, p < 0.1). These results indicate that the
positive association between stringent government interven-
tions during COVID-19 and labour cost stickiness continues
to exist after controlling for factors that change simultane-
ously with the treatment and hence could constitute alter-
native explanations for the change in labour cost stickiness.
It should be noted that the variable POSTt is omitted from
the model due to perfect collinearity with the additional
controls, since their values are zero before the outbreak of
COVID-19. Furthermore, the results reveal that the coef-
ficient on ln ESn x∆ ln SALESi,t is positive and statistically
significant (δ4,g = 0.133, p < 0.1), indicating a positive rela-
tion between governmental economic support and cost elas-
ticity for sales increases. This might be the case as managers
expect economic support to enhance customers’ purchasing
power, which reduces their pessimism about future demand
and thus results in increased resource extension, such as (re-
)hirings, during periods of sales growth. All other additional
control variables as well as their interaction terms, except
for ln ESn and ln ESn x DECi,t which cannot be interpreted
economically meaningful, lack statistical significance.

Sample split

After analysing the association between a formal insti-
tution and labour cost stickiness, this study investigates
whether an informal institution, namely national culture,
has a moderating role in this relation. If evidence in line
with national culture moderating the relation between the
stringency of government interventions during COVID-19
and labour cost stickiness is found, this could also explain
why the results in Table 6 show a positive association between
stringent government interventions and cost stickiness, al-
though theory provides contradictory predictions regarding
the direction.

Model (2) is re-estimated for the high- and low-subsample
for each dimension of national culture, i.e. PDI, IDV, MAS,
UAI, LTO and IVR. Table 8 presents the results. Similarly to
the findings shown in Table 4 and Table 6, the coefficients
on ∆ ln SALESi,t (δ0) and ∆ ln SALESi,t x DECi,t (θ0) are sig-
nificantly positive and negative, respectively, across both the
high and the low subsample for most of the dimensions of na-
tional culture38. This reconfirms the prior finding that labour
costs are on average sticky. However, the size of the coeffi-
cient on ∆ ln SALESi,t x DECi,t (θ0) differs between the high-
and the low-subsample for some dimensions of national cul-
ture, indicating that national culture is directly related to the
level of labour cost stickiness. These findings are in line with
Banker et al. (2014, p. 224) who state that while behavioural
factors, such as culture, “do not affect the general structure of
asymmetric cost behaviour, they can either accentuate or di-
minish its magnitude”. The coefficients diverge most in terms

38 Only in the high-LTO-subsample θ0 is not statistically significant.

of absolute magnitude between the high- and low-subsample
of the dimensions MAS (θ0, high = −0.209, p < 0.05 and
θ0, low = −0.366, p < 0.05), UAI (θ0, high = −0.230, p < 0.05
and θ0, low = −0.305, p < 0.05) and LTO (θ0, high = −0.072,
p > 0.1 and θ0, low = −0.290, p < 0.01). Thus, labour
cost stickiness is found to be lower in firms headquar-
tered in countries which exhibit high levels in masculinity,
uncertainty-avoidance or long-term orientation. This aligns
with the results of Kitching et al. (2016), who report a neg-
ative relation between cost stickiness and masculinity, high
uncertainty avoidance, and long-term orientation as well.
They explain the findings by stating that in masculine so-
cieties, managers tend to be “assertive, tough, and focused
on material success” (Kitching et al., 2016, p. 406), which
reduces psychological adjustment costs, such as those asso-
ciated with firing employees, leading to lower levels of cost
stickiness. Furthermore, decision-makers with high uncer-
tainty avoidance are more loss-averse and prone to antici-
pating worst-case scenarios for future demand, resulting in
decreased cost stickiness. Finally, Kitching et al. (2016) ar-
gue, that managers with a strong long-term orientation have
a strong propensity for thriftiness (Hofstede et al., 2010)
and are thus more inclined to cut costs when sales decline.
However, it must be noted that the results of a z-Test, which
assesses the statistical significance of the difference between
the two coefficients θ0, high and θ0, low, are only significant
for the dimensions MAS and LTO and only if the regression
is re-estimated without robust or clustered standard errors.
Table 8 displays the z-values and the associated statistical
significance based on a two-tailed p-value both for the re-
gression with robust and country-clustered standard errors
and the regression without them (in brackets). The lim-
ited statistical significance of the differences may indicate a
low economic significance, which must be considered when
interpreting the results.

Next to the direct association between national culture
and cost stickiness, the results suggests that national cul-
ture might moderate the relation between stringent govern-
ment interventions during COVID-19 and labour cost sticki-
ness, in contrast to Hypothesis 2 that claims the absence of
a moderating relationship. The coefficient on the interaction
term of interest ∆ ln SALESi,t x DECi,t x TREATn x POSTt (θ3)
varies between the high- and the low-subsample for most of
the dimensions of national culture. For example, whereas θ3
is statistically significantly negative for the low-subsample of
PDI (θ3, high = −0.165, p > 0.1 and θ3, low = −0.378, p <
0.01), UAI (θ3, high = −0.163, p > 0.1 and θ3, low = −0.381,
p < 0.01), LTO (θ3, high = −0.122, p > 0.1 and θ3, low =
−0.299, p < 0.1) and IVR (θ3, high = −0.238, p > 0.1 and
θ3, low = −0.328, p < 0.05), it has a smaller magnitude and
is statistically insignificant for the high-subsamples of these
cultural dimensions. Hence, the results indicate that the pos-
itive relation of stringent government interventions during
COVID-19 and labour cost stickiness is amplified in firms
headquartered in countries with low levels of power distance,
uncertainty avoidance, long-term orientation or indulgence,
but attenuated in firms headquartered in countries with high
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levels of the respective dimensions. For the MAS dimension,
the situation is reversed. Whereas the positive relation be-
tween stringent government interventions during COVID-19
and labour cost stickiness holds for cultures high in masculin-
ity, it does not for more feminine ones (θ3, high = −0.264,
p < 0.05 and θ3, low = −0.715, p > 0.1). Lastly, for the IDV
dimension, the relation between stringent government inter-
ventions during COVID-19 and cost stickiness is negative and
significant for both the high- and the low-subsample. How-
ever, the coefficient is smaller for the individualistic subsam-
ple than for the collectivistic one (θ3, high = −0.283 p < 0.1
and θ3, low = −0.389, p < 0.05).

The results largely align with the findings of Dheer et al.
(2021) and J. Lee et al. (2024)39. Thus, they are also in line
with the hypothesized argumentation that managers which
accept stringent government interventions during COVID-19
as legitimate are more likely to have a positive outlook on
future demand and are thus more inclined to keep resources
in a situation of declining demand. In conclusion, managers’
increased acceptance of governmental stringency results in
increasing levels of cost stickiness. For the sake of brevity,
not all dimensions of national culture are considered in de-
tail, but an overview on the chain of argumentation is pro-
vided based on two dimensions40. For instance, as J. Lee et
al. (2024) state, masculine cultures tend to prefer assertive-
ness and directive leadership and are therefore more likely
to accept stringent policies as a legitimate response to the
COVID-19 outbreak. Consequently, managers in masculine
cultures might interpret the stringency of governmental in-
terventions during COVID-19 as a positive signal which in-
creases their optimism about future demand expectations.
This is reflected by the results, which show that stringent
government interventions during COVID-19 are positively re-
lated to labour cost stickiness only in more masculine, but not
in more feminine countries. Furthermore, people in high un-
certainty avoidance cultures are more averse towards change
and risk, which makes them less willing to accept stringent
government interventions (Dheer et al., 2021), as they con-
stitute severe incisions in peoples’ lives but are uncertain to
be effective. Thus, managers in firms which are headquar-
tered in countries high in uncertainty avoidance might ques-

39 Whereas Dheer et al. (2021) examine the moderating effect of national
culture on the relation between stringent government interventions and
COVID-19 case growth, J. Lee et al. (2024) examine whether the six di-
mensions of culture strengthen or weaken the negative relation between
stringent government interventions and mobility.

40 It should be noted, that unlike for IDV, MAS, UAI and IVR, the results
for the dimension PDI and LTO do not align with the expectations based
on prior literature. Both Dheer et al. (2021) and J. Lee et al. (2024)
argue that high power distance and long-term orientation is positively
related to the acceptance of stringent government interventions. Op-
posingly, the findings of this study suggest that managers in low power
distance countries and short-term oriented cultures derive more positive
inferences from stringent government interventions, resulting in higher
levels of labour cost stickiness. However, the results can be reconciled
with Hofstede et al. (2010) who state that individuals in low power dis-
tance cultures are more inclined to pro-social acts like donating blood,
and short-term oriented cultures put an emphasis on the fulfilment of
social obligations.

tion the inventions’ legitimacy and thus draw less optimistic
conclusions from stringent government interventions. Ulti-
mately, this results in lower levels of labour cost stickiness,
which is reflected in the coefficient of interests, θ3, being in-
significant in the high UAI subsample, but significant in the
low UAI subsample.

Again, the z-Test which measures the between-sample
difference in coefficients is only statistically significant in a
regression specification without robust and clustered stan-
dard errors and only for the dimension MAS and UAI. This
might raise doubts about the economic significance of the
findings. Consequently, the results should not be interpreted
causally, but only as an indication for a moderating role of
national culture on the relation between stringent govern-
ment interventions during COVID-19 and labour cost sticki-
ness, especially considering the unequal sizes of the subsam-
ples. Nevertheless, as the magnitude and the significance of
the coefficients themselves is unchanged in both specifica-
tions, i.e. with and without robust and clustered standard
errors, this study argues that overall, the results still support
the notion that national culture moderates the relationship
between stringent government interventions during COVID-
19 and labour cost stickiness. Hence, Hypothesis 2, which
claims the lack of a moderating role, is rejected.

Interestingly, these findings might also explain, as pre-
viously suggested, why the relationship between stringent
government interventions during COVID-19 and labour cost
stickiness is positive in the full sample, although theory pre-
dicts two opposing directions which were hypothesized to po-
tentially cancel each other out. For example, the overall sam-
ple tends to be lower in PDI, UAI and LTO with less than 50%
of the observations having a score above the median. How-
ever, this study’s sample is comparably high in MAS, with 76
percent of the observations having a score above the median
(which can be seen in Table 2). Hence, the full sample con-
tains a comparably large number of observations from firms
headquartered in countries having national cultures that are
associated with a positive moderating role on the relationship
between stringent government interventions and COVID-19,
which could be the reason for the overall positive relation in
the full sample41.

5. Limitations and possibilities for future research

This study is subject to several limitations, most of them
being related to the utilized DiD methodology. Firstly, the
treatment variable is considered to be binary, despite be-
ing continuous in fact. Countries are assigned to either the
treatment or the control group based on whether their av-
erage governmental stringency index during the COVID-19

41 It should be noted that the sample also tends to be comparably high in
IDV and IVR, with more than 50% of the observations having a score
above the respective median. Both IDV and IVR are found to diminish
the positive relation between the stringency of government interventions
and labour cost stickiness. However, this is expected to be outweighed by
the relatively large number of observations from low PDI, UAI and LTO
and high MAS countries.
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period is higher than the median of all sample countries’
average stringency indices. This approach creates only two
groups – the ‘higher stringency group’ and the ‘lower strin-
gency group’ – although the actual variation in the degree
of stringency is much broader. Secondly, it is assumed that
the degree of stringency remains constant over the entire
COVID-19 period. However, the stringency of government
interventions may also change over time. For example, gov-
ernments might impose restrictions cautiously at early stages
when infections are low but increase stringency as COVID-
19 cases rise (Pulejo & Querubín, 2021). To address these
caveat, future research could utilize more sophisticated mod-
els, such as continuous (Morris et al., 2023) or staggered
(Mader & Rüttenauer, 2022) DiD designs. Furthermore, a
typical limitation of multinational samples is cross-country
heterogeneity, which introduces an increased risk of omitted
variable bias, thus making the comparison of firm-level mea-
sures across countries more difficult (Cannon et al., 2020;
Ma et al., 2021). As shown in Appendix 4, covariate balance
between treated and control firms prior to the treatment is
questionable. The results of the t-test and the Kolmogorov-
Smirnov test reveal statistically significant differences in
the means and distributions of most variables, indicating
that treated and control firms differ significantly in several
observable characteristics during the pre-treatment period.
Thus, the concern arises that firms headquartered in coun-
tries with more stringent government interventions might
differ from firms headquartered in countries with less strin-
gent government interventions in unobserved characteristics
as well. Consequently, the study might be subject to omitted
variables which could confound the results. Future stud-
ies might perform matching methods prior to conducting
the analyses to improve covariate balance42. Additionally,
although the study controls for pandemic affectedness and
governmental economic support in a robustness check, there
might be further time-varying confounding variables that
influence treatment and control group differently. In sum-
mary, the results do not allow to draw conclusions about
causal effects. As it is acknowledged that certain method-
ological issues remain unsolved, this study cannot go beyond
demonstrating evidence on associations.

There are limitations unrelated to the DiD design as well.
One caveat inherent in using financial data for cost sticki-
ness research is that labour expenses and sales are imperfect
proxies for economic labour costs and activity levels, be-
cause they might also be affected by accounting rules or
price changes (Brüggen & Zehnder, 2014). Moreover, the
study assumes that only the stringency of interventions in
the firm’s headquarters country is relevant for managers’
decision-making. Though, many firms conduct business
Europe- or worldwide and rely heavily on geographically

42 This study refrains from employing matching methods due data avail-
ability constraints. As the sample is unbalanced and the sample period
covers only six years, variance in the data is not large enough to compute
a firm-level score for labour cost stickiness using Model (1) or Model (3)
for a sufficiently high number of observations on which matching based
on a labour cost stickiness score could be performed.

expansive supply chains. Therefore, the stringency of gov-
ernment interventions in other countries could also influence
managerial decision-making and, consequently, labour cost
stickiness. To mitigate this issue, future research could ap-
ply this study’s methodology to a sample of private instead
of publicly listed firms, since they might operate more na-
tionally. Furthermore, national culture may not necessarily
influence managerial behaviour and decision-making in the
assumed way. Neither is it clear that the managers’ nation-
ality or country of residence coincides with the location of
the firm’s headquarters, nor is it possible to rule out that
managers’ behaviour is also influenced by other factors such
as corporate culture, education or past experiences (Kitching
et al., 2016). As BenYoussef et al. (2023) and Brüggen and
Zehnder (2014) suggest, future research could aim at as-
sessing cognitive processes underlying managerial decisions
more directly by using methods such as surveys or labora-
tory experiments. Lastly, this study is only able to present an
indication of the moderating role of culture on the relation
between stringent government interventions during COVID-
19 and labour cost stickiness, as the statistical significance
of the differences between the cultural characteristics is not
given in all regression specifications. Thus, the results should
be treated cautiously and motivate future research to deepen
research in this field, for example by investigating whether
the positive association between stringent government in-
terventions and labour cost stickiness also exists for other
regions with different cultural backgrounds, such as America
or Asia.

6. Conclusion

This study is conducted to examine how formal and infor-
mal country-level institutions are associated with corporate
cost behaviour within the COVID-19 context. Specifically, it
aims at answering the research questions of how the strin-
gency of government interventions during COVID-19 is re-
lated to labour cost stickiness and whether national culture
moderates this relation. To accomplish that, the study inves-
tigates a sample of 15,446 firm-year observations of 3,383
publicly listed firms from 25 European countries in the period
2017 to 2022. First, this study empirically tests for the exis-
tence of labour cost stickiness in the sample and finds, in line
with prior literature, that labour costs are sticky on average.
Next, the level of labour cost stickiness before and after the
outbreak of the COVID-19 pandemic in 2020 is compared.
This study finds that the sticky behaviour of labour costs dis-
appears after 2020, aligning with theory as well as previous
research findings which state that the COVID-19-induced
uncertainty increases managerial pessimism about future
demand. Furthermore, this study provides evidence of a pos-
itive association between stringent government interventions
during COVID-19 and labour cost stickiness, while control-
ling for known economic determinants of cost asymmetry.
Using a DiD model, the study shows that firms headquartered
in countries with stringent government interventions during
the pandemic exhibit higher labour cost sensitivity towards



M. A. Gläser / Junior Management Science 10(3) (2025) 715-747 745

sales increases and lower labour cost sensitivity towards sales
decreases after 2020, compared to firms headquartered in
countries with less stringent government interventions dur-
ing COVID-19. This is consistent with the argument that
stringent government interventions signal the governments’
ability to effectively manage the pandemic, which in turn
increases managerial optimism about future demand con-
ditions. Hence, managers from firms located in countries
with stringent government interventions during COVID-19
are more likely to view sales growths as permanent and
sales drops as temporary, resulting in increased levels of
labour cost elasticity for sales increases and increased levels
of labour cost stickiness for sales decreases. Finally, a sample
split based on the median value of each of Hofstede’s six
dimensions of national culture, namely PDI, IDV, MAS, UAI,
LTO and IVR, is conducted to examine whether culture mod-
erates the relation between the stringency of government
interventions during COVID-19 and labour cost stickiness.
The results provide an initial indication for national culture
indeed strengthening or weakening the association. This is
consistent with the idea that depending on national culture,
managers are more or less inclined to accept stringent gov-
ernment interventions, which in turn shapes their optimism
about the future and consequently results in increased or de-
creased levels of labour cost stickiness. As such, the results of
this study deepen the understanding of how managers make
resource adjustment decisions in times of crises and why the
level of labour cost stickiness varies across countries.

In addition to extending the academic literature on insti-
tutions and cost asymmetry, this study has practical implica-
tions as well. It provides governments with insights on how
state-level interventions can influence managers’ perceptions
of the future, ultimately leading to operational firm-level con-
sequences such as changes in labour resource management.
Therefore, the results can offer guidance for governments
when designing policy responses during potential future pan-
demics, allowing them to consider economic, next to health-
related consequences. By leveraging the positive relation-
ship between the stringency of interventions and the exhib-
ited levels of corporate labour cost stickiness, governments
might be able to mitigate costs related to layoffs and possi-
ble resulting social unrest to some extent (Gu et al., 2020).
This supplies them with additional arguments to justify strin-
gent interventions to businesses and citizens. The results of
this study also show that governments should consider na-
tional culture when planning actions to combat the spread of
viruses, as the cultural context might influence whether and
to what degree stringent governmental interventions are able
to shape managers’ future expectations and, consequently, re-
source management decisions. Thus, accounting for cultural
diversity by allowing variance in the degree of stringency is
particularly crucial when developing transnational policies,
such as EU-wide regulations.

Although causal relationships cannot be detected in this
study’s setting, it still provides valuable insights that can
serve as a foundation for further academic discussions and
practical considerations on firm-level cost implications of

stringent government interventions during pandemics in dis-
tinct cultural settings.
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