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A B S T R A C T   

What protects travel and leisure companies from a global pandemic, such as COVID-19? To answer this question, 
we investigate data on over 1200 travel and leisure companies in 52 countries. We consider 80 characteristics, 
such as company financial ratios, macroeconomic variables, and government policy responses. Using regressions 
and machine learning tools, we demonstrate that firms with low valuations, limited leverage, and high in-
vestments have been more immune to the pandemic-induced crash. We also find a beneficial effect of stringent 
containment and closure policies. Finally, our results indicate that countries with less individualism may be 
better positioned to cope with the pandemic. Our findings have implications for regulatory bodies, managers, and 
investors concerning future pandemic outbreaks.   
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1. Introduction 

The COVID-19 outbreak, which at the beginning of 2020 seemed to 

be a local health problem in Wuhan, China, evolved into a full-scale 
pandemic by the end of March (WHO, 2020). As a precaution, govern-
ments worldwide responded with stringent interventions that within 
days shut down tourism worldwide. The situation was unprecedented, 
and perhaps no other sector was hit as hard by COVID-19 as tourism and 
leisure (Gössling et al., 2020). By April 2020, international tourism ar-
rivals dropped by 97%, translating into a loss of more than USD 200 
billion in receipts (World Tourism Organization UNWTO, 2020b). This 
can be considered the worst decline in global tourism history after World 
War II (World Tourism Organization UNWTO, 2020a). 

The disappearance of international tourism translated into a massive 
stock selloff in the related sector. During the first quarter of 2020, the 
travel and leisure sector dropped by more than 40% from its high to its 
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low.1 The travel and leisure industry experienced the fourth-highest 
drop among 38 industry categories as classified by Datastream. Even 
in this bleak landscape, there was still some heterogeneous behavior of 
stock returns in this sector. While some of them fell more than 80% (e.g., 
Carnival PLC, Eldorado Resorts, and Norwegian Cruise Line Holdings), 
others rose over the same period (e.g., Domino’s Pizza, Haidilao Inter-
national, and Xi’an Tourism). The performance also differed across 
countries. Tourism stocks from Brazil, Chile, and New Zealand fell by 
more than 60%, whereas their counterparts from Slovakia, Cyprus, and 
Bahrain lost less than 10% of their value. 

In this paper, we examine what determines the performance of travel 
and leisure firms during a pandemic. Why do some companies perform 
better than others during the pandemic? What corporate or macroeco-
nomic variables play a role? Do policy responses matter? The principal 
aim of this article is to attempt to answer these questions. 

To this end, we use data on more than 1200 tourism firms across 52 
countries. We investigate the relationship between tourism stock returns 
and 80 characteristics for the initial outbreak of the coronavirus 
pandemic: the first quarter of 2020. We use a machine learning tool 
Elastic net (Zou & Hastie, 2005) and Fama-MacBeth regressions (Fama 
& MacBeth, 1973). We consider three broad categories of potential 
predictors of stock returns: (1) firm characteristics, such as valuation, 
investment, profitability, leverage, and sector affiliation; (2) country 
characteristics, such as economic data, national culture-specific fea-
tures, population data, and industry concentration, and (3) government 
policy responses to COVID-19 outbreaks, such as containment and 
closure policies, health interventions, and economic stimuli. The selec-
tion of variables is backed up by a theoretical basis stemming from the 
extant literature. 

Our paper aims to contribute to the fast-growing body of research on 
corporate immunity against COVID-19. Ramelli and Wagner (2020) 
state that U.S. firms with low leverage and high-cash positions could 
protect themselves against the pandemic. This finding is extended by 
Fahlenbrach et al. (2020), who define low leverage as financial flexi-
bility and reach similar conclusions supported by credit market obser-
vations in the United States. Dechow et al. (2020) highlight the role of 
equity duration; Albuquerque et al. (2020) investigate how environ-
mental, social, and governance (ESG) policy affects returns and earnings 
of U.S. stocks; Haroon and Rizvi (2020) research the role of news 
coverage; Heyden and Heyden (2020) extend the considerations to fiscal 
and monetary measures; and Mazur et al. (2020, p. 101690) explore the 
role of data from financial statements and industry classification. 
Finally, although most papers are concerned with the United States, 
some studies cover global markets. Zaremba et al. (2020) analyze the 
cross-sectional variation in country index returns, and Ding et al. (2020), 
using simple regression, investigate how corporate characteristics affect 
international companies’ returns. Several studies are examining the ef-
fect of epidemics and diseases on tourism inflows (Karabulut et al., 
2020; Kuo et al., 2008; McAleer et al., 2010; Rosselló et al., 2017; Yang 
et al., 2020); however, to the best of our knowledge, there is no study 
focusing on their effect on travel and leisure companies. This article is 
the first to comprehensively fill this gap and explore the determinants of 
corporate immunity of travel and leisure companies to the COVID-19 
pandemic. 

The potential determinants of corporate immunity to the pandemic 
of travel and leisure companies may be essential to various decision- 
makers in a global context, including firm managers, policy-makers, 
investors, and regulatory bodies. They may help managers to shape 
better company policies, improving their resiliency to extreme risks such 
as pandemics. Furthermore, this information may be used by investors to 
adjust optimized exposure to pandemic risk factors. Finally, the 
knowledge of the tourist sector resiliency sources may help policy- 

makers undertake more informed decisions regarding relevant 
pandemic-related regulations and interventions. 

Among the three categories of characteristics studied in this article, 
we find six drivers of travel and leisure companies’ immunity to the 
COVID-19 pandemic. First, we demonstrate a company valuation’s role 
represented by a relationship between a company’s EBITDA and enter-
prise value (EV). The higher the EBITDA/EV ratio before the crisis, the 
stronger the firm position is. Second, investment policy matters: we find 
that firms with high asset growth recorded lower losses during the 
pandemic. We argue that the outbreak mainly affects imminent cash 
flows, so firms with value sources from long-run cash flows are less 
affected. Third, company leverage also plays a vital role. Tourism firms 
with limited levels of debt could handle the first months of the pandemic 
better. Low leverage may be beneficial, as it allows for greater financial 
flexibility and the ability to arrange additional financing when operating 
activity stops. Fourth, we find that the degree of individualism in na-
tional culture matters. Culturally loose and more individualistic coun-
tries may find it more challenging to cope with the pandemic swiftly, 
negatively affecting corporate immunity to COVID-19. Finally, we find 
that stringent policy responses positively affect the overall performance 
of the travel and leisure companies. Actions such as school closing 
(SCHOOL) and stay-at-home requirements (STAYATHM) may seem 
harmful at first sight but eventually proved advantageous for the 
tourism sector. As observed by Correira et al. (2020), strict policy in-
terventions helped to curb the local outbreak more quickly, eventually 
benefitting the economy. 

The rest of the article proceeds as follows. Section 2 outlines the 
theoretical basis for selecting the determinants of COVID-19 immunity 
of travel and leisure companies. Section 3 presents the data used in our 
study. Section 4 describes the methodology. In Section 5, we discuss the 
empirical results. Finally, Section 6 concludes the study. 

2. Theoretical basis: variable selection 

Our study considers 80 different firms’ characteristics from different 
domains. This section provides the theoretical basis for the inclusion of 
different variables in our study. Overall, we examine data from three 
major domains: firm characteristics, country variables, and government 
policy responses. 

Within the first group—the firm characteristics—we begin with a set 
of common valuation ratios. Fundamental variables represent an 
important source of firm value (Liu et al., 2009; Loughran & Wellman, 
2011) and, furthermore, Baltussen and van Vliet (2020) argue that some 
investment styles may be preferred or deferred during a pandemic. Next, 
we take into account firm investment policies. We consider these 
because they determine the timing of future cash flows. As Hasler and 
Marfe (2016) noted and Dechow et al. (2020), when a large part of a 
company’s value comes from short-term cash flows, their stock prices 
may be more affected by a pandemic-type disaster. Also, in this group, 
we consider profitability ratios that represent firms’ ability to generate 
cash flow. This attribute may prove highly useful in times of liquidity 
shortages (Kahle & Stulz, 2013), and we assess the role of indebtedness: 
prior work indicates that leverage can substantially affect a firm’s 
operating performance during a crisis (Opler et al., 1994; Youn & Gu, 
2010; Muradoglu & Sivaprasad, 2014) and evidence from the financial 
crisis shows that external finance affected corporate ability to recover 
(Duchin et al., 2010; Giroud & Mueller, 2015). Besides, we include a 
group of asset pricing variables describing different investment styles 
commonly used in cross-sectional analysis. These variables represent 
investors’ preferences for certain classes of stocks during a crisis (Bal-
tussen & van Vliet, 2020). When considering the firm-level character-
istics, we also take into account their sector affiliation. 

The second group encompasses country-level and macroeconomic 
variables. We conjecture that strong economies can better respond to the 
pandemic. Hence, firms listed in such countries should benefit from 
more intensive rescue and stimulation packages. We verify how national 

1 The World-DS Travel & Leisure Index fell by 44.7%, while the prices of all 
stocks represented by the World-DS Global Index fell “only” 32.6%. 
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GDP, unemployment, inflation, credit rating, and interest rates help 
protect local firms. We also consider the role of a country’s economic 
openness. Firms are connected globally through networks of suppliers 
and customers that may have had different exposure levels to the 
COVID-19 pandemic (Acemoglu et al., 2017; Acemoglu & Robinson, 
2012). 

Furthermore, following Chui et al. (2010) and Docherty and Hurst 
(2018), we hypothesize that national culture is an essential determinant 
of stock prices’ reaction to the crisis. For instance, we consider that 
nations characterized by collective thinking may undertake more 
effective actions against the virus outbreak, which eventually supports 
the state of the economy. On the other hand, high uncertainty avoidance 
may not only encourage social distancing but also influence investors’ 
attitudes and provoke massive stock selloffs. Along with the degree of 
individualism and uncertainty avoidance, we assess the effects of three 
other national culture characteristics—power distance, masculinity, and 
long-term orientation—that we consider may also be important de-
terminants of population behavior in a pandemic period.2 

Also, in this group, we include governance indicators that describe a 
government’s ability to manage a crisis and influence the reaction of its 
residents. Democratic regimes may be sometimes beneficial. Acemoglu 
et al. (2019) have shown that democratic countries offer better GDP 
growth opportunities. There is also a correlation between regime type 
and the health status of its citizens. Democratic countries generally 
provide better living conditions that support their citizens’ health con-
ditions (Bollyky et al., 2019). As well, some countries are not democratic 
or where democracy is poor or unstable. This may contribute to greater 
differences between countries in their populations’ health status, as 
there is a strong connection between regime type and a country’s ability 
to compete on the global market (Acemoglu & Robinson, 2012; Besley, 
2007). On the other hand, countries like China and Vietnam show that 
undemocratic regimes may also provide some benefits related to 
signaling effects or the level of control over their citizens’ behavior 
(Malesky & London, 2014; Weeks, 2008). We hypothesize that differ-
ences in regime type and national governance are the determinants of 
economic reaction to the pandemic and the vulnerability of travel and 
leisure companies to COVID-19. We test this with six indicators that 
measure the perception of government trustworthiness and stability. 

Within the set of country-level determinants, we also explore how 
legal system origin affects stocks’ reaction to COVID-19. It has been 
documented empirically that legal systems determine the level of 
investor protection: common law systems (with origins in English law) 
give more protection than civil law systems (those that originate from 
Roman law, best represented by French law) (La Porta et al., 1998). This 
relationship is strong enough to affect the size of the domestic capital 
market in relation to the whole economy, but the effect of legal tradition 
goes beyond finance. The legal origins theory states that it differentiates 
countries by their social control styles and the institutions supporting 
them (La Porta et al., 2008). Inspired by this theory, we test how stocks 
in countries with different legal origins reacted to the COVID-19 
pandemic. In our empirical study, we use four variables describing a 
country’s legal origin. 

Another country feature that may determine local travel and leisure 
companies’ vulnerability to a pandemic is demographics. Population 
density and migration patterns may determine the intensity of viral 
spread, and the average population age may determine disease severity. 
To test the relationship between stock price reactions to COVID-19 and 
these characteristics, we use two measures describing the countries’ 
population data. 

Moreover, we also consider healthcare variables’ role, as adequate 
healthcare resources play a crucial role in determining economic out-
comes (Ji et al., 2020; Rhodes et al., 2012). We assume that travel and 

leisure companies from countries with a higher quality healthcare sys-
tem perform better during a pandemic than those with healthcare 
resource shortfalls. We use nine indicators of basic medical care that 
describe the coverage and cost of essential health services, the general 
health of the society, and the ability of the local healthcare system to 
deal with the lower respiratory infections that are a significant feature of 
the current pandemic (Fullman et al., 2018). 

Finally, we study the role of sector concentration and its size in 
relation to the whole economy. We hypothesize that more concentrated 
industries—those with a higher market share relative to the total market 
capitalization—will have experienced more difficulties during the 
COVID-19 pandemic (Hou & Robinson, 2006). 

Last but not least, the third group covers government policy re-
sponses to the COVID-19 pandemic. Some nonpharmaceutical in-
terventions (NPIs) had a detrimental effect on international tourism. 
Following Hale et al. (2020), we scrutinize daily changes in government 
policies to examine the effect on travel and leisure companies of three 
groups of factors: 1) closure of public life (closing schools, workplaces, 
and public transport, cancellation of public events, restrictions on 
gatherings and local or international movement and travel, and 
stay-at-home requirements), 2) health system action (public information 
campaigns, testing policy, and contact tracing), and 3) economic stimuli 
(income support and debt relief for households and companies). We bear 
in mind that these interventions’ short and long-term effects may be 
ambiguous (Correira et al., 2020; Heyden & Heyden, 2020; Huo & Qiu, 
2020; Shanaev et al., 2020). However, we suppose that the more 
intensive the NPIs are implemented in a country, the less panic there 
would be about the pandemic, and the more stable travel and leisure 
companies’ performance would be. 

3. Data 

We study the determinants that make tourism stocks relatively im-
mune to the COVID-19 pandemic with four groups of data: 1) the 
number of COVID-19 cases reported per week in each country, 2) firm- 
level characteristics for 1201 international, stock market-listed tourism 
companies, 3) country-level characteristics for 52 countries, including 
economic data, national culture, world governance indicators, legal 
origin, population data, basic medical care data, and tourism sector 
composition data, and 4) government policy responses. The corporate 
immunity of travel and leisure firms is determined with weekly stock 
returns from the most critical period for stock markets starting from the 
week beginning on January 6, 2020, when the first confirmed death 
from COVID-19 was reported in Wuhan, until the week ending on March 
23, 2020, right after the U.S. Federal Reserve declared comprehensive 
new measures to assist the economy.3 The Federal Reserve action ended 
the sudden global market declines and started a global stock market 
rebound. Our study period focuses on the first and most severe wave of 
the pandemic that, at this point, was mainly an unknown and unprec-
edented shock to the global economy. The post-March period, on the 
other hand, was strongly influenced by government-orchestrated eco-
nomic stimuli. During the recovery stage that commences, economic 
indicators and asset prices rebounded, and the state- and corporate-level 
immunity was no longer in the spotlight. 

3.1. Sample of stocks 

We retrieve a global selection of travel and leisure companies with 
Datastream, which provides 2881 equities classified to the travel and 
leisure industry. We include several filters to concentrate our study on 
the most representative stocks: 1) we eliminate all instruments other 
than shares, 2) we eliminate extreme weekly log excess returns of less 

2 A detailed description of each characteristic is presented in Table A2 in the 
Online Appendix A. 

3 The FED announcement is available at https://www.federalreserve.gov/ne 
wsevents/pressreleases/monetary20200323b.htm. 
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than − 95% and more than 100%, 3) we remove penny stocks (i.e., prices 
less than USD 1.00), and 4) we discard companies with a market capi-
talization smaller than USD 100 million. Finally, we define 1201 
worldwide tourism stocks classified in the travel and leisure industry. 
This provides a total of 13,193 weekly observations from our 11-week 
study period. 

3.2. COVID-19 

Our research period covers the 11 weeks between January 6 and 
March 23, 2020. Following Ding et al. (2020), for each country and each 
week, we compute the ΔCOVID-19 variable as follows: 

ΔCOVID − 19 = ln
(
1 + confirmed casesc,t

)
− ln

(
1 + confirmed casesc,t− 1

)

(1)  

where c and t represent the country and week, respectively, and 
confirmed casesc,t is the cumulative number of confirmed cases in country 
c as of the last day of week t. Thus, ΔCOVID-19 represents the weekly 
growth rate of the cumulative number of confirmed cases in country c. 

3.3. Firm-level characteristics and sector affiliation 

We study 19 firm-level variables that may potentially drive tourism 
stock immunity to COVID-19. We follow the Fama and French (2015) 
five-factor model and define firm-level characteristics as follows: (1) 
market risk is measured with the stock market beta (BETA); (2) the size 
factor is measured with the log-market value (MV); (3) the value factor is 
represented by six indicators used in cross-country asset pricing studies 
(Zaremba, 2019); these are: book-to-market ratio (BM), dividend yield 
(DY), EBITDA-to-EV ratio (EBEV), forecasted earnings-to-price ratio 
(FEP), cash flow-to-price ratio (CP), and earnings-to-price ratio (EP); (4) 
the profitability factor is defined by the ratios of the return on assets 
(ROA), return on equity (ROE), and return on sales (ROS); and (5) the 
investment factor is tested by the CAPEX-to-assets ratio (CA) and 
12-month asset growth ratio (AG). 

Additionally, we consider market-related indicators that explain the 
cross-sectional differences in returns: momentum (MOM) (Jegadeesh & 
Titman, 1993), long-run reversal (REV) (Balvers et al., 2000), turnover 
ratio (TURN) (Lee, 2011), and idiosyncratic volatility (IVOL) (Bali & 
Cakici, 2010). Following Ding et al. (2020), we take into account the 
firm debt structure as a determinant of stock reaction to COVID-19 
market shock, and we investigate the effects of leverage ratio (LEV) 
and interest coverage ratio (INTCOV) on tourism stocks. 

Finally, we also include six dummy variables representing tourism 
subsectors: airlines (AIRLINES), casinos and gambling (CAS&GAM), 
hotels and motels (HOT&MOT), recreational services (RECRSERV), 
restaurants and bars (RES&BAR), and travel and tourism (TR&TOUR). 
The detailed description of these variables is presented in Table A1 in 
the Online Appendix A. We use data from Datastream. 

3.4. Country-level variables 

Our research’s international scope requires extending the firm- and 
sector-level characteristics typical for cross-sectional analysis with 
country-level characteristics allowing cross-country analysis. For each 
stock, we consider 40 country-specific factors along with the firm 

domiciliation. We divide these factors into seven categories: (1) ten 
economic indicators describing country financial standing; (2) five na-
tional culture indicators representing typical social behavior of country 
citizens; (3) six indicators of governance quality; (4) four different in-
dicators of legal origin; (5) four country population indicators; (6) nine 
fundamental medical care indicators; and (7) two country-level features 
of the tourism industry representing its concentration described with the 
Gini coefficient and the market share of the sector of the total local 
market value.4 

The data is compiled from such sources as the World Bank, OECD 
national accounts, the International Monetary Fund, the World Tourism 
Organization, and the World Health Organization (WHO). The detailed 
list of all country-level variables is presented in Table A2 in the Online 
Appendix A. 

3.5. Government policy responses 

Finally, we consider 14 different government policy response in-
dicators from Hale et al. (2020). We consider all the indicators available, 
classified into three broad categories: containment and closure policies, 
health system interventions, and economic stimuli. We also explore the 
composite Stringency Index aggregating different government actions. 
The details of the policy response variables are provided in Table A3 in 
the Online Appendix. All the data is sourced from Hale et al. (2020). 

The primary statistical properties of all the variables examined in the 
study and described in Sections 3.1 to 3.5 are reported in Table A4 in the 
Online Appendix. 

4. Methods 

The study aims to find determinants of travel and leisure companies’ 
immunity to the COVID-19 pandemic. Our model assumes that the key 
factor explaining cross-country differences is the ΔCOVID-19 variable 
representing the growth rate of the cumulative number of confirmed 
cases reported per week in each country. Because the dynamics of cases 
during the research period varied across countries, we need to adjust 
each of the potential characteristics to the country-specific pandemic 
situation. We use the following regression specification to evaluate how 
different characteristics shape stock price movements (Ding et al., 
2020): 

ri,t = δ0 + δ1ΔCOVID − 19c,t + γ1CART
i,t− 1 × ΔCOVID − 19c,t + γ2CART

c,t− 1

× ΔCOVID − 19c,t + γ3CONT
i,t− 1 + εi,t

(2)  

where i, c, and t represent index firm, country, and week, respectively. 
The dependent variable ri,t is the weekly log-return. ΔCOVID − 19 is the 
growth rate of the cumulative number of confirmed cases in country c 
and week t. CART

i,t− 1 and CART
c,t− 1 represent vectors of characteristics at 

the firm i and country c levels in week t − 1, and γ1 and γ2 are vectors of δ 
regression coefficients at the firm i and country c levels, respectively. 
Equation (2) includes interactions between vectors of characteristics and 
ΔCOVID19. Finally, CON

′

i,t− 1 is the vector of the six control variables 
(with the corresponding vector γ of appropriate δ) that we include in 

4 We adopt some data preparation techniques that are commonly applied in 
cross-sectional analysis. In order to deal with outliers for each variable, we 
estimate the interquartile range score. If a variable’s single value is out of the 
interquartile range, we apply winsorization at the 0.5% level. Furthermore, we 
apply normalization for all data used in Elastic net regression. Another issue is 
missing values, which we replace with a cross-sectional median for each 
variable. 
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each regression: BM, AG, ROE, MV, BETA, and MOM.5 

We examine the statistical importance of particular characteristics 
with Fama-MacBeth (FM) regressions (1973, FM hereafter). This two- 
step procedure is commonly used in cross-sectional research and elim-
inates problems of heteroskedasticity and autocorrelation.6 Because 
multivariate linear regression is not suitable for a large number of 
correlated variables, we employ a two-stage procedure that preselects 
variables before implementing the final FM regression. 

In the first step, we run single-interaction FM regressions to define 
every single feature’s statistical importance. We concentrate on features 
with a 5% significance level.7 Simultaneously, we verify each charac-
teristic’s importance from a different perspective and use a machine 
learning tool called “Elastic net” that eliminates the weights of the least 
critical features (Zou & Hastie, 2005). We create a specification that 
covers all interactions simultaneously, along with control variables. In 
the second step, we consider only these filtered features demonstrated 
relevant by both single-interaction FM regressions and Elastic net. The 
detailed model specifications for the FM regressions and Elastic net are 
presented in the Online Appendix B. 

Subsequently, we continue with a detailed analysis of different cat-
egories of potential contributors to travel and leisure companies’ resil-
iency. Specifically, we split our characteristics into groups based on the 
major domains identified previously: 1) firm-level characteristics and 
sector affiliations, 2) country characteristics, and 3) government policy 
responses. In each of these subsets, we run multiple-interaction FM 
regression specifications and investigate combinations of several vari-
ables, as well as all at once. This allows us to determine the validity of 
variables in a multidimensional setting and capture the immunity de-
terminants reflecting similar phenomena. Therefore, toward the final 
stage, we pass only these variables that remain significant after con-
trolling for each other within different groups. In all our tests, we 
employ the 5% significance threshold as a default. A detailed discussion 
concerning feature selection is presented in sections 5.2–5.4. 

Finally, in the last step, we run the multivariate FM regressions that 
simultaneously consider all important variables. These specifications 
demonstrate the determinants of immunity of tourism stock returns to 
the COVID-19 pandemic and are discussed in Section 5.5. 

5. Empirical findings 

This section describes the results for the characteristics proven to be 
a valuable source of information on the immunity of the travel and 
leisure companies to the pandemic. For the sake of brevity, we report 
here only the results for the empirically relevant variables that pass our 
first-state examinations, i.e., are significant in single-interaction FM- 
regressions and the Elastic net. Also, the detailed list of all the 

coefficients determined with Elastic net and the coefficient p-values 
calculated with FM single-interaction regressions for each of the char-
acteristics is presented in Table A4 in the Online Appendix A. 

5.1. The COVID-19 pandemic and the stock market 

Our first step is to verify whether the ΔCOVID-19 variable, as defined 
in section 3.2, contains information useful for explaining variation in 
tourism stock returns during the pandemic. The coefficient on ΔCOVID- 
19 in regression with no further interactions is significant and negative, 
amounting to − 2.16 (see Tables 1–3, column 1). This indicates that the 
spread of the pandemic adversely impacts the performance of travel and 
leisure companies. This observation is in line with a common-sense 
intuition behind the effect of the pandemic on global tourism and the 
economy. 

5.2. Firm-level characteristics 

We begin our search for determinants that limit the negative shock 
from COVID-19 on tourism stock returns with the firm-level character-
istics. Using both the single-interaction FM regression that contains six 
control variables and the Elastic net specification, we find that the in-
teractions between ΔCOVID-19 and (1) EBITDA-to-EV ratio (EBEV), (2) 
12-month asset growth (AG), and (3) net debt-to-equity ratio (LEV) are 
statistically significant. None of the industry dummies turn out to be 
important. The results from the single- and multiple-interaction FM re-
gressions are presented in Table 1. 

As we can see in columns 2, 5, 6, and 8 of Table 1, the interaction 
between ΔCOVID-19 and EBEV is positive and significant in both the 
univariate and multivariate tests. EBEV characterizes the firm valuation: 
the higher the ratio, the lower the company valuation. Thus, the 
regression result indicates that tourism stocks with lower valuation, as 
measured with EBEV, are more resilient to the selloff caused by the 
COVID-19 pandemic. 

The role of EBEV stands out from other valuation ratios, which are 
less significant. Notably, Gray and Vogel (2012) also demonstrate that 
this valuation ratio proves to be the most effective of all valuation ratios 
for cross-sectional return predictions. One reason for this result is that 
only EBEV considers debt as an ingredient of firm size, thus linking EBEV 
with firm leverage. Also, because EBEV relies on EBITDA as a measure of 
earnings, it includes earnings before interest is paid—in contrast to other 
valuation ratios that capture earnings after interest is paid. All these 
factors relate to the company’s level of debt, and the results align with 
Loughran and Wellman’s (2011) arguments that EBITDA-to-EV is the 
most useful and reliable valuation ratio that can be compared more 
easily across firms with differing leverage. 

The reason why firms with higher EBEV were more resilient to the 
COVID-19 pandemic also relates to the q-theory extended by Liu et al. 
(2009). This theory states that investment return is equal to unlevered 
investment return or discount rate, namely the weighted average cost of 
capital (WACC). EBEV is a proxy for WACC; therefore, just as a firm’s 
WACC is positively associated with the leveraged investment return or 
cost of equity, a firm’s EBEV should also be positively associated with 
the cost of equity (Loughran & Wellman, 2011). Firms with high EBEV 
are priced low and have a higher cost of capital and, thus, higher ex-
pected returns than low EBEV firms. 

The second important determinant of tourism stock returns is AG, 
which also returned a positive coefficient (Table 1, columns 3, 5, 7, and 
8). This means that companies with more aggressive investment policies 
were more resilient to the COVID-19 pandemic. Our finding may be 
initially counterintuitive, as firms with high investments are charac-
terized by lower expected returns (Cooper et al., 2008). However, it is 
entirely consistent with the reasoning of Dechow et al. (2020): as 
operating activity stops, the pandemic affects mostly the imminent, 
short-term cash flows, whereas deferred cash flow, resulting from future 
investments, is less affected. Therefore, the larger the part of a firm value 

5 Our control variables stem from the return predictors underlying the six- 
factor model of Fama and French (2018) that nests other major asset pricing 
models such as the three-factor and four-factor models. Importantly, the 
Fama-French six-factor model variables, as well as the nested five-factor model 
(Fama & French, 2015), capture well the multidimensionality of stock returns. 
The models explain the broad array of different anomalies and return patterns 
in the stock market, synthesizing all the most important variables that have 
been demonstrated in the asset pricing literature to influence the cross-section 
of stock returns (Fama & French, 2016).  

6 The methodology is executed in two steps: a cross-sectional step and a time- 
series step. In the first step, regression coefficients are defined with a typical 
multivariate regression. In the second step, we define standard errors and p- 
values for regression coefficients with the Newey and West (1987) procedure 
that eliminates the heteroskedasticity and autocorrelation typical for stock 
returns. 

7 As we incorporate six control variables and ΔCOVID-19 into every regres-
sion, our single-interaction regressions consist in practice of eight independent 
variables (a single interaction between the ΔCOVID-19 and a characteristic, the 
ΔCOVID-19 variable, and six controls). 
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that comes from long-term deferred cash flow, the more immune a 
company should be. 

Let us consider two companies: one low-growth and one high- 
growth. For the high-growth firm, a large part of its value comes from 
the profits generated on ongoing and future investments that are rela-
tively deferred. On the other hand, in the low-growth company, a more 
significant part of its value comes from an ongoing operating activity 
that is less deferred. Now, assume the pandemic affects the cash flow 
expectation: short-term cash flows will be most reduced, whereas long- 
term cash flows may be relatively unaffected. With this shift of cash flow 
expectations, our low-growth firm will lose a large portion of its valu-
ation, driving its stocks to fall deeply. 

In contrast, the high-growth firm should be relatively unaffected, as 
its long-term cash flow expectations remain solid. This specific rela-
tionship has already been supported in the economic literature con-
cerning COVID-19. Dechow et al. (2020) empirically demonstrate that 
value companies characterized by high short-term cash flow and low 
equity duration underperformed in the broader market during the first 
months of the pandemic. These results compare well with our finding 

that firms with higher asset growth are more resilient to the pandemic. 
The last microlevel determinant of tourism stock return behavior 

during the COVID-19 pandemic is LEV (Table 1, columns 4, 6, 7, and 8). 
In this case, the observed relationship is negative, indicating that the 
stocks of tourism companies with less debt are more resilient to the 
pandemic. LEV describes the level of firm financial flexibility. The lower 
the leverage, the higher the flexibility, and the ease with which a firm 
can fund a revenue shortfall resulting from a shock such as COVID-19. A 
firm with substantial financial flexibility can easily finance a cash flow 
shortfall (Fahlenbrach et al., 2020). The results for LEV also support our 
earlier discussion concerning the significance of EBEV, where we note 
that the level of debt is a component that distinguishes EBEV from other 
valuation ratios. This result is also consistent with the conclusions of 
Ding et al. (2020). 

5.3. Country characteristics 

Next, we examine country characteristics that cause cross-sectional 
variation in tourism stock returns categorized as economic data, 

Table 1 
Firm-Level Characteristics and Tourism Stock Returns.   

(1) (2) (3) (4) (5) (6) (7) (8) 

ΔCOVID-19 − 2.16** − 2.740** − 2.724** − 1.889** − 3.426** − 2.469** − 2.469** − 3.125** 
(0.437) (0.576) (0.312) (0.362) (0.369) (0.404) (0.253) (0.276) 

EBEV * ΔCOVID-19  5.626**   6.741** 5.594**  6.185**  
(1.669)   (1.232) (1.028)  (1.05) 

AG * ΔCOVID-19   3.016*  3.085*  3.081** 3.115**   
(1.157)  (1.154)  (0.991) (0.993) 

LEV * ΔCOVID-19    − 2.447**  − 2.435** − 1.798* − 1.778*    
(0.744)  (0.733) 0.657 (0.612) 

Control variables Y Y Y Y Y Y Y Y 
Adjusted R2 0.374 0.374 0.383 0.379 0.384 0.379 0.386 0.386 
# of firms 1199 1199 1199 1199 1199 1199 1199 1199 

This table shows the estimations of cross-sectional regressions of equation (2) for firm characteristics. The table shows the results for the three firm characteristics that 
were found to be significantly associated with tourism stock returns with single-interaction FM regressions and the machine learning tool, Elastic net: EBITDA-to-EV 
ratio (EBEV), 12-month asset growth (AG), and net debt-to-equity ratio (LEV). The importance of each characteristic is calculated through its interaction with the 
weekly growth rate of the cumulative number of confirmed cases (ΔCOVID-19). The dependent variable is weekly log-return. The panel regression includes the 
following control variables: book-to-market ratio (BM), 12-month asset growth (AG), return on equity (ROE), log-market value (MV), stock market beta (BETA), and 
momentum (MOM). The descriptions of the variables and how they are calculated are available in Table A1 in the Online Appendix A. In each row, regression co-
efficients are shown; the numbers in parentheses are the corresponding standard errors. The asterisks ** and * represent statistical significance at the 1% and 5% levels, 
respectively. 

Table 2 
Country Characteristics and Stock Returns in Reaction to the COVID-19 Pandemic.   

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

ΔCOVID-19 − 2.164** 3.447** − 0.337 − 6.332** 0.600 2.353 − 0.657 5.37** 0.134 4.507 − 4.815 − 1.168 
(0.437) (0.960) (0.699) (1.784) (0.752) (1.821) (2.599) (1.564) (2.809) (2.099) (3.839) (2.428) 

INDIV * ΔCOVID-19  − 0.152**    − 0.07** − 0.096** − 0.162** − 0.06* − 0.077** − 0.09** − 0.064*  
(0.034)    (0.016) (0.022) (0.039) (0.023) (0.016) (0.023) (0.024) 

ACCOUN * ΔCOVID- 
19   

− 2.422*   − 1.79   − 1.51 − 1.782  − 1.468   
(1.071)   (0.900)   (0.870) (0.887)  (0.839) 

CON * ΔCOVID-19    22.923*   12.146  10.204  29.277 17.327    
(9.441)   (8.993)  (8.416)  (15.797) (10.259) 

TRAV * ΔCOVID-19     − 108.99**   − 48.918  − 78.478 64.054 29.442     
(32.268)   (33.137)  (45.689) (40.839) (20.279) 

Control variables Y Y Y Y  Y Y Y Y Y Y Y 
Adjusted R2 0.380 0.382 0.381 0.381 0.386 0.388 0.386 0.394 0.393 0.393 0.394 0.380 
# of firms 1199 1199 1199 1199 1199 1199 1199 1199 1199 1199 1199 1199 

We show the estimations of cross-sectional regressions using equation (2) for country characteristics. The table shows the results for the four country characteristics 
that were found to be significantly associated with tourism stock returns with single-interaction FM regressions and the machine learning tool, Elastic net: individ-
ualism (INDIV); voice and accountability (ACCOUN); industry concentration in the local stock market (Gini coefficient) (CON); and the percentage of the local stock 
market capitalization comprised of travel and leisure industry stocks (TRAV). The importance of each characteristic is calculated through its interaction with the 
weekly growth rate of the cumulative number of confirmed cases (ΔCOVID-19). The dependent variable is weekly log-return. The panel regression includes the 
following control variables: book-to-market ratio (BM), 12-month asset growth (AG), return on equity (ROE), log-market value (MV), stock market beta (BETA), and 
momentum (MOM). The descriptions of the variables and how they are calculated are available in Table A2 in the Online Appendix A. In each row, regression co-
efficients are shown; the numbers in parentheses are the corresponding standard errors. The asterisks ** and * represent statistical significance at the 1% and 5% levels, 
respectively. 
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national culture determinants, world governance indicators, legal sys-
tem origin, population data, basic medical care data, as well as two in-
dustry characteristics. With the single-interaction FM regression and 
Elastic net specification, we find four variables that interact with 
ΔCOVID-19 and are statistically meaningful: 1) individualism (INDIV), 
2) voice and accountability (ACCOUNT), 3) industry concentration in 
the local stock market described with the Gini coefficient (CON), and 4) 
share of the tourism sector in the whole stock market capitalization 
(TRAV). 

As we can see in Table 2, the only characteristic that is statistically 
important in combination with other interactions is individualism 
(INDIV), which returned a negative coefficient (columns 2, 6–12). INDIV 
is one of the variables representing national culture. It describes the 
degree to which individuals relate to the group, meaning that in “indi-
vidualistic societies the ties between individuals are loose and every-
body stands on her own and her immediate family” (Hofstede, 1991; 
after; Kim, 2001, p. 4). Together with its opposite, collectivism, where 
social relations are tight, individualism is one of the six dimensions of 
national culture described by Hofstede (1980). Our result confirms the 
suggestion of Eun et al. (2015) that culture is a crucial omitted variable 
in the literature that explores cross-country differences in equity returns. 

The interaction between ΔCOVID-19 and INDIV in our study is 
negative. Thus, the regression results indicate that tourism stocks in 
countries with a lower degree of individualism (equal to a higher degree 
of collectivism), as measured with INDIV, are more resilient to the selloff 
caused by the COVID-19 pandemic. This finding is supported by the 
evidence that individuals in collectivist societies like China are less 
crash-averse (Weigert, 2016) and take more risk than individualistic 
Westerners like in the United States (Wang & Fischbeck, 2008). The 
latter is described by Hsee and Weber (1999) in the “cushion hypothesis” 
about the relationship between national culture and individual 
risk-taking. According to this hypothesis, if individuals from collectivist 
countries fail, they are more likely to be “cushioned”—i.e., financially 
supported when they are in need—by their closest family and friends. 
Therefore they are more comfortable in taking a greater risk than those 
from individualistic countries. Schneider et al. (2017) confirm that so-
cial cushioning is associated with the greater propensity to take the risk, 
and Illiaschenko (2019) finds that the relationship between individu-
alism and risk-taking is negative. 

5.4. Policy responses 

Finally, we turn to the examination of national policy responses. The 
results of the single-interaction FM regression and the Elastic net indi-
cate six interventions as significant.8 These are: stay-at-home re-
quirements (STAYATHM), school closing (SCHOOL), workplace closing 
(WORK), cancellation of public events (PUBEVEN), restrictions on 
gatherings (GATHER), and domestic travel bans (DOMTRAV). They can 
be categorized as containment and closure policies. We include them in 
multiple-interaction FM regressions, as reported in Table 3. Two vari-
ables in this framework—STAYATHM and SCHOOL—prove significant 
after controlling for other variables, as well as after controlling for each 
other. In other words, these two stringency responses are essential de-
terminants of tourism stocks’ reaction to COVID-19 from both the in-
dividual and collateral perspectives. In contrast, other variables are 
important individually but fail to remain relevant in multi-interaction 
specifications (see columns 9–12). In other words, their role is 
captured by the effect of other policies.9 

Notably, it is essential to highlight that the policy response category 
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8 Table A5 in the Online Appendix A presents a detailed list of national policy 
responses with the FM regression coefficients and p-values and the values of the 
Elastic net coefficients. 

9 For the sake of brevity, we report only the relevant regression specifica-
tions. Any further results are available upon request. 
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variables are generally strongly correlated. In consequence, once we 
include all of them jointly in a regression (Table 3, column 13), all of the 
coefficients lack significance. Nevertheless, even in this framework, the 
coefficients for STAYATHM and SCHOOL remain positive, consistent 
with our assertion that tourist stocks in countries with specific closure 
policies are more resilient to the COVID-19 pandemic. 

School closing (SCHOOL) and avoiding crowding related to stay-at- 
home requirements (STAYATHM) are among six factors necessary for 
social distancing during the global pandemic underlined in the policy 
review of Fong et al. (2020) 10. It is well documented that closing schools 
are a useful tool in reducing influenza pandemics transmission (Glass 
et al., 2006; Kawaguchi et al., 2009; Rashid et al., 2015; Sypsa & Hat-
zakis, 2009). Avoiding crowds can help to reduce the virus death rate. 
Both types of policy interventions bring less panic concerning the 
pandemic and, therefore, more certainty about the financial stability 
and corporate liquidity and solvency underlined by the IMF (2020). 
Eventually, this turns into more stability of the performance of travel 
and leisure companies. 

An important feature of school closing and stay-at-home recom-
mendations is that they do not directly affect the tourism business. 
Though children do not attend school, this does not limit the leisure and 
travel industry’s operations. Similarly, the stay-at-home policies—un-
less they take the most severe form of freezing entirely social inter-
actions—may not necessarily affect the tourist sector. Soft 
recommendations targeted at local citizens suggesting they limit time 
spent outside their households may allow, e.g., the international tourist 
arrivals to remain unaffected. Consequently, while the adverse impact 
on the travel and leisure companies is limited, these policies still allow 
curbing the spread of the pandemic. Furthermore, they may also help 
strengthen a country’s image as one that can cope with healthcare crises 
and extreme situations efficiently. 

Intuitively, stay-at-home requirements (STAYATHM) and school 
closing (SCHOOL) are complementary to individualism (INDIV) in 
determining tourism stock return behavior. Huynh (2020) shows that 
cultural differences influence social distancing across countries during 
the COVID-19 pandemic. Collectivist countries with tight social bonds 
have more social distancing discipline, whereas individualistic countries 
with loose social bonds do not. Actually, in the latter countries at the 
beginning of the COVID-19 pandemic, social distancing was ignored 
even by their political leaders, which was spotted by both the media and 
academia (Cohen et al., 2020; Colarossi, 2020; Cottle, 2020). That leads 
to our finding that a lower degree of individualism and more social 
distancing are essential characteristics for the immunity of tourist stock 
returns to the COVID-19 outbreak. 

5.5. Final multiple-interaction approach 

The last step of our research is to consider jointly the characteristics 
selected in the single-interaction regressions to determine their overall 
predictive ability. We include the following characteristics, selected for 
the reasons described in sections 5.2 to 5.4: EBEV, AG, LEV, INDIV, as 
well as SCHOOL and STAYATHM. We analyze different combinations of 
these variables and find all of them significant in the multiple- 
interaction FM regressions. The results of this analysis are synthesized 
in Table 4. 

Let us focus on the results of the all-in-one multivariate regression in 
Table 4, column 12. First, this approach confirms the significance of the 
three firm-level characteristics: EBEV, LEV, and AG. Furthermore, also 
observe the impact of individualism in a national culture (INDIV) on the 
stocks’ performance—the relationship is negative and significant. In 
other words, the more individualistic (or less collectivistic) the econ-
omy, the more the returns in that economy were affected by the 

pandemic. This result is intuitive, especially when we combine it with 
the essential role of policy responses. The interactions between ΔCOVID- 
19 and school closing (SCHOOL) or stay-at-home requirements 
(STAYATHM) are significant and positive, showing that fast and 
restrictive countries in implementing social distancing decreased the 
market panic and created a supportive environment for the performance 
of the travel and leisure sector. Our results show that tourism stocks 
from countries with tight bonds in society and restrictive social 
distancing policies were more immune to the early effects of the COVID- 
19 pandemic than those from countries with loose social bonds and that 
did not introduce any such restrictions or did not pay sufficient attention 
to it. 

The positive role of social distancing may seem astonishing, coun-
terintuitive, and unreasonable at first sight. Nonetheless, the policy’s 
effect may be simply to help mitigate the role of the pandemic itself. For 
example, Correira et al. (2020) demonstrate that during the 1918 flu 
pandemic, the U.S. cities’ economies that undertook more aggressive 
approaches did not perform worse and even managed to grow faster. 
Consistent with these results, Zaremba et al. (2020) find that strict 
government interventions positively affected domestic stock market 
returns. 

To sum up, our final analysis confirmed the essential role of several 
variables in tourism company stocks’ performance. Companies with low 
valuations, limited leverage, and high asset growth, as well as those 
located in countries with less individualism in national culture and 
undertaking strict policies to fight the pandemic, tended to overperform 
during the early months of the COVID-19 pandemic. 

6. Conclusions 

This article searches for the characteristics that may protect stock 
market-listed companies from the tourism sector against the COVID-19 
pandemic. We address this question by assessing the relationships be-
tween the company and country characteristics and their stocks’ reac-
tion to COVID-19 using the machine learning tool Elastic net and Fama- 
MacBeth regressions (Fama & MacBeth, 1973). 

Our findings identify several significant features that helped to 
protect tourism firms from the pandemic. First, we show that companies 
with a low enterprise valuation ratio, limited debt, and intensive in-
vestment policies are better prepared to cope with a potential epidemic 
crisis. Second, a low degree of individualism in the national culture may 
also prove protective. Last but not least, strong government policies and 
quick policy responses, such as school closure (SCHOOL) and stay-at- 
home requirements (STAYATHM), may help travel and leisure com-
panies to cope with a pandemic. 

Our findings are relevant to a variety of decision-makers in a global 
context, including investors, managers, governments, and other regu-
latory bodies. Investment policies, leverage, and enterprise valuation 
are key variables providing immunity against the pandemic. This may be 
considered as a road map for managers. The pandemic has a less nega-
tive tone for slightly leveraged firms, emphasizing the role of capital 
structure choice for managers in the travel and leisure companies. 
Entering the COVID-19 period with a lower leverage ratio brings higher 
flexibility and helps fund a revenue shortfall. The companies in the in-
dustry are, in general, highly leveraged compared to most of the other 
industries, which raises concerns for the impact of possible next waves of 
the pandemic. 

Investors can follow microeconomic factors, which provide immu-
nity to travel and leisure companies, and, in a pandemic period, can tilt 
their portfolios towards the companies with better profiles in these 
factors. Moreover, investors should be aware of the effect of government 
policy responses implemented to limit the transmission of the virus on 
stock returns. As the second wave of COVID-19 is highly expected, the 
investors need to follow the measures mentioned above closely. Such an 
investment strategy may protect investors in the pandemic period. 

In addition to policies on preventing the transmission of the virus, 
10 The other four are: isolating ill people, tracing contacts, quarantine of 

exposed people, and workplace changes (see Fong et al. (2020)). 
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governments and regulatory bodies should also develop financial stra-
tegies for supporting travel and leisure companies during outbreak pe-
riods. We find that leverage can serve as a mitigating factor against the 
pandemic. The halting of international tourism is likely to create serious 
cash flow problems, and firms can face a liquidity crisis and have 
problems in debt repayment. Therefore, opening new credit channels, 
providing opportunities to extend debt maturities, and creating refi-
nancing options might help travel and leisure firms be less affected by 
the pandemic. A proactive strategy might also be followed by providing 
liquidity options and financial flexibility in advance if a second wave is 
highly expected. The results may help prepare firms in this industry for 
disasters similar to COVID-19 that may occur in the future. 

Finally, our findings highlight the role of country-specific cultures on 
the local resilience to the pandemic. This provides essential insights to 
policy-makers, who design and implement regulations aimed at curbing 
the pandemic. The containment and closure policies typically bear 
substantial social and economic costs, so governments must carefully 
balance the undertaken actions’ costs and benefits. Our findings 
explicitly indicate that collectivistic cultures may boost corporate im-
munity to the pandemic, allowing for better design and selection of 
pandemic-related policies. 

Our study is limited by the short examination period and the number 
of characteristics available for analysis. There may be other de-
terminants of COVID-19 resilience not investigated in this study. 
Research with a longer time horizon, including a second wave and re-
covery after this crisis, can provide further insights into characteristics 
that protect travel and leisure companies against a pandemic. 

Impact statement 

This study contributes to the global travel and leisure industry by 
exploring which factors provide corporate immunity against COVID-19, 
and why some firms perform better than others during the pandemic. 
The results can help regulatory bodies, managers, and investors to adopt 
effective strategies in a period of overwhelming global panic and fear. 
We draw a road map for managers in order to mitigate the devastating 
impact of the pandemic. Investment policies, leverage, and enterprise 
valuation are key variables providing immunity against the pandemic. 

The collectivistic character of a national culture also matters. Govern-
ments implemented several policy responses in this novel period; how-
ever, school closures and stay-at-home requirements primarily helped 
travel and leisure companies cope with the pandemic. This implies that a 
timely and appropriate measure against the transmission of COVID-19 
can be helpful for the industry. The findings can provide insight for a 
possible new wave of the pandemic. 
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