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Abstract

Ever since the COVID-19 pandemic hit the global economy, banks all over the
world experienced significant reductions in loan growth and increases in distressed
and non-performing assets. The persistent increase in non-performing loans, accom-
panied by low interest rates, led to a surge in banking risk, posing a solemn threat
to banks’ stability. In this paper, we empirically assess the accounting- and market-
based risks of banks during the COVID-19 pandemic. Using a quarterly panel of
international banks over the period 2020:Q1 — 2021:Q1, we find that banks exhibit
greater accounting risk and increased return volatility during the pandemic. In par-
ticular, we report that a 1% growth of total COVID cases reduces (increases) our
sample banks’ z-score (standard deviation of quarterly return) by 0.756 (2.51%). Our
results remain robust across alternative measures of the pandemic, z-score decom-
position, and across daily and monthly stock returns. We obtain consistent results for
both U.S. and non-U.S. banks, as well as for banks from both high- and low-income
economies. We use a propensity score matching strategy to deal with endogeneity.
Additional tests reveal that government responses such as economic support, strin-
gency, and containment play important roles in banking risk and stability during the
pandemic.
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1 Introduction

Beginning at the end of 2019, the COVID-19 outbreak, led by the novel coronavi-
rus, turned into a global pandemic by the first quarter of 2020.! Since then, there
have been more than 235 million confirmed cases of the disease, resulting in more
than 4.8 million deaths globally.? The rapid spread of the pandemic led nations to
impose tight restrictions on human movement, bringing global economy and busi-
ness activities into a near standstill. The Global Economic Prospects, published in
June 2020, forecasted a 5.2% contraction in global gross domestic product (GDP) by
the end of 2020, warning of the worst global recession in decades. The crisis created
by the pandemic becomes a combination of demand- and supply-side shocks, turn-
ing it into a long-standing economic crisis (IFC, 2021).

The large contraction in the world economy hit the global banking industry by
further intensifying the ongoing banking challenges. Globally, banks have experi-
enced significant reductions in loan growth and increases in distressed and non-per-
forming assets (NPA, hereafter). According to McKinsey Global Banking Annual
Review (June 2021), the nominal loan loss provisions (LLP, hereafter) surpassed
USD 1,100 billion by the third quarter of 2020. Banks in many countries experi-
enced a decline in their tier-2 capital ratios by more than 2%, finding it difficult to
lend to parties other than the most creditworthy. The persistent increase in non-per-
forming loans (NPL, hereafter), accompanied by low interest rates, led to a surge in
banks’ riskiness, posing a solemn threat to banking stability.

Numerous studies have empirically investigated banking performance during the
COVID-19 crisis and the effects of various internal and external factors on banks’
and financial markets’ reactions to the crisis. In particular, previous studies exam-
ine banks’ lending growth (Li et al, 2021; Colak and Oztekin, 2021), stock market
performance (Demirgii¢c-Kunt et al., 2021; Dadoukis et al., 2021), and banking sta-
bility (Elnahass et al., 2021) during the pandemic. Some studies focus on the influ-
ence of numerous bank characteristics (Colak and Oztekin, 2021; Demir and Danis-
man, 2021), as well as the influence of different country-specific factors (Li et al.,
2021; Danisman et al., 2021) on banks’ and financial markets’ resilience to the pan-
demic. Others examine the role of governmental policy measures in mitigating the
detrimental impact of the pandemic on banking performance (Demirgiic-Kunt et al,
2021; Demir and Danisman, 2021).

The riskiness of banks during global epidemics is still an enduring concern and
is subject to further empirical investigation. In this paper, we empirically assess

! “On 31 December 2019, WHO was informed of cases of pneumonia of unknown cause in Wuhan City,
China. A novel coronavirus was identified as the cause by Chinese authorities on 7 January 2020 and
was temporarily named “2019-nCOV”.....On 11 March 2020, the rapid increase in the number of cases
outside China led the WHO Director-General to announce that the outbreak could be characterized as a
pandemic”.

[Source: https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/novel-
coronavirus-2019-ncov].
2 Globally, as of 8:48 PM CEST, 6 October 2021, there have been 235,673,032 confirmed cases of coro-
navirus disease, leading to 4,814,651 deaths, reported to WHO. [Source: https://covid19.who.int/].
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the accounting- and market-based risks of global banks and their stability during
the COVID-19 pandemic. Consistent with prior literature (Elnahass et al., 2021),
we hypothesize that banks face greater risk and thereby reduced stability during the
pandemic. We also examine the riskiness of banks across alternative measures of the
pandemic and bank risk, and across banks from different geographic locations and
economies. Further, following Demirgiic-Kunt et al. (2021) and Demir and Danis-
man (2021), we investigate whether government response programs play any sig-
nificantly mediating roles in banking risk and return volatility during the economic
crisis driven by the pandemic.

Our paper is different from the study of Elnahass et al. (2021) in several ways.
First, contrary to previous studies, we consider a longer period of the pandemic (i.e.,
from 2020:Q1 until 2021:Q1) instead of only the first two quarters of it. This conse-
quently provides us a more concrete picture of the evolution of the soundness of the
banking system around the world, since there has been some delay of the impact of
the pandemic on banks’ financial health. Second, in addition to quarterly frequen-
cies, we exploit daily and monthly market-related banking data, which gives us a
better insight of the pandemic’s impact on banks’ market risk. Third, we introduce
continuous independent variables to measure the pandemic. Elnahass et al. (2021)
measure the outbreak by a dummy variable that is equal to 1 if a sample bank is
observed during the pandemic period (i.e., the first two quarters of 2020), O other-
wise. We use the growth rate of total COVID cases (CVD) as our primary measure.
In addition, we use the natural log of total COVID cases (LnCVD) and the growth
rate of total deaths (DGR) from the disease as alternative measures of the pandemic.
Fourth, we control for country-wise health care expenses to isolate the pandemic’s
influence on global banking industries. Finally, we investigate the restraining role
of government interventions in neutralizing the pandemic’s impact on global banks.

The remainder of the paper is organized as follows: Sect. 2 provides a brief
review of the current literature. Section 3 describes the data, variables, and method-
ology. Section 4 presents and analyzes the main empirical findings. Finally, Sect. 5
concludes.

2 Literature review

Literature on banks’ performance during the COVID-19 outbreak covers a range
of issues, such as, bank lending, profitability and stability during the pandemic,
influence of various bank characteristics on banking performance and resilience
throughout the crisis, how business diversification, competition from foreign banks,
severity of financial regulations, and governmental policy initiatives affect banks’
performance in the pandemic, and so forth. For example, Li et al. (2021) empiri-
cally confirm that banks suffer from reduced loan growth and profitability during
the pandemic. They also claim that diversification (i.e., investment on non-interest
income sources) plays a moderating role by strengthening (reducing) banking per-
formance (risk) during the crisis. According to Colak and Oztekin (2021), banks
experience a reduction in their lending growth during the pandemic and this effect
is more pronounced for smaller banks with low profitability, and high credit risk and
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financial constraints. Based on a large sample of 14,163 banks from 125 countries
and using a difference-in-difference (DiD) analysis and entropy balancing technique
for endogeneity, their results suggest that bank lending during the COVID-19 crisis
is strengthened in countries with stricter regulation and supervision, larger finan-
cial development, better institutional quality, and better healthcare policies, whereas
bank credit supply is weakened in countries with higher competition from foreign
banks and limited credit sources for corporations.

In a similar study, Danisman et al. (2021) empirically analyze the influence of
banking market structure on financial market’s response to the pandemic. Using a
sample of global banks from 66 countries, they claim that stock markets are stronger
against the COVID-109 crisis in countries with larger number of foreign and Islamic
banks, as well as with stricter regulations in regard to capital adequacy and liquidity
requirements. They also find that security markets are less resilient to the pandemic
in countries where banking sectors suffer from pre-existing high loan ratio, NPL,
and LLP.

Demirgii¢c-Kunt et al. (2021) empirically assess the role of governmental policy
announcements in moderating the adverse effects of the pandemic on global bank-
ing performance. Using a large sample of 896 commercial banks from 52 countries,
they find that bank stocks, in general, underperform during the pandemic. Further,
they document that stock markets react differently to various governmental pol-
icy measures. In particular, they report that bank stocks exhibit positive abnormal
returns in response to borrower assistance (credit extended by the government to
businesses and households) and liguidity support (short-term funds provided by the
government to help banks remain liquid), whereas banks experience negative abnor-
mal returns when governments take countercyclical prudential measures (lessening
of regulation and supervision by the government). They find no decisive evidence of
the role of monetary policy measures in minimizing the detrimental consequences of
the pandemic.

Studying the performance of U.S. banks during the COVID-19 crisis, Dadoukis
et al. (2021) argue that banks experience weaker market and accounting perfor-
mance during the pandemic. However, their findings reveal that banks with high
pre-COVID investments on information technology (IT) suffer less from the pan-
demic. In particular, they document that high IT investments in the pre-pandemic
period led to smaller decline in abnormal and market-adjusted returns, higher value
(measured by Tobin’s Q), and larger lending growth of their sample banks during
the pandemic.

Demir and Danisman (2021) empirically explore the relationship between numer-
ous bank characteristics and banking resilience to the pandemic. Studying a sam-
ple of 1,927 listed banks from 110 countries around the world, their results indicate
that bank size, liquidity, capital ratio, non-interest income is positively associated
with banking resilience, whereas banks’ corporate social responsibility (CSR) per-
formance and NPL are negatively connected to banking resilience to the pandemic.
Further, they find no evidence of banks’ environmental and governance performance
affecting their reaction to the pandemic. Finally, they conclude that policy-related
governmental responses, such as economic support and debt assistance, play favora-
ble moderating roles in banking performance during the pandemic.
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3 Data and methods
3.1 Data and sample

For our empirical analysis, we obtain data from numerous sources. We collect bank-
level data from Thomson Reuters Eikon (Datastream). Eikon provides a wide-range
of accounting- and market-related banking data for global banks and financial insti-
tutions. We collect, in particular, banks’ gross total assets (GTA, hereafter), book
value of equity, total deposits, gross and total loans, NPL, return on assets (ROA,
hereafter), LLP, and income before taxes and LLP. We also collect banks’ stock
market performance-related data, in particular, daily, monthly, and quarterly stock
returns, to analyze the pandemic’s impact on banks’ market risk.

Following Hu and Zhang (2021), we collect COVID-19 related data from the
World Health Organization (WHO, hereafter). In particular, we extract data on total
COVID cases and total number of deaths from the disease from WHO website. Hu
and Zhang (2021) use the logarithm of cumulative and new cases to measure the
pandemic, whereas we use the growth in total cases and deaths as the main explana-
tory variables in our analysis.

Our macroeconomic data is obtained from World Development Indicators (WDI,
hereafter) on the World Bank website.> World Bank open database offers an exten-
sive time-series data on country-wide poverty and inequality, people, environment,
economy, states and markets, and global links. For our study, we obtain GDP growth
and health care expenses for each country in our sample.

Finally, to account for governmental interventions during the crisis, we get pol-
icy responses comparison data from the COVID-19 Government Response Tracker
of the Blavatnik School of Government at the University of Oxford.* The Oxford
COVID-19 Government Response Tracker (OxCGRT) provides government
response indicators such as containment and closure, financial support, health care
policies, and vaccination. It also facilitates a number of government policy indices,
i.e., economic support, health and containment, stringency, risk of openness, and
overall government response index. After merging all these datasets, our final sam-
ple comes down to a total of 1,953 bank-quarter observations over the four quarters
of 2020. We winsorize all variables at top and bottom 1%.

3.2 Methodology and variables

Our main research objective is to empirically assess the impact of COVID-19 pan-
demic on the accounting- and market-based riskiness and thus the stability of global
banks. Our empirical model is based on the following equations:

3 For more information, please visit: https://datatopics.worldbank.org/world-development-indicators/
4 For details, please visit: https:/www.bsg.ox.ac.uk/research/research-projects/covid-19-government-
response-tracker
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where, Z-Score; represents the accounting risk of bank i in quarter ¢. Following
Tran et al. (2019), we define Z-Score as the ratio of banks’ buffer (capital ratio added
to mean ROA) to standard deviation (SD, hereafter) of ROA (SD_ROA). This defini-
tion of bank Z-score is consistent with those in many other studies in the literature,
including Elnahass et al. (2021). The SD_ROA is calculated on a 12-quarter rolling
basis. A lower value of Z-score implies a lower value of (equity ratio+ mean ROA)
and/or a higher SD_ROA, indicating a higher level of risk for banks.

Following Ding et al. (2021), we use SD of banks’ quarterly returns (SD_QOR) as
our primary measure of market-related banking risk. SD_QOR;  measures the stand-
ard deviation of stock returns of bank i over quarter z. We also use the SD of daily
and monthly bank stock returns (SD_DR,A’t and SD_MRM, respectively) as alternative
specifications of banks’ market risk.

To measure the COVID-19 pandemic, we use CVD;, as our main independent
variable, representing the growth rate of total COVID cases in country j (i.e., bank
i’s country of origin) in quarter ¢. For robustness tests using SD_DR and SD_MR,
we use growth in total cases on a daily and monthly basis, respectively. Further,
as alternative measures of pandemic, we use LnCVD and DGR, representing the
natural log of total cases and the growth rate of total deaths from the disease,
respectively.

Our model includes a range of bank-specific and macroeconomic control variables.
7ig is a vector of bank controls, whereas &; represents the set of macroeconomic fac-
tors. We use Size (natural log of GTA), Capital (book value of equity over GTA),
Asset_Quality (NPL as a ratio of GTA), Loans (total loans over GTA), Deposits (total
deposits over GTA), Growth (loan growth over quarters), and Earnings (income before
taxes and provisions recognized in income over GTA) as our bank-specific control var-
iables. Our macroeconomic and country-level variables include Healthcare (natural
log of the health care expenses per capita), and GDP (growth rate of GDP).

We also use Econ_Support (economic support), Stringency (financial stringency),
Gov_Resp (overall governmental response), and Containment (governmental con-
tainment policy) to capture the moderating effects of these policy measures on bank-
ing risk and return volatility during the pandemic. Basically, these are scores (out of
100) assigned to countries by OxCGRT to evaluate each country’s performance in
terms of economic support, stringency and containment policies, and overall gov-
ernmental policy measures in response to the pandemic.

We include country-time and bank-fixed effects in all specifications. By control-
ling for these fixed effects, we condition out all time-varying and time-invariant
country characteristics, such as differences in legal and political systems, policy
reactions to the crisis, institutional and cultural norms, and other cross-country
characteristics (Ding et al., 2021). With these fixed effects in all specifications, we
can separate the effect of the pandemic on banks’ soundness as a function of banks’
financial strength, and other country-specific traits. We cluster robust standard errors
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at the country-level. Appendix Table 6 provides a list of definitions of our main
variables.

4 Empirical results
4.1 Summary statistics

Appendix Table 7 presents the summary statistics of our empirical analysis. In Panel
A, we provide the descriptive statistics of our main variables. Average bank Z-Score
in our sample is 29.785, with a SD of 18.311 and minimum and maximum of 0.809
and 94.806, respectively. The natural log of mean Z-Score is 3.394, which is consid-
erably higher than the mean log Z-Score of -0.001 in the first two quarters of 2020,
as reported by Elnahass et al. (2021). Despite the difference between our sample and
theirs, we can deduce that global banks somewhat recovered in terms of their risk-
taking and stability in the second half of 2020. CVD ranges from 3.5% to 562.3%,
whereas the mean CVD is 134.4% with a SD of 105.3%. Average Size in our sam-
ple is 9.153, with a minimum of 4.070 and a maximum of 14.471. On average, our
sample banks have a capital ratio (Capital) of 10.5% with a SD of 6%. Average loan
ratio (Loans) and average lending growth over a quarter (Growth) are 62.3% and
2.1%, respectively. Growth ranges from -15.9% to 30%, which appears to be con-
siderably lower than that in normal times, indicating a decline in loan growth of our
sample banks during the pandemic. Elnahass et al. (2021) reported a mean NPL/
loans of 1.833% in the first half of 2020, whereas the average NPL ratio in our sam-
ple is 3.3% over the entire year of 2020.

On an average, deposits account for 76.8%, with a SD of 11.7%, of GTA, indi-
cating a strong funding structure of our sample banks. This high deposit ratio is
consistent with the reduced lending by the banks during the crisis. Average earn-
ings ratio (Earnings) accounts for 1.6% of GTA, with a minimum and maximum of
-2.1% and 9.8%, respectively. Mean log health care expenditure (Healthcare) of our
sample countries is 7.79, whereas the minimum and maximum Healthcare are 3.758
and 9.271, respectively. On average, our sample countries have a GDP growth rate
(GDP) of 1.83%, which is much lower than the average world GDP growth rate of
3.03% in the year of 2018.

In regard to economic support in response to the pandemic (Econ_Support), our
sample countries exhibit an average score of 62.348 out of 100, ranging from a mini-
mum score of 0 to a maximum score of 100. Average score in country-wide Strin-
gency (Containment) index is 62.938 (60.502), with a minimum and maximum of
27.913 and 92.593 (30.234 and 84.444), respectively. Finally, average country-wide
performance in overall governmental responses index (Gov_Resp) of our sample
countries is 60.732, ranging between 26.457 and 84.829.

Overall, our sample banks exhibit an increased funding structure (i.e., increased
deposit ratio), deteriorating asset quality (i.e., increased NPL ratio), reduced lending
growth, and lower earnings ratio over the pandemic year of 2020. Countries dem-
onstrate lower GDP growth rate and varying performance in the pandemic-related
policy indices.
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Panel B of Appendix Table 7 presents the correlation matrix, indicating the direc-
tion and magnitude of pair-wise correlations among our variables. The correlation
between CVD and Z-Score is -0.116 with 1% significance, suggesting a considerable
amount of negative correlation between the two variables. This provides a strong
indication that increased growth in total COVID cases may lead to a higher level of
accounting-based banking risk. As anticipated, with a correlation of -0.295, Asser_
Quality is significantly and negatively correlated with Z-Score, suggesting that an
increased NPL ratio may lead to an increased financial risk for banks. The correla-
tion between Growth and CVD is -0.194 with 1% significance, suggesting a signifi-
cantly negative association between the pandemic and bank lending, which is also
prevalent in previous studies.

The pair-wise correlation between Healthcare and CVD is -0.147 with 1% sig-
nificance, suggesting a decline in country-wise health care expenses when number
of cases rise, which is somewhat puzzling. However, Healthcare is significantly
and positively correlated with bank Z-Score (a correlation of 0.330 with 1% signifi-
cance), indicating a plausible positive influence of country health care expenditures
on accounting-based banking risk. GDP growth rate appears to be significantly and
negatively (positively) correlated with bank Z-Score (accounting risk). As predicted,
Econ_Support exhibits a positive (negative) correlation with bank Z-Score (account-
ing risk), although the coefficient is statistically insignificant. Both Stringency and
Containment demonstrate significantly negative correlation with bank Z-Score,
indicating a negative (positive) co-movement between country-wide stringency/
containment policy initiatives and bank Z-Score (banking risk). Gov_Resp is nega-
tively correlated with banking risk, however, the coefficient appears as statistically
insignificant.

Overall, the pair-wise correlations suggest that the pandemic is expected to have
a significantly adverse impact on banking stability, and this effect may be moder-
ated by bank-specific characteristics such as increased lending, better asset quality,
and higher funding liquidity, as well as by macro-specific factors such as increased
health care expenditures and economic support, and flexible stringency and contain-
ment policies adopted by governments.

In Fig. 1, we illustrate the trends in total COVID cases and banks’ Z-scores
throughout the four quarters of 2020. This gives us a better look at the change in
banks’ financial risk, as compared with the change in the severity of the disease.
Total COVID cases continue to increase over the entire year, reaching a total of
about 13 million by the end of the fourth quarter. Banks experience a sharp decline
in their Z-scores, i.e., an increased financial risk, in the first quarter of 2020. Simi-
lar trend is also visible in the fourth quarter, even though the Z-score exhibits an
upward trend in the second and third quarters.

4.2 Baseline analyses
Results from our baseline regressions are presented in Table 1. In Model 1, we

regress bank Z-Score on CVD, while including all bank- and macro-level variables,
as well as bank- and bank-quarter fixed effects. The estimated coefficient on CVD
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Fig. 1 Banking risk and growth in total COVID cases over the sample period. In this figure, we show the
trends in total COVID cases and banks’ Z-scores over the four quarter of 2020. The red line represents
the trend in total COVID cases, whereas the blue line with circles indicates the trend in banks’ Z-score

is -0.756 with significance at 1% level, indicating a significantly negative impact
of increased COVID cases on bank Z-Score. In terms of economic impact, a 1%
increase in total COVID cases leads to a decrease in bank Z-Score by 0.756, sug-
gesting that the pandemic severely increases banks’ accounting risk. This detrimen-
tal impact of the pandemic on banking risk and stability is consistent with previous
studies (e.g., Elnahass et al., 2021). In Model 2, we create a sub-sample excluding
all American banks to check for robustness and consistency of our findings in Model
1. We do so as USA is represented by the majority and a substantially large number
of our sample banks. The coefficient on CVD is still negative (-0.695) and highly
significant at 1%, confirming the consistency of our previous findings in case of
banks from all countries but USA. Economically, a 1% rise in total cases from the
disease results in an increase in bank Z-score by 0.695 for all non-American banks.
In Models 3-5, we use alternative specifications of the pandemic and bank risk.
In particular, in Models 3 and 4, we employ natural logarithm of CVD (LnCVD) and
growth rate of total deaths from the disease (DGR) to obtain alternative measures
of the pandemic. We report negative coefficients of -1.334 and -1.779 on LnCVD
and DGR, respectively, with high statistical significance at 1%, claiming that our
primary holds for alternative specifications of the pandemic. In Model 5, we use the
log of bank Z-Score (Ln_ZS) and regress it on CVD, finding a coefficient of -0.022
with 1% significance and suggesting a significantly negative association between
bank risk and growth in total COVID cases. This finding is consistent with Elnahass
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et al. (2021) who reported a coefficient of -0.753 with 1% significance, indicating a
rapid decline (surge) in banks’ log Z-Score (risk) during the first two quarters of the
pandemic.

Next, we empirically explore the effect of the pandemic on market-based bank-
ing risk. Models 68 present the results. In Model 6, we regress SD_QOR on CVD
and report an estimated coefficient of 2.507 with 1% significance, implying a sig-
nificantly positive association between CVD and SD_QR. In terms of economic
interpretation, a 1% increase in total number of COVID cases over a quarter leads
to a 2.507% increase in the standard deviation (volatility) of quarterly returns of
our sample banks. In Models 7 and 8, we use SD_DR and SD_MR, respectively,
as alternative measures of return volatility. Consistent with our finding in Model
6, we obtain positive coefficients of 0.334 and 1.898, both being significant at 1%
level, in Models 7 and 8, respectively, indicating a rapid increase in the SD of daily
and monthly stock returns of banks. In particular, on average, a 1% increase in the
growth rate of total COVID cases results in a 0.334% (1.898%) increase in volatil-
ity of daily (monthly) stock returns of global banks. These results reconfirm prior
empirical findings (Demirgiic-Kunt et al., 2021; Dadoukis et al., 2021).

Finally, in Models 9 and 10, we rerun our baseline test from Model 1 for high-
and low-income economies, respectively. In this regard, we divide our entire sam-
ple into two sub-samples based on country-wise national income. For high-income
(low-income) sample, the estimated coefficient on CVD is -0.702 (-0.669), which is
close to our coefficient of -0.756 in Model 1. In both cases, the coefficients on CVD
are highly significant at 1%, indicating a significantly adverse impact of the worsen-
ing of the pandemic on global banking risk and stability, confirming further robust-
ness of our baseline findings.

Overall, results from our baseline tests conclude that globally, banks suffer from
higher accounting-based risk and return volatility and thus reduced baking stability
during the COVID-19 pandemic. This finding is consistent across alternative meas-
urements of the pandemic and banking risk, as well as for different samples, such as
U.S. and non-U.S. banks, and banks representing high- and low-income economies.

4.3 Z-Score decomposition

To identify the channels through which the COVID-19 pandemic affects bank risk
and stability, we execute regressions based on Z-Score decomposition in Table 2. In
particular, we assess the changes in banks’ ROA, Capital, and SD_ROA in response
to worsening situation of the disease. In Model I, we regress banks’ ROA on CVD,
while controlling for the set of bank- and macro-level variables, as well as incorpo-
rating bank- and quarter-fixed effects. We do the same for Capital and SD_ROA in
Models 2 and 3, respectively. We find that, both ROA and Capital are significantly
negatively connected with CVD, whereas SD_ROA exhibits a strong positive asso-
ciation with CVD. In particular, the estimated coefficient on CVD in Model 1 (2) is
-0.002 (-0.003) with significance at the 1% level. In terms of economic impact, a 1%
increase in the growth rate of total cases causes a 0.2% (0.3%) decline in ROA (Cap-
ital) of our sample banks. These findings are similar to those in previous studies.
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Table2 Z-Score decomposition ROA Capital SD_ROA
(1) 2) 3)
CVD -0.002%** -0.003*** 0.735%**
(0.000) (0.001) (0.245)
Size -0.007*%* -0.018 -0.001%**
(0.003) (0.017) (0.000)
Capital -0.179%%* 0.133%%*
(0.029) (0.051)
Asset_Quality -0.001 0.004 0.098%**
(0.012) (0.003) (0.040)
Loans 0.035%%* 0.020%%*%* -0.005
(0.008) (0.006) (0.003)
Deposits -0.001 -0.018 -0.006
(0.010) (0.013) (0.007)
Growth -0.001 -0.018 -0.001
(0.004) (0.013) (0.009)
Earnings -0.011 -0.144%%*
(0.029) (0.053)
Healthcare -0.080* 0.007 0.108*
(0.047) (0.041) (0.060)
GDP 0.001 0.006* -0.004
(0.002) (0.003) (0.003)
Econ_Support -0.001*** -0.000%** 46.834%*
(0.000) (0.000) (22.970)
Stringency -0.000 0.000 -0.146%**
(0.000) (0.000) (0.040)
Containment -0.000 -0.000 327.910%*
(0.000) (0.000) (160.839)
Constant 0.769%* 0.218 0.836%*%*
(0.382) (0.368) (0.151)
Observations 2,656 1,955 1,957
AdjR2 0.317 0.120 0.723
#Banks 694 547 580
FE Yes Yes Yes
F Statistic 19.56%%** 4311.52%** 1.2e7%***

In this table, we report the results from regressions based on Z-Score
decomposition. CVD, which is the main explanatory variable in all
models, represents the growth in total COVID cases over the quar-
ters. All specifications include appropriate bank- and macro-con-
trols, and county-year and bank-fixed effects. Standard errors are
reported in parentheses. ***, ** * indicate statistical significance at
1%, 5%, and 10% levels, respectively

For example, Hu and Zhang (2021) empirically find that firms experience significant
decrease in their ROA during the COVID-19 pandemic. Other studies also confirm a
detrimental effect of the pandemic on banks’ profitability (e.g., Li et al., 2021; Elna-
hass et al., 2021).
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In Model 3, the coefficient on CVD is 0.735, which is highly significant at the 1%
level. This implies that banks experience a significant increase in the volatility of
their profitability (measured by ROA) during the COVID-19 crisis. Specifically, a
1% increase in the growth in total cases of the disease results in a 0.735% increase
in the standard deviation of banks’ ROA. Again, our finding does not depart from
Elnahass et al. (2021), who reported a coefficient of -0.098 (-1.160) for their vari-
able ‘SDROA’ (‘ROA/SDROA’), suggesting a significantly negative impact of the
pandemic on banks’ asset risk and thereby banking stability.

4.4 Quantile regressions

Table 3 illustrates the results from our quantile (quintile) regressions. We conduct
these regressions to assess the robustness of our primary finding for banks with dif-
ferent pre-existing risk profiles. In particular, we divide our sample banks into five
sub-samples based on quintiles based on bank Z-Score. Specifically, we obtain five
different samples of banks having Z-Scores at the 10%, 25%, 50%, 75%, and 90%
levels. For example, banks in the first sub-sample of Q(10) (in Model I) are those
having a Z-Score with the bottom 10% of Z-Score, whereas banks that fall under the
sub-sample of Q(90) (in Model 5) are the banks having a Z-Score at 90% level or
above.

In all five models, the estimated coefficients on CVD are negative, although sta-
tistically significant only in Models 1-3, suggesting that the impact of the pandemic
on banking risk may be influenced by banks’ risk profiles. In Model 1, we report
a coefficient of -0.710 on CVD, with statistical significance at the 5% level. This
implies that a 1% increase in CVD leads to a fall (rise) in Z-Score (risk) by 0.710 for
all banks belonging to the first quintile. Similarly, in Models 2 and 3, the regression-
generated coefficients on CVD are -1.303 and -1.377 with statistical significance at
1% and 5% levels, respectively, indicating a significant reduction (surge) in Z-Score
(risk) of banks belonging to the second and third quintiles over the year of 2020. We
observe that the pandemic does not have much detrimental effect on the riskiness
of banks with pre-existing high-risk levels. Overall, our results from the quantile
regressions conclude that banks with low-risk profiles are subject to greater threat to
banking risk and stability during the COVID-19 crisis.

4.5 Propensity scores matching

In general, the severity of the pandemic is assumed to be exogenous of bank charac-
teristics. However, there might be strong association between country-specific fac-
tors and the intensity and degree of consequences of the pandemic. For example,
countries with high levels of government and public awareness, stricter regulations,
better (larger) health care systems (expenditures), improved biomedical engineering
and technology, and smaller population may be subject to less severity and smaller
impact of the pandemic. Therefore, our results may be influenced by one or many
unobserved macro-specific factors, which affect the measurement and strength of
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Table 3 Quantile regressions

Q10 Q25 Q50 Q75 Q90
(6] @ 3 “ ()
CVD -0.710%* -1.303%% -1.377%% -0.871 -1.305
(0.279) (0.443) (0.570) (0.540) (0.889)
Size 0.9807%#* 0.837%#% 0.912%#% 1.152%%% 1.710%**
(0.162) (0.231) (0.271) (0.320) (0.631)
Capital 21.614%%* 37.701%%%* 51.011%** 92.366%** 140.871%%*
(5.342) (7.328) (5.988) (20.314) (9.398)
Asset_Quality -56.546%** -77.328%** -74.256%%* -71.599%** -61.964%**
(3.481) (5.649) (7.186) (12.134) (20.991)
Loans 4.889%* 3.372 14.851%%* 26.111%** 16.827%**
(1.914) (2.866) (2.663) (4.450) (5.546)
Deposits 8.382%** 9.933*** 15.455%%* 14.940%** 7.621
(2.064) (3.543) (3.596) (4.646) (5.106)
Growth 11.742%%* -1.099 -4.734 -8.693 8.206
(3.041) (5.126) (5.711) (8.049) (8.778)
Earnings 43.850%** -5.295 -41.828% -33.306 -260.328%#*
(12.770) (18.505) (22.896) (35.848) (49.970)
Healthcare 0.799%%* 1.279%%* 1.204%#%* 1.812%%%* 3.200%**
(0.145) (0.238) (0.221) (0.307) (0.395)
GDP 0.365%** -0.044 -0.774%%* -0.275 1.002%%**
(0.141) (0.235) (0.246) (0.293) (0.291)
Econ_Support -0.007 -0.944%%* -1.771%%* -2.922%%* -5.399%**
(0.015) (0.331) (0.022) (0.028) (0.041)
Stringency 0.036 0.057 -0.026 -0.139 0.180
(0.078) (0.102) (0.123) (0.107) (0.198)
Containment -0.358%** -7.159%%* -12.680%** -21.056%** -38.810%**
(0.089) (2.465) (0.144) (0.133) (0.218)
Gov_Resp 0.322 7.995%%% 14.504 24.204 44.258
(0.000) (2.729) (0.000) (0.000) (0.000)
Constant -12.424%** -3.614 -11.363* -21.586%** -27.933%**
(3.483) (5.418) (5.830) (7.194) (9.456)
Observations 1,953 1,953 1,953 1,953 1,953
F Statistic 82.23 %% 50.86%*%* 9030.52%** 19,711.88%%%* 49,534, 17%%%*

In this table, we illustrate the results from Quantile regressions. We divide our sample into five sub-
samples (quintiles) based on Z-Score. As in baseline tests, CVD is the main independent variable, and
Z-Score is the dependent variable. We include all control variables and fixed effects in all five specifica-
tions. Standard errors are reported in parentheses. ***, ** and * represent significance at 1%, 5%, and
10% levels, respectively

the pandemic across our sample countries, leading to potential endogeneity in our
empirical model.

To deal with this issue, we follow Tran et al. (2019) and conduct propensity
score matching test developed by Rosenbaum and Rubin (1983) and subsequently
extended by Heckman et al. (1997). We divide our sample into two sub-samples:
banks from countries with above-median CVD and banks from countries with
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below-median CVD. Banks from countries with above-median (below-median) CVD
are considered as our treated (controlled/untreated) sample. We use a logit model for
these two subsamples to obtain the propensity/probability of a bank to be treated,
i.e., being originated from a country that has a very high rate of CVD. In particu-
lar, we use a dummy variable (namely, CVD_Dummy) that is equal to 1 if a bank
belongs to an above-median CVD country and O otherwise, as the predicted variable
in our logit regression. We match each bank from the CVD_Dummy=1 group with
one or more banks with similar characteristics from the CVD_Dummy=0 group.
We apply one-to-one matching without replacement, allowing banks from the CVD_
Dummy =0 group to be used only once. Results from our PSM test are presented in
Table 4.

The only model in Table 4 presents the regression estimates of the impact of the
COVID-19 pandemic banks’ Z-Score. The estimated coefficient is -0.756 with sig-
nificance at the 1% level, supporting the exogeneity of our model and confirming the
consistency of our baseline findings.

5 Moderating role of government interventions

Motivated by earlier studies (e.g., Demirgii¢c-Kunt et al, 2021; Demir and Danisman,
2021), we hypothesize that country-wise policy-related government intervention
may create important moderating effect on the adverse relationship between the pan-
demic and banking risk and stability. As mentioned in Sect. 3, we use performance
(scores) of governments around the world on the policy indices of Oxford Univer-
sity’s COVID-19 government response tracker (OxCGRT). OxCGRT continuously
monitors and compares the policy initiatives taken by governments around the world
in response to the pandemic and assigns scores out of 100 to each country based on
their evaluation of the government policy measures.

In their analysis, OXCGRT uses a total of five different policy indices to meas-
ure and compare government responses. In our study, we use four of them, except
the ‘risk of openness’ index. ‘Economic support’ index (denoted by Econ_Support
in our analysis) evaluates and compares governments based on income support and
debt relief programs extended by them. ‘Stringency’ index (Stringency) measures
country-wise strictness of lockdown, social-distancing and other similar policies,
which may severely restrict human interaction and mobility and thus affect banking
and financial activities. ‘Containment’ index (Containment) measures governmen-
tal performance based on testing policy and availability, health care expenditures,
and vaccinations, in addition to their performance in lockdown restrictions. Finally,
‘overall government response index’ (Gov_Resp) tracks each government’s perfor-
mance in all indicators over the course of the disease outbreak.

We interact each of these index scores with CVD and perform separate regres-
sions for each of the interaction terms. In particular, we regress banks’ Z-Score on
CVD and CVD*X (where, X represents each of the four indices at a time), while con-
trolling for bank and country-level variables, as well as including bank- and quarter-
fixed effects in each model. We run separate tests for each of the indices as they are
highly correlated with each other. For example, as reported in Panel B of Appendix
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Table 4 Propensity scores

matching

PSM N=1 With-
out replacement

(€]

CVD -0.756%**
(0.049)
Size 1.563
(1.740)
Capital 39.435%%*
(8.272)
Asset_Quality 1.479
(1.572)
Loans 9,570
(2.494)
Deposits 1.539
(1.388)
Growth -2.734%%*
(1.079)
Earnings -25.666%**
(7.281)
Healthcare -3.592
(3.106)
GDP 0.309
(0.233)
Econ_Support -0.069%**
(0.001)
Stringency 0.001
(0.024)
Containment -0.071%%*
(0.029)
Constant 41.455
(30.601)
Observations 1,953
AdjR2 0.206
#Banks 547
FE Yes
F Statistic 51.37%%%*

In this table, we provide the results from our propensity scores
matching test. Using a dummy variable CVD_Dummy, where CVD_
Dummy is equal to 1 if a bank is from a country with above median
CVD and 0O otherwise, we divide our sample into two groups, i.e.,
treatment and control groups. We match each bank from the treat-
ment (CVD_Dummy=1) group with one or more banks with similar
properties from the control (CVD_Dummy=0) group. We use one-
to-one matching (N =1) without replacement. We regress Z-Score on
CVD, while controlling for all bank- and macro-specific variables,
as well as country-year and bank-fixed effects. Standard errors are
reported in parentheses. *** ** and * indicate statistical signifi-
cance at 1%, 5%, and 10% levels, respectively
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Table 5 Moderating effects of government responses

Econ_Support Stringency Gov_Resp Containment
()] (@) 3 “
CVD -0.217%%* -1.145%%* 0.644* 1.846%#*
(0.046) (0.061) (0.378) (0.271)
CVD*X 0.015%** 0.019%%** -0.001 -0.016%**
(0.001) (0.000) (0.005) (0.003)
Size 1.579 1.579 1.579 1.579
(1.729) (1.729) (1.729) (1.729)
Capital 39.391%** 39.391%** 39.397 %% 39.397 %%
(8.270) (8.270) (8.270) (8.270)
Asset_Quality 1.470 1.470 1.470 1.470
(1.573) (1.573) (1.573) (1.573)
Loans 9.555%#* 9.555%#* 9.555%** 9.555%#*
(2.499) (2.499) (2.499) (2.499)
Deposits 1.607 1.607 1.607 1.607
(1.355) (1.355) (1.355) (1.355)
Growth -2.739%%* -2.739%% -2.739%%* -2.739%%
(1.080) (1.080) (1.080) (1.080)
Earnings -25.662%** -25.662%** -25.662%** -25.662%**
(7.285) (7.285) (7.285) (7.285)
Constant 2.743 4.232 3.383 2.185
(18.673) (18.729) (18.705) (18.709)
Observations 1,953 1,953 1,953 1,953
AdjR2 0.205 0.205 0.205 0.205
#Banks 547 547 547 547
FE Yes Yes Yes Yes
F Statistic 2736.80%** 2058.91%** 284.56%** 281.01%**

In this table, we document the moderating effects of government interventions on the association
between CVD and Z-Score. In all models, we regress Z-Score on CVD, CVD*X, all bank- and macro-con-
trols, while including the country-year and bank-fixed effects. CVD*X is our variable of interest, where
X represents Econ_Supp, Stringency, Gov_Resp, and Containment in models 1, 2, 3, and 4, respectively.
##% #% and * represent statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors
are reported in parentheses

Table 7, the pair-wise correlation between Econ_Support and Gov_Resp is 0.930,
whereas the correlation between Stringency and Containment is 0.999, both being
statistically significant at the 1% level.

The results from these regressions are reported in Table 5. In Model 1, bank risk
is regressed on the growth in total COVID cases and the interaction between growth
in total COVID cases and government performance in the economic support index.
The coefficient on CVD is -0.217, whereas the coefficient on CVD*Econ_Support
is 0.015, both being significant at the 1% level. This implies that the pandemic has
a significantly adverse impact on banking risk, however, increased economic sup-
port from the government significantly moderates this negative impact. Models 2
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and 3 report the results for Stringency and Gov_Resp, respectively. The coefficient
on CVD*Stringency in Model 2 is 0.019 with significance at the 1%, indicating that
governmental stringency strongly moderates the impact of the pandemic on banking
stability. The coefficient on the interaction term in Model 3 does not achieve statisti-
cal significance, Finally, in Model 4, we report the results for Containment. Surpris-
ingly, CVD appears to exhibit a positive association between bank risk and the pan-
demic and the coefficient on CVD*Containment is negative and highly significant,
indicating an adverse role of governmental containment policy on the effect of the
pandemic.

6 Conclusion

Driven by the novel coronavirus, the COVID-19 pandemic not only created a world-
wide health care catastrophe, but also gave rise to a severe crisis in the global econ-
omy. Being the major players in the world economy, banks became the worst suffer-
ers from the aftermath/consequences of the pandemic. Globally, banks went through
drastic decline in their loan growth, profitability, value, and stock market return.
This paper empirically studies the impact of the COVID-19 pandemic on the riski-
ness and return volatility of global banks.

Using a large sample of listed banks over a period from 2020:Q1 to 2021:Q1, we
observe reduced loan growth and asset quality, as well as lower earnings ratio of our
sample banks in the pandemic year. Our baseline regressions suggest that globally,
banks suffer from increased accounting- and market-based risks and thus reduced
baking stability during the pandemic year. This finding is consistent across alterna-
tive specifications of the variables, as well as across numerous sub-samples, such
as U.S. and non-U.S. banks, and banks from countries with high- and low-income
profiles.

Further analyses suggest that banks face significant reductions in ROA and capi-
tal ratio, whereas their SD of ROA significantly increases over the pandemic year.
Quantile regressions confirm our baseline finding for the first three quintiles and
suggest that banks belonging to lower risk profiles suffer more during the pandemic,
as compared with banks with preexisting high-risk levels. To address potential endo-
geneity issue stemming from country-wide unobservable that may influence the
selection of our sample banks, we conduct PSM test and find consistency of our pri-
mary results. Finally, we test for potential moderating effects of government inter-
vention on the negative impact of the pandemic on banks’ riskiness. We find that
country-wide economic support and stringency policies play significant moderating
roles in neutralizing the adverse impact of the pandemic. Providing new evidence
on the impact of the COVID-19 pandemic on global banking risk and stability, this
paper contributes to the current literature of bank riskiness during pandemics, offer-
ing directions and policy implications to researchers and practitioners for similar
future events.
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Appendix 1

Table 6 Variables definitions

Variables Definitions
Z-Score A bank measure of financial risk calculated as %; a larger value
indicates lower overall bank risk o
CVD Growth rate of the total COVID cases
Bank-level variables
Size The natural logarithm of gross total assets
Capital Book value of equity over gross total assets
Asset_Quality Non-performing loans/gross total assets
Loans Total loans/gross total assets
Deposits Total deposits/gross total assets
Growth Loan growth over quarters
Earnings Income before taxes, provisions recognized in income over gross total assets

Country-level variables
Healthcare
GDP
Econ_Support
Stringency
Containment

Gov_Resp

Natural logarithm of the total healthcare expenses per capita
GDP growth rate

Govt. performance in economic support index

Govt. performance in stringency index

Govt. performance in containment and health index

Govt. performance in overall govt. response index

This table presents the definitions of the main variables used in our analyses
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