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The Impact of COVID-19 Pandemic on Bank Lending Around the World 

 

by 
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Abstract   

 

We evaluate the influence of the pandemic on global bank lending and identify bank and country 

characteristics that amplify or weaken the effect of the disease outbreak on bank credit. Using a difference-

in-difference methodology and banks from 125 countries, we find that bank lending is weaker in countries 

more affected by the health crisis. This effect depends on bank financial condition, market structure, 

regulation and supervision of banking systems, financial intermediary and debt market development, 

strength of the institutional environment, ease of access of corporate firms to debt capital, and the response 

of the public health sector to the crisis.  
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1. Introduction 

Understanding how the coronavirus pandemic (COVID-19) changed the behavior of the 

corporations and financial institutions, and whether this change affects the real economy is an important 

research question for academics and policy makers alike. Whether banks worldwide strategically alter their 

lending behavior during the pandemic due to heightened uncertainty and risk is a particularly important 

concern for the policymakers. In this paper, we provide novel evidence on the lending decisions made by 

banks around the world when facing significant uncertainty as they are being hit by the pandemic.  

The coronavirus outbreak threw the global banking systems and financial markets into extreme 

gyrations. Countries around the world are struggling to strike a balance between protecting public health 

and preserving the level of economic activity. Central banks responded to the heightened concerns about 

solvency and liquidity of nonfinancial corporate firms with monetary policy stimulus in an effort to stabilize 

their economy in this ongoing crisis. Many countries have also introduced unprecedented programs of loan 

guarantees and other forms of credit support for their businesses (Bennedsen, Larsen, Schmutte, and Scur, 

2020). Loan guarantees, sometimes supplemented with government purchases of corporate bonds, have 

been a key policy instrument with which countries around the world have injected liquidity to affected 

businesses during the lockdowns (Alstadsaeter, Bjørkheim, Kopczuk, and Økland, 2020).3 Considering 

beneficial effects of well-functioning banking systems for economic growth (Levine and Zervos, 1998; 

Beck and Levine, 2004) through liquidity provision in general (e.g., Berger and Sedunov, 2017) and credit 

allocation in particular (e.g., Jayaratne and Strahan, 1996), this paper gauges the impact of COVID-19 

shock on bank lending around the world. We use the pandemic setting as a natural experiment to assess the 

causal impact of heightened healthcare risk on global supply of bank credit in a large cross-country setting.4 

                                                             
3 In response to COVID-19 crisis, the U.S. Congress implemented The Coronavirus Aid, Relief, and Economic Security (CARES) 

Act in March of 2020. This law allocates $350 billion to fund the Paycheck Protection Program (PPP), which is designed to support 

small businesses by extending forgivable loans. Similar schemes of government-guaranteed loans have been adopted in a number 
of other countries. For example, in Germany, federal government announced two guarantee programs: a €356 billion increase to 

the guarantee fund of the public financial institution Kreditanstat Kreditanstalt für Wiederaufbau (KfW) and €400 billion for  

guarantees to large firms through the Economic Stabilisation Fund (WSF, for Wirtschaftsstabilisieroungsfonds).  
4 Throughout the paper, we refer to the growth rate of total loans as our main empirical measure of bank lending activity (credit 
supply). The term “total loans” refers to the sum of commercial and industrial (C&I) loans, consumer loans, and real estate loans, 

all scaled by total assets. Akin to GDP growth rate being a widespread measure of economic activity, the loan growth rate has been 
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At least at the beginnings of the coronavirus contagion, the banking sector was not at the epicenter 

of the crisis. Instead, the COVID-19 shock triggered fragilities in the demand and supply of liquidity in 

more market-based financial systems (BIS speech, 2020).5 According to Li, Strahan, and Zhang (2020), 

banks were able to manage the drawdown in loan commitments by U.S. corporate customers during the 

initial weeks of the pandemic. The influx of funds from the Federal Reserve’s liquidity injection programs 

and from depositors, along with high pre-shock levels of bank capital allowed U.S. banks to accommodate 

the surge in the liquidity demand. This stands in contrast to the Global Financial Crisis when new loans to 

large U.S. borrowers fell significantly (Ivashina and Scharfstein, 2010). At the same time, recent survey 

evidence suggests that banks are tightening lending standards across the board in the United States and in 

the rest of the world, citing as reasons the more uncertain economic outlook, worsening of industry-specific 

problems, and reduced risk tolerance.6 In addition, most banks have chosen not to take advantage of the 

lending stimulus program, even though the banking stocks have underperformed their domestic markets 

and other non-bank financial firms during this health crisis (Demirgüç-Kunt, Pedraza, and Ruiz-Ortega, 

2020).7 Thus, how bank credit evolved during the coronavirus disease outbreak is still an open question. 

This study enhances our understanding of disease-induced economic crises by examining the 

impact of COVID-19 shock on bank lending for various countries at all levels of development and in all 

parts of the world. Using a broad cross-sectional data from 125 different countries, this paper addresses two 

main questions: What is the effect of the COVID-19 related global public health crisis on global bank 

lending patterns, and does it differ across countries? What roles do bank characteristics, bank market 

structure, regulatory, supervisory, and institutional quality, credit and bond market development, borrower 

heterogeneity, and health systems play in shaping the banks’ reaction to the pandemic? Although these 

                                                             
used as a reliable measure of banking activity (e.g., Chakraborty, Goldstein, and MacKinlay, 2020; Cortes, Demyanyk, Li, 

Loutskina, and Strahan, 2020).   
5 See panel remarks by Agustin Carstens, General Manager, Bank for International Settlements, at the Santander International 

Banking Conference 2020, 7 October: https://www.bis.org/speeches/sp201007.htm. 
6 See, for example, the July 2020 Senior Loan Officer Opinion Survey on Bank Lending Practices: 

https://www.federalreserve.gov/data/sloos/sloos-202007.htm. 
7 In the U.S., as of the end of September 2020, only about $2 billion worth of loans was issued through the $600 billion program: 

https://www.wsj.com/articles/banks-have-barely-touched-the-feds-main-street-lending-program-except-this-one-11602322201.  

https://www.bis.org/speeches/sp201007.htm
https://www.federalreserve.gov/data/sloos/sloos-202007.htm
https://www.wsj.com/articles/banks-have-barely-touched-the-feds-main-street-lending-program-except-this-one-11602322201
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questions are the focus of attention for communities and policymakers globally, to our knowledge, there is 

no broad cross-country evidence on the impact of COVID-19 shock on bank credit supply around the world.  

Financial theory highlights uncertainty and risk as prominent factors explaining the willingness of 

the investors and financial intermediaries to provide capital (e.g., Pástor and Veronesi, 2013). Based on the 

theory, we expect adverse effects on bank loan supply under disease-induced economic uncertainty.8 The 

COVID-19 shock provides a proper setting to analyze how a spike in aggregate credit risk affects bank 

lending patterns and whether the banks carry out their role as liquidity providers even if consumers and 

firms are under significant health-related duress. Our identification strategy is to exploit the staggered 

shocks of country disease incidences and fatalities around the globe, which generate plausibly exogenous 

variations in the aggregate risk. We take advantage of multiple contagion waves that affect different 

countries at different times. We rely on the cross-section of banks that are exposed to the COVID-19 shock 

at higher (above median) intensity and compare them to a set of control banks that were either not exposed 

to these shocks or banks that only experienced the shock at a lower (below median) intensity. Then, we 

conduct a before and after comparison of countries with below and above median infection rates. Using 

difference-in-difference (DiD) technique, we show that bank lending is weaker in countries that are more 

affected by the health crisis, as the quarterly loan growth increases less (or declines more) for the treated 

banks during the coronavirus outbreak. This negative treatment effect implies a smaller increase (or a larger 

decline) in loan growth when compared to the control group, suggesting that treated banks could have 

expanded lending more relative to control firms in the absence of the pandemic-induced health shock.  

Our analyses control for various bank and country attributes as well as time-invariant, unobservable 

characteristics that can shape bank lending behavior. To improve the identification in our tests, we combine 

DiD with entropy balanced matching technique of Hainmueller (2012). This identification method applies 

a reweighing scheme such that the distributional properties of the control variables for the treated and 

                                                             
8 Using economic policy uncertainty measures, several studies document that external financing (debt issuances, seasoned equity 

offerings, and initial public offerings) declines during periods of higher uncertainty (Francis, Hasan, and Zhu, 2014; Brogaard and 

Detzel, 2015; and Colak, Durnev, and Qian, 2017). Furthermore, the suppliers of capital are an important driver of the decline in 
external financing, as firms incur higher underwriting costs for their equity and debt issuances due to higher risk premium demanded 

by investors and creditors during such uncertain times (Gungoraydinoglu, Colak, and Öztekin, 2017; Öztekin, 2020). 
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control observations are very similar, which eliminates biases not only due to observable control variables 

but also due to any other latent variable that distorts the distributions of these control variables across the 

treated and control samples (Jacob, Michaely, and Müller, 2018; Chapman, Miller, and White, 2019). Thus, 

this approach can reduce endogeneity bias due to simultaneity or latent variable problems.  

The weakening in bank lending could result from a curtailment of loan supply or a decline in loan 

demand. The outbreak of COVID-19 forced some governments to lockdown their economies in an effort 

to curb the spread of the infectious disease, which unintentionally pushed many firms into a solvency and 

liquidity crisis (Bartik, Bertrand, Cullen, Glaeser, Luca, and Stanton, 2020; Humphries, Neilson, and 

Ulyessea, 2020). That is, COVID-19 outbreak suddenly and exogenously spiked the credit risk of borrowers 

from around the world. We show that due to this health crisis, affected banks became more hesitant to lend, 

resulting in a significantly negative shock to their loan growth. The decline in bank loan growth is 

observable even after we account for the demand conditions by employing a variety of controls for monetary 

and fiscal stimuli applied by a country during the outbreak. We also obtain qualitatively similar results 

using monthly data on total loans and its components (corporate and consumer loans) available for a subset 

of countries. Thus, the pandemic has led to a slow-down in the credit growth at the affected banks despite 

of the unprecedented stimulus and cash injection measures intended to avoid such credit supply disruptions.  

Figure 1 presents average quarterly loan growth over the sample period (2017Q3-2020Q3) for all 

countries combined as well as separately for the subsamples of United States and the rest of the world. The 

outbreak of the coronavirus disease in 2020Q1 constitutes the dip in bank loan growth across the world, 

suggesting that risk-aversion induced negative supply shock on bank credit dominates any potential rise in 

precautionary loan demand by non-financial firms and households.9 Figure 1 also shows that, probably with 

the help of adaptation of stabilization policies, the decline in bank credit growth rates has eased in 2020Q2, 

and recovered to its pre-crisis period in 2020Q3. Figure 2 presents average quarterly loan growth patterns 

                                                             
9 Empirical studies suggest that during the pandemic, there was a positive shock to bank loan demand (e.g., Li et al., 2020; 

Chodorow-Reich, Darmouni, Luck, and Plosser, 2020; and Greenwald, Krainer, and Paul, 2020). Yet, it is theoretically possible 

that loan demand decreases if firms meet their financing needs by adjusting their future expectations, through layoffs, or just 
shutting down business activities intermittently. In addition, the demand for loans may be heterogeneous across different types of 

borrowers (e.g., Falagiarda et al., 2020). We revisit these issues in Sections 6 and 7.  
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during normal times (2017Q3-2019Q4) and under the COVID-19 pandemic shock (2020Q1-2020Q3) for 

the overall sample and separately for the individual countries and shows that there is a wide heterogeneity 

in the direction, the magnitude, and the duration of the impact exerted by this health-related crisis. To assess 

the channels through which COVID-19 shock triggers a decline in bank loan growth, we focus on bank and 

country features that are more directly related to the supply of capital.10 As such, our analysis aims to 

capture supply-side factors affecting bank lending as opposed to demand-side effects.  

To better understand the drivers and heterogeneity of bank lending patterns, we investigate the 

factors that may attenuate or intensify the effects of COVID-19 pandemic shock on bank lending. We use 

interactions of COVID-19 indicators with various bank and country-level characteristics reflecting risk-

taking behavior of banks as well as their ability, willingness, and incentive to supply loans. We expect the 

adverse effects on bank lending to be stronger in settings where loan supply is more constrained due to the 

financial condition of the bank, bank market and regulatory characteristics, the development of the 

country’s financial system, and the strength of a country’s institutional environment, resulting in a more 

intense supply shock to bank lending. We also consider borrower heterogeneity to quantify the prevalence 

of firms that rely on debt as their main source of capital based on corporate financing patterns. In countries 

where there are more binding constraints on debt capital in general and bank capital in particular, we expect 

bank credit supply to weaken to a greater extent. To capture the variation in bank risk aversion due to 

exposure to COVID-19, we also condition the analysis to cross-sectional measures capturing the extent of 

the viral outbreak. We expect bank risk aversion and reluctance to extend loans to be more prevalent when 

the features of the health sector make firms and consumers more vulnerable to the disease-induced shock. 

Our cross-sectional analyses suggest that bank lending is particularly weaker at affected banks that 

are smaller in size and affected banks with lower return on assets. These banks are likely more constrained 

in their funding and are also more vulnerable to heightened credit risk. Thus, financial conditions of these 

                                                             
10 Considering that an important novelty of our paper is to examine the role of international differences in bank regulatory and 

institutional settings on the impact of the pandemic shock on bank credit, our analysis relies on highly aggregated quarterly-level 
data and may not sufficiently capture the frequently changing nature of the pandemic shock. Such an investigation would require 

a more granular bank-level investigation with higher frequency data, which is not available for international samples. 
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banks constrain their ability to supply liquidity during high-uncertainty periods. The investigation of the 

role of bank market structure suggests that higher presence of foreign and government banks in the affected 

country intensifies the disease-induced global weakening in bank credit supply. This indicates that local 

bank competition does not necessarily lead to improved credit supply during health crises like COVID-19, 

as foreign banks choose a “flight home” approach to reduce foreign exposure even if the health crisis is 

global in nature (Cetorelli and Goldberg 2011; Giannetti and Laeven 2012; De Haas and Van Horen, 2013). 

Consistent with positive effects of prudential and supervisory regulation on bank financial 

condition and thereby on bank loan supply, we show that the deterioration in bank lending is moderated in 

affected countries with more restrictions on non-traditional banking activities and financial conglomerates, 

higher capital stringency, and better public and private monitoring. Similarly, we document positive loan 

supply effects in affected countries with more robust private and public debt markets and stronger 

institutions, suggesting that financial intermediary and capital market development and better institutional 

quality alleviate constraints on the bank credit supply. We also show that in affected countries where 

corporate firms rely on fewer debt sources in their capital raising, the adverse effects of disease-induced 

shock on bank lending are more pronounced. On the other hand, in affected countries where corporate firms 

have a greater ability to raise debt, measured by higher usage of commercial paper, credit lines, and term 

loans, bank lending is stronger. We also find that in affected countries with better contact tracing and stricter 

containment and health measures, bank lending is more resilient.  

Our findings have policy implications. Prudential regulation and supervision policies may have 

beneficial effects on bank lending and potentially on economic growth, not only during economic 

expansions and financial crises as previous research shows (e.g., Barth, Caprio, and Levine, 2004, 2013; 

Čihák, Demirgüç-Kunt, Pería, and Mohseni-Cheraghlou, 2012; Öztekin, 2020), but also during  

unprecedented pandemic conditions that exert tremendous pressure on corporate liquidity and solvency. By 

demonstrating that the adverse effects of the pandemic on global bank lending growth is alleviated in 

affected countries with stricter regulatory and supervisory practices, we provide supportive evidence 

regarding the efficacy of government interventions in the banking sector. 
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2. Related Literature and Contributions 

Our paper relates to the rapidly emerging literature on the influences of the COVID-19 shock on 

the corporate sector and the real economy.11 The pandemic has caused a sudden increase in fear, anxiety, 

and uncertainty around the world. Higher disease incidences and disease severity led to a spike in risk 

aversion and uncertainty globally (Geert, Engstrom, and Xu, 2021).12 In this paper, we study the behavior 

of banks during aggregate risk episodes, such as the current coronavirus pandemic. By doing so, we 

contribute to the nascent literature on the effects of the COVID-19 shock on the banking sector (Acharya 

and Steffen, 2020; Li et al., 2020; Chodorow-Reich, et al., 2020; and Greenwald et al., 2020).   

Shocked by the rapid spread of the disease, many governments implemented lockdowns and 

quarantines (Alstadsaeter et al., 2020; Carletti et al., 2020), as a result of which economic activities 

worldwide shrunk substantially (Andersen, Lau, Hansen, Johannesen, and Sheridan, 2020; Baker, 

Farrokhnia, Meyer, Pagel, and Yannelis, 2020). Both anecdotal evidence and recent research suggest that 

during the pandemic, there was initially (first few weeks) a significantly positive shock to the demand for 

bank loans in the U.S. (e.g., Li et al., 2020; Chodorow-Reich, et al., 2020; and Greenwald et al., 2020). The 

spike in uncertainty and risk caused firms to exert caution by drawing down their bank credit lines and 

raising their cash levels (Acharya and Steffen, 2020). The inferences regarding the change in bank credit 

from these studies critically depend on the type of bank credit and borrower heterogeneity. Using loan-level 

supervisory data on a subset of commercial and industrial loans covering the two initial quarters of the 

pandemic in the U.S., Li et al. (2020), Chodorow-Reich et al. (2020), and Greenwald et al. (2020) document 

important heterogeneities across loan types and corporate borrowers, with differences becoming more stark 

                                                             
11 See, for example, Acharya and Steffen (2020) who assess the relation between COVID-19 induced credit risk and corporate cash 

holdings, Beck (2020) who focuses on finance and banking risks, Carletti, Oliviero, Pagano, Pelizzon, and Subrahmanyam (2020) 

who forecast the drop in profits and the equity shortfall due to COVID-19 lockdowns for a sample of Italian firms, Demirgüç-Kunt 

et al. (2020) who analyze bank stock prices around the world, Fernandes (2020) who estimates the impact of the pandemic on the 
GDP growth, Halling, Yu, and Zechner (2020) who demonstrate the patterns of public capital market access for a sample of U.S. 

firms, Li et al. (2020) who study banks as liquidity providers to nonfinancial businesses, and Ramelli and Wagner (2020) who 

document market reactions to COVID-19.  
12 The authors construct daily risk aversion and uncertainty measures, with long-run values of 3 and 1.88% respectively, and show 
that uncertainty almost doubled to over 4% and risk aversion skyrocketed, reaching a high of 26 on March 2020. High frequency 

risk aversion and uncertainty measures both reacted significantly to information regarding the volume of new cases of infection. 
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over time.13 Greenwald et al. (2020) find that the increase in the drawdown of existing corporate credit lines 

is confined to the top 10 percent of the firm size distribution. They show strong evidence of a credit crunch 

in the market for term loans and consumer and real estate credit despite the available liquidity and conclude 

that policy actions did not offset the pressure from credit line drawdowns on bank balance sheets. We add 

to this literature by reporting that during the three quarters following the quarantines and lockdowns, loan 

growth has slowed down at the affected banks from around the world. Our findings are broadly consistent 

with those of Acharya and Steffen (2020) and Li et al. (2020) who report that total loans were lower during 

the first crisis quarter for all U.S. banks.14 We complement their findings by showing that, on average, the 

loan growth shrank during the first three quarters of the pandemic for the affected banks, and not only in 

the U.S., but also in the rest of the world.15 

    By showing that total bank credit growth is lower, our results are consistent with the findings of 

Greenwald et al. (2020), in that the increase in loan supply from existing credit lines was not sufficient to 

drive up the growth in total credit supply at the affected banks during the first three quarters of the pandemic. 

This is true not only in the U.S., but also for the rest of the world. Importantly, the large international cross-

section of banks using the quarterly data allows us to better understand the impact of heterogeneity in bank 

regulatory and institutional settings on total loan supply, in addition to the effects of borrower and bank 

heterogeneities. For instance, we show that locally-owned affected banks are expanding their loan supply 

in the wake of the crisis and the deterioration in loan supply we observe in our main results is essentially 

driven by the foreign-owned affected banks. Our focus is on total bank credit supply and data limitations 

prevent us from analyzing each type of loans in detail. We thus document the quarterly changes in the 

growth of total bank credit supply without distinguishing among various loan categories. For a subset of 

                                                             
13 As another example, Acharya and Steffen (2020) show important heterogeneities in external corporate financing patterns using 

drawn credit lines, bond debt, term loans, equity issuances, and payouts across firms with different level of access to external credit 

as measured by issuer credit rating. 
14 Acharya and Steffen (2020) report a slight decrease in corporate term loans from 0.083 in Q42019 to 0.082 in Q12020. Li et al. 

(2020) shows that while U.S. banks accommodated corporate liquidity demand at the initial phase of the health crisis through draw-

downs of preexisting credit lines, total loans were slightly lower during the first crisis quarter (Q12020) (see page 19 of their paper).  
15 Our measure of loan growth captures the intensity of bank lending activity from a different angle. We capture the rate of change 
in loans as opposed to the level of loans. The negative treatment effects we document imply a smaller increase (or a larger decrease) 

in loan growth in countries that are highly affected by the pandemic, rather than a reduction in the absolute level of lending. 
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the countries, we also analyze the country-level monthly growth rates in total loans, consumer loans, and 

corporate loans and confirm that loan growth declined across the countries using all three measures. 

    Our findings are also aligned with those of Demirguc-Kunt et al. (2020) who show that bank stocks 

underperform relative to other publicly traded companies and non-financial institutions, consistent with 

higher sensitivity of banks to the disease-induced uncertainty. Our study also complements the findings by 

De Jonghe, Dewachter, Mulier, Ongena, and Schepens (2019) and De Jonghe, Dewachter, and Ongena, 

(2020) that banks strategically reallocate credit across sectors. We show that banks strategically reallocate 

credit across time as well. Specifically, bank credit growth evolves pro-cyclically, i.e., it is lower in bad 

states of the economy that are associated with sudden and exogenous increase in uncertainty and risk 

compared to the good states of the economy. An interesting avenue for future research would be to explore, 

within a given country and with micro data from a credit register (e.g. De Jonghe et al. (2019, 2020)), how 

banks strategically behave during the outbreak.    

3. Data, Sample Selection, and Variables 

The section describes our sample, our COVID-19 measures, various other variables utilized in our 

analysis, and the data sources we use to retrieve various bank and country characteristics. 

3.1. Global bank data 

We obtain quarterly bank balance sheet data for 125 different countries from Orbis Bank Focus. 

This dataset is very comprehensive and is widely used in cross-country bank studies (e.g., Molyneux, 

Raghezza, and Xie, 2019).16 Our main variable of interest is total loans defined as the sum of commercial 

and industrial loans, consumer loans, and real estate loans, all scaled by total assets. We measure bank 

lending activity using the quarterly logarithm growth rate of total loans.  

We restrict our sample to commercial banks, savings banks, cooperative banks, and bank holding 

companies with non-missing loan data during our sampling period, 2017Q3 to 2020Q3. We keep only the 

                                                             
16 We rely on either unconsolidated (U1 and U2 codes in Orbis) or consolidated but not with an unconsolidated subsidiary. 

Whenever a bank reports both consolidated and unconsolidated bank accounts, we drop the latter to avoid double counting. 
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countries that are represented with more than 3 banks in our sample. We also require each bank to have at 

least two observations in each of the pre- and post-COVID-19 period. This leaves us with about 130,000 

bank-quarter observations corresponding to 14,163 different banks from 125 different countries.        

3.2. COVID-19 Data and Indicators 

To separate pre- and post-COVID-19 periods, we utilize a time dummy called post-CVD that takes 

a value of 1 for the first three quarters of the year 2020 (2020Q1 through 2020Q3), and 0 for all the quarters 

preceding the coronavirus outbreak (2017Q3-2019Q4). We also retrieve various indicators capturing the 

degree to which a given country is exposed to the coronavirus and the healthcare consequences of this 

exposure on the population of that country from Our World in Data, COVID-19 Dataset. Our second main 

measure is CVD-contagion, defined as the number of infected people per million in the country. We also 

construct additional measures using the number of deaths (fatalities) and the number of cases and deaths.  

3.3. Country Characteristics  

We retrieve information on country’s banking environment from several sources, primarily the 

cross-country bank regulation literature and various cross-national institutions. Table 1 details all the 

country characteristics we use in this study and organizes them into subcategories. The macroeconomic 

data is from International Monetary Fund (IMF) and from the Quarterly National Accounts database of 

OECD Statistics. Country-level health sector variables are obtained from Our World in Data, COVID-19 

Dataset. A country’s bank regulation, supervision, and market structure measures are obtained from the 

database made available by Barth et al. (2013). The country-level financial depth variables are from Global 

Financial Development Database. Finally, we rely on the Compustat-Capital IQ to compute various 

measures on country-level financing patterns for corporate firms. 

3.4. Summary Statistics 

Table 1 shows the descriptive statistics of bank balance sheet variables, COVID-19 measures, 

macroeconomic controls, bank market structure measures, banking system strength, country financial depth 

and institutional strength, debt source variables, healthcare indicators, and loan demand determinants. Loan 

growth has an average of 0.01 and a standard deviation of 0.06. The mean (median) of CVD-contagion is 
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8,164 (7,194) with a standard deviation of 8,650, indicating that our sample covers a diverse set of countries 

with large variation in their exposure to the COVID-19 pandemic. We take advantage of this large variation 

in COVID-19 exposure to analyze the bank reaction to this healthcare shock across nations. 

Insert Table 1 about here 

4. Empirical Methodology 

 Our empirical set up exploits both time-series and cross-sectional variations in bank exposure to the 

pandemic. The former reflects the difference in bank strategic lending behavior during normal times and 

the current “black swan” event – the global pandemic. The latter reflects cross-country variation in the 

exposure to COVID-19. We evaluate both the average effect, as well as the heterogeneity across banks and 

countries. All banks in a country are exposed to the same public health crisis, however bank response to 

this common shock can vary for several reasons. First, banks can respond differently depending on the 

characteristics of their balance sheet, such as size, operating performance, bank market structure (local vs. 

foreign banks; government vs. private banks). Second, the strength of the banking and financial system and 

the degree of development of credit and bond markets could affect the availability of debt capital in general 

and bank supply of credit in particular. Finally, the strength of a healthcare sector (the availability of 

hospital beds, contact tracing, and containment measures) can affect the outlook of the economy and the 

solvency of the corporate sector and households in particular. It may also affect the confidence of bank loan 

officers in the healthcare system, which in turn can affect their willingness to issue new loans. 

4.1.  The baseline specification 

To assess how COVID-19 affects bank credit supply, we initially utilize a panel fixed effects 

regression approach, whereby the dependent variable is the percentage change in bank i’s loan supply 

during quarter t for country j. This variable captures the growth in bank lending over time, and as such, is 

a commonly used measure of bank willingness to supply loans (see e.g., Chakraborty et al, 2020; Cortes et 

al, 2020; Molyneux et al., 2019). Loan growth is a general indicator of overall banking activity analogous 

to the GDP growth rate as measure of overall economic activity. The COVID-19 shock is denoted by a 
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generic vector, CVDj,t, which varies over time and/or across countries. This includes the dummy variable, 

Post-CVDj,t, representing the period during which the country is exposed to COVID-19 (Q1 through Q3 of 

2020) and the cross-country heterogeneous impact measure, CVD-contagionj,t. The first estimate, Post-

CVDj,t takes the value of one for the three quarters of 2020 for all countries in the sample and thus represents 

a linear regression coefficient for the average change in lending rates across all countries from pre- to post-

COVID times. The second estimate, CVD-contagionj,t takes advantage of time- and country-based variation 

in the pandemic situation using continuous measures of disease severity and allows us to isolate differences 

coming from pre- and post-event outcome trends as well as the gap between countries that were more or 

less susceptible to the COVID-shock (treated or control). In essence, the estimations using CVD-contagionj,t 

can be interpreted as difference-in-difference (DiD) regressions with the caveat that all groups receive the 

treatment to some degree. However, countries receive the treatment to a varying extent. Thus, there is still 

a distinction between the treatment and the control, because while all countries in the model are exposed to 

the treatment, some firms (treated) are largely affected by the pandemic (higher or above median disease 

severity), while others (control) are affected to a smaller extent (lower or below median disease severity).  

As controls, we apply various bank characteristics (denoted by the generic vector 𝑩𝒊,𝒋,𝒕−𝟏), 

including bank’s equity, return on assets (ROA), size (as measured by log of total assets), and liquidity. 

Another set of controls (indicated by the generic vector 𝑴𝒊,𝒋,𝒕−𝟏) includes macroeconomic indicators such 

as country’s government bond rate (10- year bond return), quarterly GDP per capita and GDP growth 

(growth rate of real GDP). Formally, our empirical set up is:  

        𝐿𝑜𝑎𝑛𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑗,𝑡 = 𝛼 + 𝛽 (𝑪𝑽𝑫𝒋,𝒕) + 𝛿 (𝑩𝒊,𝒋,𝒕−𝟏) + 𝜇 (𝑴𝒊,𝒋,𝒕−𝟏) + 𝛾𝑗 + 𝜑𝑡 + 휀𝑖,𝑗,𝑡                     (1) 

To alleviate the possibility that 𝑪𝑽𝑫 may be endogenously determined by unaccounted country-

specific characteristics and prevent unobserved heterogeneity across countries from biasing the coefficient 

estimates, we also employ country fixed affects (𝛾𝑗) for all the banks headquartered in a given country j. 

We also control for time (quarter) fixed effects (𝜑𝑡) to capture how the global pandemic evolved over time 

and other unobserved trends. The macroeconomic conditions, along with bank and country fixed or random 



13 
 

effects that account for unobserved heterogeneity help us account for demand conditions. The standard 

errors in the regressions are clustered by country. The results are robust to alternative fixed effect 

specifications and clustering of standard errors.17  

4.2. An alternative differences-in-difference approach 

As a robustness exercise, we estimate a more traditional DiD model, where we directly compare 

the affected group of banks (those heavily impacted by the COVID-19 shock) with those that are either 

unaffected or less affected (the control group). Thus, our identification strategy relies on the cross-section 

of banks that are exposed to the COVID-19 shock at higher intensity and comparing them to a set of control 

banks that were either not exposed to these shocks or banks that only experienced the shock at a lower 

intensity. This approach also helps us control for omitted variable bias. For instance, regulatory changes 

such as Basel III may influence treated and control banks alike, regardless of the COVID-19 shock. As the 

changes may affect banks similarly, the DiD approach avoids this bias by differencing away common trends 

that influence both groups. Thus, we alter the specification in Eq. (1) to allow a before and after comparison 

of countries with below and above median infection rates. This is achieved by stratifying the country-

quarter observations in our sample using two dummies: a time dummy (Post-CVD) and a treatment dummy 

(Affected). Since the arrival of the COVID-19 shock was a surprise and the countries are not likely to 

voluntarily increase their COVID-19 cases just to force their banks to lend less, we argue that such a 

specification should further improve the quality of the causal inferences from our analyses. In effect, such 

a stratification leads to Eq. (2), which is a more traditional difference-in-difference specification: 

𝐿𝑜𝑎𝑛𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑗,𝑡 =  𝜔1 (𝑷𝒐𝒔𝒕 − 𝑪𝑽𝑫 ×  𝑨𝒇𝒇𝒆𝒄𝒕𝒆𝒅𝒊,𝒋)+ ℵ𝟏 𝑨𝒇𝒇𝒆𝒄𝒕𝒆𝒅𝒊,𝒋 + 𝜐1 𝑷𝒐𝒔𝒕 − 𝑪𝑽𝑫

+𝛿 (𝑩𝒊,𝒋,𝒕−𝟏) + 𝜇 (𝑴𝒊,𝒋,𝒕−𝟏) + 𝛾𝑗 + 𝜑
𝑡

+ 휀�̃�,𝑡 (2)
 

The explanatory variable of interest is 𝑷𝒐𝒔𝒕 − 𝑪𝑽𝑫 × 𝑨𝒇𝒇𝒆𝒄𝒕𝒆𝒅𝒊,𝒋 where 𝑷𝒐𝒔𝒕 − 𝑪𝑽𝑫 is a 

binary indicator that equals one for the first three quarters of 2020, and zero otherwise and 𝑨𝒇𝒇𝒆𝒄𝒕𝒆𝒅 is a 

                                                             
17 We include various combinations of bank, time, and country fixed effects (Appendix, Table A1, Panel A). We also run our 

specifications with different assumptions about the clustering of standard errors (e.g., at bank-quarter, bank-year, country-quarter, 
country-year levels) (Appendix, Table A1, Panel B). In unreported tests, the results are similarly robust to performing regressions 

that incorporate country-specific time trends that capture unobserved country-specific attributes that may linearly evolve over time.  
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binary indicator that equals one for countries with above median values of disease severity.18 For the causal 

interpretation of the models, the assignment of the treatment (whether a country has above median values 

of disease severity) must be independent of country-specific attributes. The success in handling the 

pandemic situation varied across countries due to institutional differences, differences in policy responses, 

guideline enforcements, and public attitudes, some of which may remain unaccounted in the empirical 

models. It can thus be argued that the degree to which a country is affected by the pandemic may be 

determined by various unaccounted country-specific characteristics, along with a country’s relation with 

other neighboring regions. For this reason, as before, we include country fixed effects (𝛾𝑗) that eliminates 

any unknown (latent) and uncontrolled country characteristic that may create spurious heterogeneous 

reaction to COVID-19 shock. We also control for time (quarter) fixed effects (𝜑𝑡) to capture how the global 

pandemic evolved over time and other unobserved trends. In addition, we demonstrate the empirical validity 

of our DiD models by providing evidence on the validity of the parallel trends and confirm that bank lending 

behavior between treated and control banks were similar before the onset of the pandemic. Evidence on the 

validity of parallel trend assumption is a common way to verify the prerequisite of the causal interpretation 

of DiD regression estimates. We also confirm that our inferences are robust to alternative estimations of 

Eq. (2) using multilevel mixed effects models that take into account the hierarchical nature of the data 

(banks nested within countries). Multilevel mixed effects models employ bank and country random effects 

to control for unobservable characteristics that can affect bank lending behavior.  

4.3. Entropy balancing  

A potential concern about the estimation in Eq. (2) is that the relation between COVID-19 shock 

and bank loan growth could be influenced by factors that are not adequately controlled for in our regression 

models. Omitted variables problem or functional form misspecifications may create endogeneity bias and 

                                                             
18 We use four measures of 𝑨𝒇𝒇𝒆𝒄𝒕𝒆𝒅. Affected cases (deaths) equals one for countries with above median values of COVID-19 

confirmed cases (deaths). Affected cases or deaths equals one for countries that either have above median values of COVID-19 

confirmed cases or above median values of COVID-19 confirmed deaths. Affected cases and deaths equals one for countries that 
have both above median values of COVID-19 confirmed cases and above median values of COVID-19 confirmed deaths. Disease 

cases and deaths are both normalized by the population of the country. Table A2 in the Appendix lists treated and control groups. 
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can result in spurious inferences (Roberts and Whited, 2012; Shipman et al., 2017). To overcome these 

identification challenges, we utilize the entropy balanced matching approach of Hainmueller (2012). 

According to this study, entropy balancing weighs each observation in the control sample such that the 

post-weighting distribution of each matching control variable (covariates) for the treatment and control 

samples are identically distributed. This is essentially a rebalancing (or reweighing) scheme of the control 

sample by applying new weights to each observation in that sample so that the distribution moments (mean, 

variance, skewness, etc.) of the covariates are equalized across treatment and weighted control observations.  

Several recent studies in accounting and finance (Chapman et al. 2019; Chahine, Colak, Hasan, and 

Mazboudi, 2020; McMullin and Schonberger 2020) have advocated for the use of this technique to address 

endogeneity concerns. We also utilize it to improve the identification quality in our analyses. Assume that 

a latent variable causes the distributions of the observable bank and country characteristics within the 

treated sample to be different than the distributions of these same characteristics in the control sample. This 

latent variable can potentially create spurious differences between loan growth of the treated sample and 

control sample, which to a researcher can seem like a treatment effect. However, Hainmueller (2012) argues 

that this spurious treatment effect created by a latent variable can be eliminated by applying a reweighing 

procedure that ensures that the distribution moments are identical across the treated and control sample 

before running the regressions in Eq. (2). Such a reweighing procedure would eliminate the endogeneity 

bias emanating from any latent variable distorting the distribution of covariates.  

By using Monte Carlo simulations and empirical applications, prior studies (Hainmueller 2012; 

McMullin and Schonberger 2020) have shown that entropy balancing is superior to other matching methods 

in reducing bias and dealing with non-linearity, including propensity score matching (PSM) and 

Mahalanobis distance-matching. According to Shipman et al. (2017), propensity score matching (PSM) 

procedure has some methodological flaws, which makes it an inferior matching technique to entropy 

balancing method. First, unlike PSM, which drops unmatched control observations, entropy balancing 

weights observations on a continuous scale, which enables the researcher to preserve the entire sample, 

thereby retaining information. Second, PSM tries to achieve the covariate balance by balancing the 
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estimated mean propensity score between two samples, but entropy balancing ensures that higher-order 

moments of control variables’ distributions between treated and control samples are also identical. Third, 

the entropy balancing method has the potential for eliminating biases not only due to observable control 

variables but also due to any other latent variable that distorts the distributions of these control variables 

across the treated and control samples. Fourth, entropy balancing has lower dependence on first-stage model 

results than PSM does, and it removes the vast majority of researcher discretion that complicates the use of 

nearest-neighbour matching techniques (Hainmueller, 2012; Wilde, 2017; Chapman et al., 2019). When 

implementing PSM, researchers can decide to match with or without replacement, choose between 

propensity score-matching models, perform one-to-one versus one-to-many matching, select a caliper 

distance, and/or assess match quality. Shipman et al. (2017) shows that these choices significantly influence 

sample composition and can reduce the reliability of the final PSM output.  

4.4. Cross-sectional heterogeneity and disentangling supply and demand effects   

In some of our analyses, we evaluate the heterogeneity across bank and country characteristics 

(Sections 5.2-5.7). We follow Öztekin (2020) and condition our analyses to bank and country features 

closely related to the supply-side forces in order to highlight the changes in the supply of bank loans. In 

additional analyses (Section 6), we further attempt to disentangle whether the changes in bank credit in an 

economy are driven by the shocks to the demand-side (demand for borrowing) or the supply-side (supply 

of bank loans). In those analyses, we follow Li et al. (2020) and create direct proxies for demand-side 

effects that vary with the COVID-19 exposure of a country. Such proxies should capture the component of 

the loan growth that is driven by demand effects and thus, the remaining effect is the supply-side effect.     

We essentially employ conditioning variables that are expected to determine or to closely vary with 

the loan supply or the loan demand and estimate the following regression specification: 

𝐿𝑜𝑎𝑛𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑗,𝑡 =  𝛼 + 𝛽 (𝑪𝑽𝑫𝒋,𝒕) + ∅ (𝑪𝑽𝒋,𝒕 × 𝑪𝑽𝑫𝒋,𝒕)

+𝜆 (𝑪𝑽𝒋,𝒕−𝟏) + 𝛿 (𝑩𝒊,𝒋,𝒕−𝟏) + 𝜇 (𝑴𝒊,𝒋,𝒕−𝟏) + 𝛾𝑗 + 𝜑
𝑡

+ 휀𝑖,𝑗,𝑡 (3)
 

𝑪𝑽𝒋,𝒕 = {𝑩𝒂𝒏𝒌𝒊, 𝑪𝒐𝒖𝒏𝒕𝒓𝒚𝒋, 𝑳𝒐𝒂𝒏 𝑫𝒆𝒎𝒂𝒏𝒅}; 𝑩𝒂𝒏𝒌𝒊 reflects the financial condition of the bank 

(bank size, return on assets) or bank market structure (foreign, domestic). 𝑪𝒐𝒖𝒏𝒕𝒓𝒚𝒋  is a vector of country-
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level variables closely related to the supply-side effects, reflecting various aspects of the banking and the 

financial system or supply-constraints on corporate firms.19 𝑳𝒐𝒂𝒏 𝒅𝒆𝒎𝒂𝒏𝒅𝒋 includes three sets of 

variables that directly capture the demand for loans from local businesses: i) contagion-related statics (e.g., 

death); ii) policies and interventions aimed at slowing down the spread of the virus (e.g., lockdowns), with 

important negative repercussions to businesses and households (i.e., direct effects on the demand-side of 

the economy); and iii) measures of fiscal and monetary stimuli implemented by the government or central 

bank of the country.20,21 Country-fixed effects (𝛾𝑗) capture the cross-sectional effects of the conditioning 

variables (𝑪𝑽𝒋,𝒕), so we focus on 𝑪𝑽𝒋,𝒕 × 𝑪𝑽𝑫𝒋,𝒕 (coefficients 𝝓𝒋). Time (quarter) fixed effects (𝜑𝑡) control 

for any unobservable time-varying factors that affect all banks at the same points in time.  

5. Empirical Results 

We report our results in various subsections depending on the main topic they are related to.  

5.1. Bank credit supply in the wake of COVID-19 shock 

Did bank credit supply react to health scare related to COVID-19 pandemic and if so how? We 

begin by testing whether the affected banks from around the world became more risk averse and reduced 

their loan growth after the pandemic started. First, we present the results from running the baseline model 

in Eq. (1). Then, we present results with difference-in-difference specification of Eq. (2). Finally, we present 

the difference-in-difference results after applying entropy balancing that further enhances the identification 

from our main regressions. Our dependent variable is the quarterly logarithmic growth rate of total loans. 

To facilitate the economic interpretation of the regression coefficients of our main variables of interest, we 

implement a log-transformation to CVD-contagion. Accordingly, the coefficient on Post-CVD indicates 

100×βpost-CVD percent change in loan growth during the pandemic event, while the coefficient of CVD-

                                                             
19 These variables are bank regulatory variables, financial depth measures, institutional quality variables, debt source variables, and 

health sector measures. They are listed and defined in Table 1, Panels D-H, along with their descriptive statistics. 
20 These variables are: disease fatalities, fiscal stimulus, monetary stimulus, school closing, workplace closing, cancel public events, 

restrictions on public gathering, close public transportation, stay home orders, restrictions on internal movement, and international 

travel controls. They are defined in Table 1, Panel I, which also provides some descriptive statistics. 
21 Li et al., (2020) use a similar set-up to control for the change in the demand for bank loans within U.S., however they only use 
one variable (disease fatalities) to capture the demand-side effects on bank lending (see their Table 2). The richness of our cross-

country dataset allows us to take a more comprehensive approach by taking into account various dimensions of the loan demand.             
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contagion reflects βCVD-contagion percent change in loan growth for one percent change in the number of 

disease cases per million, i.e. the elasticity of loan supply to disease severity.     

5.1.1. Baseline results: The average effect of the COVID-19 shock on bank lending 

Our main hypothesis is that COVID-19 healthcare shock and the economic uncertainty it creates 

reduces bank loan growth and consequently weakens bank lending throughout the globe. Table 2 presents 

the results of estimating Eq. (1) for three sub-samples: all countries, U.S., and the rest of the world. The 

evidence is consistent with our prediction regarding the impact of COVID-19 on aggregate risk and the 

resulting risk-taking behavior of banks. In column (1), Post-CVD indicates that the typical bank in our 

worldwide sample reduces its loan growth by about 1.04 percent, on average, in the three quarters that saw 

a major COVID-19 outbreak globally (Q1 through Q3 of 2020) relative to normal times. This is an 

economically meaningful impact, considering that the sample average of quarterly loan growth is 1.26 

percent. This is clear evidence on the negative effect of the ongoing public health crisis on bank credit 

supply. Furthermore, this negative supply effect is considerably smaller in the U.S., the country with most 

bank-level observations in our sample. Loan growth is -0.69 percent (compared to a sample mean of 1.37 

percent) for the typical U.S. bank (column (3)), but it is eight times as large, -5.50 percent (column (5)), for 

the typical non-U.S. bank (compared to a sample mean of 0.97 percent). This suggests that COVID-19 

shock was felt more severely by banks located outside of the U.S. In untabulated tests, we find that in 27 

countries, loan growth for the average bank is significantly positive during the pandemic when compared 

to normal times.22 This suggests that banks in different countries reacted differently to the COVID-19 

shock. This result implies that there is a wide heterogeneity, across banks and across countries, in the 

direction and the magnitude of the impact exerted by this health-related crisis. In the subsequent sections, 

we further explore this heterogeneity to better understand the main drivers of the relation between bank 

loans and the COVID-19 shock.  

                                                             
22 These countries are Argentina, Bahamas, Switzerland, China, Cayman Islands, Czech Republic, Egypt, Finland, France, Ghana, 
Greece, Italy, South Korea, Sri Lanka, Latvia, Morocco, Moldova, Malawi, Portugal, Saudi Arabia, Serbia, Sweden, Turkey, 

Taiwan, Uruguay, Venezuela, and Zimbabwe.  
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Columns (2), (4), and (6) of the table show whether the intensity with which the COVID-19 hits a 

country matters for bank loan growth. While the post-crisis dummy, Post-CVD, does not show any variation 

across banks and countries (i.e., it is turned on for all banks globally during the three quarters characterized 

by a rapid COVID-19 spread), CVD-contagion changes from country to country and captures the intensity 

of the damage felt by the country’s population (as measured by per-capita cases). Column (2) results 

confirm that bank loan supply is adversely affected by the COVID-19 shock. The estimated coefficient of 

CVD-contagion is negative and statistically significant, -0.0010: a 1 percent increase in disease incidences23 

results in loan growth to decline by 0.001 percent. At the bottom of the column, we report the standardized 

coefficient of CVD-contagion. Our regression estimates that a one-standard deviation (SD) increase in 

disease cases is associated with a decrease in bank loan growth of 0.03 SD. This indicates a decline in loan 

growth by 0.20 percent which corresponds to 16 percent decline compared to the sample average.24     

Second, both affected banks in the rest of the world and in the U.S. reduce their loan growth non-

trivially (by -0.0011 in the U.S. and -0.0064 in the rest of the world) for every additional 1 percent increase 

in disease incidences. The standardized loan growth values per million of cases for the U.S. and the rest of 

the world are -0.0419 and -0.1085 per quarter, respectively. This suggests that a one-standard deviation 

increase in disease cases leads to a decrease in bank loan growth by 0.21 percent (15 percent reduction 

relative to its sample average) in the United States and 0.87 percent (90 percent decline compared to its 

sample average) in the rest of the world.25 Since CVD-contagion is already normalized by the population 

size (cases per million citizens), it is not the country’s population size that drives these results.  

Insert Table 2 about here 

These results are consistent with the findings of Li et al., (2020), who report that while in the first 

few weeks in March and April of 2020, corporate firms were able to tap into their pre-approved lines of 

credit, total corporate loans during that short period fell slightly (see their Table 4). We find that the banks 

                                                             
23 This corresponds on average to 82 patients per million since the average number of cases per million is 8,163.  
24 8,650 more patients per million (one standard deviation) translate into a decrease in bank loans by 0.0327*0.06=0.002=0.20%. 
25 In the United States, 8,650 additional patients per million results in a decrease in bank loans by 0.0419*0.05=0.21% while in the 
rest of the world, 8,650 additional patients per million translate into a reduction in bank credit by 0.1085*0.08=0.87%, where 0.05 

and 0.08 are the standard deviations of loan growth rates in the U.S and in the rest of the world, respectively. 
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in the U.S. and in the rest of the world reduced their aggregate (sum of corporate, consumer, and real estate 

loans) loan growth during the outbreak (i.e., first three quarters of 2020). As such, this new result has novel 

contribution to the literature as it shows that banks behaved conservatively and in a more risk averse fashion 

with their loan supply during the first three quarters of the outbreak.   

5.1.2. The baseline results with an alternative difference-in-difference specification   

Next, we provide corroborating evidence from the difference-in-difference specification in Eq. (2). 

The DiD methodology requires that treated and untreated banks be otherwise similar and that the outcome 

variable shows similar pre-shock trends (Angrist and Pischke, 2009). The parallel trends assumption may 

not hold if there are diverging latent trends between treatment and controls. Following common practice, 

we initially explore the validity of our difference-in-difference estimator by providing evidence that the 

untreated banks had parallel trends to the treated banks in the absence of the treatment.  

First, we provide information on the categorization of our treated and control groups in Appendix 

Table A2. Then, we report the averages of loan growth for the treated and control groups in Appendix Table 

A3. These results show that the groups’ trends are statistically indistinguishable in the quarters before the 

treatment. Moreover, the mean differences are also economically very small. Second, following Poczter 

(2016), we conduct a placebo shock test and report the results in Appendix Table A4. We shift the actual 

pandemic shock back in time and remove the actual treatment period from the regression sample to avoid 

the contamination of the placebo shock test. We remove the real shock period observations (2020Q1-

2020Q3) and apply the placebo shock one year (4 quarters) before the actual shock. We then regress the 

quarterly growth in bank lending on placebo shock, a binary indicator that equals one during the placebo 

shock (2019Q1-2019Q4) and zero otherwise, while controlling for various bank-level and macroeconomic 

factors, quarter and country fixed effects. The coefficient of post-placebo shock dummy is significantly 

positive in the overall sample and in the U.S. and is statistically insignificant in the rest of the world. This 

suggests that loan growth following the placebo shock is actually positive and it switches to negative only 

after the actual pandemic shock hits in early 2020. Similar results are obtained with alternative timings of 



21 
 

the placebo shocks.26 Thus, the treatment and control groups appear to satisfy the parallel trends assumption 

for loan growth to be used in estimating Eq. (2) regardless of how the treatment and control groups are 

defined (cases, deaths, cases or deaths, cases and deaths). Finally, Appendix Figure A1 provides a visual 

representation of the evolution of loan growth for the treated and control groups four quarters prior to the 

treatment and the three quarters during the treatment. The graph similarly shows that the two groups follow 

parallel trends prior to the pandemic. Loan growth of treated banks then drop sharply following the outbreak 

of the pandemic. These analyses confirm that control banks are similar to treatment banks in terms of their 

bank credit provision prior to the health shock. This internal validation enables us to interpret the difference-

in-difference estimator as an estimate of the causal effect of the pandemic treatment. 

We report the difference-in-difference results of estimating Eq. (2) in Table 3. Post-CVD indicates 

the three quarters (2020Q1 through 2020Q3) during which countries worldwide experience a sudden virus 

outbreak. The treated dummy, Affected, denotes the countries with above median COVID-19 severity.  

Insert Table 3 about here   

The results are presented separately for the full sample (Panel A), for the U.S. sample (Panel B), 

and for the rest of the world (Panel C). In all three panels, using all four versions of the affected dummy 

(using cases, deaths, cases or deaths, and cases and deaths), and regardless of whether we employ panel 

fixed effects or multilevel mixed effects models, we obtain consistent results: banks in countries which 

suffered most severely from the pandemic experience greater deterioration in their bank credit supply. The 

average difference in the change in bank lending between countries with above median disease severity and 

countries with below median disease severity is up to 2.18 percent in the overall sample, 0.68 percent in 

the U.S. sample, and 6.76 percent in the rest of the world.27 For instance, according to the coefficient 

estimates reported in columns (5) and (6) of Panel C, non-U.S. countries that experience above median 

number of cases or deaths per quarter had a relatively higher drop (ranging from -3.75 percent to -6.76 

                                                             
26 Our results hold when we assume that the placebo shock hit in 2018Q4 or 2019Q2. Thus, defining the placebo shock indicator 

as one during 2018Q4-2019Q2 and zero otherwise or one during 2019Q2-2019Q4 and zero otherwise do not alter our conclusions. 
27 Note that the set of control groups in each subsample is the same (as listed in Table A2 of the Appendix), allowing us to make 

meaningful comparisons across the three subsamples. 
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percent) in bank loan growth compared to less affected non-U.S. countries. These results suggest that the 

total number of COVID-19 related cases or deaths in a country is closely linked to the quarterly change in 

bank loan growth in that country. Thus, bank lending (loan growth) has fared worse in countries that 

experienced high disease severity than it did in countries that were less affected by the disease outbreak.    

5.1.3. The baseline results with difference-in-difference augmented with entropy balancing  

We now present further robustness results with improved identification from the difference-in-

difference (DiD) specification in Eq. (2) augmented with entropy balancing. Table 4, Panel A shows the 

covariate balance after applying entropy balancing whereby the first three moments are equalized between 

the treated (Affected=1) and control samples (Affected=0). As before, Affected dummy is defined using the 

COVID-19 cases, deaths, cases or deaths, and cases and death in a country. As indicated by the last three 

columns, the covariate balance for all control variables is achieved after the procedure and the two samples 

are identically distributed with regards to each and every control variable. This distributional equality 

between the two samples assures that any remaining differences in the outcome variable (loan growth) 

between the samples is driven by our main independent variables Post-CVD × Affected.  

Panel B shows the regression results after covariate balance is reached through reweighing scheme 

of our entropy balancing procedure. The negative treatment effect of COVID-19 outbreak on bank credit 

supply is still significant at conventional levels in all specifications. These results suggest that it is the 

outbreak of COVID-19 crisis that triggered the decline in bank loan growth and not a latent variable that 

was distorting the distributions of the control variables. The average difference in the change in bank 

lending (as measured by loan growth) between the treated and control banks is up to -4.28 percent in the 

overall sample, -0.84 percent in the U.S. sample, and -8.82 percent in the rest of the world, indicating that 

banks in countries with higher disease severity experienced a greater decline (or a smaller increase) in total 

bank lending relative to the banks in countries with less disease severity. We conclude that the causal effect 

of the COVID-19 shock is to weaken bank credit supply as suggested by our results in Tables 2 and 3.   

Insert Table 4 about here 
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5.2. Bank financial condition, bank market structure, and bank reaction to COVID-19 

In this subsection, we investigate how bank heterogeneity affects COVID-19 effects on loan 

growth. A bank’s size, operating performance, and its type could be important determinants of bank credit 

supply in the wake of COVID-19 crisis, and thus these bank characteristics could provide some insights 

into the supply side effects (banks’ choices) around this crisis. We expect the negative impact in credit 

supply to be more pronounced for small and less profitable banks, given that, the cost of capital is higher 

for such banks (Kashyap et al., 2010; Baker and Wurgler, 2015; and Gandhi and Lustig, 2015). To test this 

conjecture, we utilize two indicators of bank heterogeneity. Size is measured as the logarithm of bank’s 

assets. Bank company’s performance is measured by return-on-assets (ROA=net income over total assets). 

Table 1, Panel B provides summary statistics for these two variables. 

Do banks located in countries whose banking system is dominated by foreign or government banks 

behave differently during a health crisis? To analyze this important question, we rely on measures of 

pervasiveness of foreign and government banks (Barth et al., 2013). Foreign banks and government banks 

quantify the extent to which the banking system’s assets are owned by foreigners or by the local 

government, respectively. In countries with low values of these two variables, banks are dominated by 

domestic owners who are not affiliated with a government institution. Thus, a country that scores low on 

these measures has a vibrant and local banking market (i.e., less internationalized but also less dominated 

by government banks). Table 1, Panel C provides more information on these two variables. 

Insert Table 5 about here 

We estimate Eq. (3) using bank and market structure characteristics as our conditioning variables 

and report the results in Table 5. Some interesting results emerge from the table. First, the COVID-19 

variables remain negative and their interaction terms with bank size and performance are significantly 

positive, suggesting that large and more profitable banks reduce their loan growth to a lesser extent, 

consistent with heterogeneous behavior by banks depending on their characteristics. The economic effects 

conditional on bank profitability are quite small (0.01 SD), but the impact conditional on bank size is large 

(0.53-0.54 SD). Thus, banks react differently to this health crisis depending on their financial condition. 
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This indicates that the results are at least partially driven by bank decisions, which in turn depend on bank 

own characteristics and/or policy choices.    

We also observe that when controlling for the lending behavior of foreign banks, the locally owned 

banks are actually increasing their loan growth. While the coefficient of the interaction term is significantly 

negative (at 1% significance level), the coefficient of Post-CVD is positive. This implies that the locally-

owned banks are expanding their loan supply in the wake of the crisis and the deterioration in loan supply 

we observe in Tables 2-4 is essentially driven by foreign-owned banks. Qualitatively similar results are 

obtained with CVD-contagion. These findings suggest that foreign banks behave in a more risk-averse 

manner relative to the local banks during the COVID-19 crisis. This result is consistent with the findings 

by Giannetti and Leaven (2012) who document “a flight home effect” by foreign banks during financial 

crises. We show that this home bias is in effect during this COVID-19 health crisis, as well. The countries 

that have large presence of foreign banks experience a larger contraction in their loan growth perhaps 

because when facing large global uncertainty, foreign banks favor credit allocation to the borrowers from 

their home country (see Giannetti and Leuven, 2012).      

In addition, we document that both the individual COVID-19 variables as well as their interactions 

with government banks are significantly negative, suggesting that both government and private banks across 

the globe had similar reaction to this health crisis, but that the adverse effect was stronger among the 

government-owned banks. This result indicates that government ownership is associated with inferior 

banking-sector outcomes, as measured by the provision of bank credit. Our finding is consistent with the 

adverse impact of government ownership on the level of nonperforming loans, bank development, 

efficiency, and stability previously documented by Barth et al. (2004). 

Finally, the economic importance of foreign banks in diminishing the positive impact of the 

pandemic on loan growth is larger than that of government banks in reinforcing the negative influence of 

the disease-induced health shock on bank lending (0.13-0.15 SD vs. 0.03-0.07 SD).  
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5.3. The role of banking regulation and supervision 

Next, we analyze how the country-level bank regulatory variables affect the relationship between 

bank credit and COVID-19 shock. Again, we use Eq. (3) and conduct the analyses by adding interaction 

terms to identify potential intensifying or moderating factors. In particular, we focus on a country’s banking 

regulatory strength that pertains to banks’ activity restrictions, financial conglomerate restrictiveness, 

capital stringency, public monitoring, and private monitoring. Barth et al. (2013) consider these variables 

as important indicators of a well-functioning banking sector in a country. The detailed descriptions of bank 

regulatory variables and their summary statistics are provided in Table 1, Panel D. 

There are important reasons to expect a moderating impact of stronger banking regulation and 

supervision on bank lending. First, the restrictions on bank activities and banking-commerce links may 

promote loan growth by channeling bank resources to traditional banking activities, with a focus on 

liquidity creation and credit allocation, as opposed to untraditional banking activities such as securities 

underwriting, insurance underwriting, and real investment. These restrictions may also lower the franchise 

value of banks and thereby alleviate incentives for more prudent behavior. Second, the restrictions on large 

financial conglomerates may increase bank competition and efficiency, with similarly positive effects on 

bank lending. Third, since capital serves as a buffer against losses and failure, more stringent capital 

regulation aims at promoting more financial stability, efficiency, and thereby lending. However, higher 

capital requirements may also increase bank cost of capital and impede lending. Finally, better supervision 

and monitoring can improve bank performance and stability, with beneficial effects on bank lending.  

Insert Table 6 about here 

The results are shown in Table 6. Clear conclusions emerge from these analyses: banks located in 

countries that a have tighter and better regulatory system seem to experience the COVID-19 shock in a less 

severe manner. The interaction terms for all five regulatory indicators are significantly positive, indicating 

smaller deterioration in bank lending in the affected countries. This finding is important as it also suggests 

the existence of a (partial) remedy for a country’s financial system from future such crises emanating from 

virus contagion and other health scares. The countries that introduce more activity restrictions and anti-
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monopolistic regulations, as well as better public and private monitoring to their banking sector may be 

able to reduce the impact from any future healthcare-driven financial crises. The positive economic effects 

are largest with private monitoring and capital stringency (0.53-0.91 SD and 0.67-0.69 SD) and smallest 

with public monitoring (0.16-0.28 SD). Activity restrictions and financial conglomerate restrictiveness have 

moderate economic effects (0.24-0.43 SD and 012-0.58 SD). 

5.4. The role of a country’s financial depth 

In this subsection, we investigate whether financial depth and versatility of a country’s banking 

system helps weathering off the negative impact of COVID-19 pandemic on bank credit supply. We 

consider five indicators of a country’s financial intermediary development: deposit money bank assets, non-

bank financial institution assets, liquid liabilities, bank deposits, and financial system deposits. The 

existence of a well-developed credit and bond market can similarly amplify or ameliorate the impact of the 

COVID-19 shock on bank lending. We use the following five measures: private credit, private debt 

securities, public debt securities, international private debt securities, and international total debt 

securities. Table 1, Panel E provides the definition and summary statistics of the financial depth variables. 

Insert Tables 7 and 8 about here 

We estimate Eq. (3) using measures of financial intermediary development as our conditioning 

variables and report the results in Table 7. The interaction terms for all five indicators load up significantly 

positive while COVID-19 measures stay significantly negative. These results consistently suggest that 

banks located in countries with more developed banking system and financial system do not experience the 

COVID-19 shock as severely as the other countries. Banks from countries with less developed banking and 

financial systems curb their loan supply significantly more. In terms of economic magnitudes, bank and 

financial system deposits have the greatest impact (0.62-1.18 SD) on loan growth. Non-bank financial 

institution assets (0.47-0.71 SD) and liquid liabilities (0.55-0.60 SD) have also economically meaningful 

effects on loan growth. Deposit money bank assets have relatively smaller economic effect (0.06-0.10 SD).  
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Table 8 presents the results on credit and bond market development. In all columns, Post-CVD and 

CVD-contagion stay negative and statistically significant at conventional levels. The interaction terms with 

bond and credit market characteristics are all significantly positive. Thus, when a country has a vibrant 

private credit and bond markets, it experiences smaller COVID-19 related deterioration in its total bank 

loan supply. Such developed credit and bond markets induce lower debt capital constraints on the 

borrowers. Economically speaking, private and public debt securities have the largest impact (0.08-0.13 SD 

and 0.06-0.16 SD), followed by private credit, international private debt securities, and international total 

debt securities (0.05-0.10 SD; 0.06-0.08 SD; and 0.04-0.05 SD).  

Collectively, results suggest that banks are relatively less risk averse when faced with a risk shock 

in countries with more developed financial systems and debt markets that allow better access to debt capital.  

5.5. Country institutional strength and bank loan growth 

We analyze the role of a country’s institutional strength as reflected by its legal origin, disclosure 

and liability standards, and investor rights in cushioning the severe contraction in bank credit due to 

COVID-19. Better institutional quality is shown to increase access to debt capital and lower borrowing 

costs (e.g., Qian and Strahan, 2007; Qi, Roth, and Wald, 2010). Strong institutions and the presence of 

institutional investors may increase bank willingness to lend and alleviate the negative impact of the health 

crisis on bank loan supply.28 We consider several measures proposed by LaPorta, Lopez‐de‐Silanes, 

Shleifer, and Vishny (1998) and LaPorta, Lopez‐de‐Silanes, and Shleifer (2006), such as common law, 

disclosure standards, liability standards, anti-director rights, and investor protection. These variables are 

defined in Panel F of Table 1. We interact these variables with our COVID variables (CVDi,t) and estimate 

the regression in Eq. (3).  

Insert Tables 9 about here 

Table 9 presents the results. While the Post-CVD and CVD-contagion remain significantly 

negative, all the interaction terms with the aforementioned measures of a country’s institutional strength 

                                                             
28 Institutional investor presence alleviates agency costs and the need for heavy bank monitoring, as firms that are closely monitored 

by institutions are less risky (e.g., Bhojraj and Sengupta, 2003; Dyck, Lins, Roth, and Wagner, 2019). 
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are statistically significantly positive. For example, results in columns (1)-(2) indicate that common law 

origin is associated with less negative reaction to COVID-19 by the banks, and the results in columns (3)-

(4) show that better disclosure standards tend to offset majority but not all of the impact due to COVID-19. 

Qualitatively similar results are obtained with the remaining measures. The economic impact is large and 

comparable with disclosure standards (0.36-0.62 SD), liability standards (0.40-0.46 SD), anti-director rights 

(0.34-0.49 SD), and investor protection (0.32-0.43 SD), and relatively smaller with common law indicator 

(0.18-0.31 SD). Thus, strong institutions alleviate the adverse effects of the pandemic shock on bank credit.           

5.6. Do corporate financing patterns within a country matter?    

Next, we consider borrower heterogeneity by evaluating the role of corporate firms’ financing 

patterns in a country for the impact of COVID-19 shock on bank lending. Our first measure reflects the 

diversity of financing sources available to the borrowers within a country: HHI debt source is the Herfindahl 

index of the various debt sources utilized by each borrower and higher values of this index indicate the 

corporate sector’s tendency to borrow through fewer types of borrowing vehicles (commercial paper, drawn 

credit, term loan, etc.). The remaining measures reflect the share of commercial paper, drawn credit, and 

term loans in a country’s total corporate debt. The values are averaged within each country across all 

corporate borrowers who report a borrowing activity within a given quarter. More information on corporate 

financing pattern variables is provided in Table 1, Panel G. We expect that countries where corporate firms 

are less constrained in terms of their access to debt capital (and particularly bank capital) are less affected 

by the health crisis induced deterioration in bank lending. 

Insert Table 10 about here 

Table 10 reports the results of Eq. (3) using corporate financing pattern interactions and yields 

important insights. In column (1) the interaction term between the HHI debt source and Post-CVD is 

negative and large in magnitude: -0.1424 (corresponding to 0.28 SD). Furthermore, Post-CVD has a 

positive and statistically significant coefficient of +0.0361 (0.21 SD). This suggests that a 

disproportionately large portion of the tightening in bank loan supply in the post-COVID-19 period is 

concentrated in affected countries with higher values of HHI debt source. Put differently, if affected 
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countries had diversified debt sources, their loan supply would have improved as implied by the sign of 

Post-CVD. This finding is important as it highlights a major disadvantage during the coronavirus outbreak 

for the countries whose borrowers homogenously rely on fewer debt sources. In columns (3)-(8), COVID-

19 measures are significantly negative and the interaction terms are generally significantly positive for 

commercial paper (0.17-0.23 SD), drawn credit (0.01-0.03 SD), and term loan (0.04-0.05 SD). This is 

consistent with our conjecture that the ability of corporate firms to tap to various debt sources and 

particularly bank credit is an important factor for the relative impact of the pandemic shock on bank loan 

supply. Overall, the results suggest that having diverse debt financing source available within a country 

helps ameliorate the negative effect of COVID-19 shock on bank credit supply.         

5.7. The role of country’s healthcare system 

The pandemic is primarily affecting the health of a country’s population, and its impact on the 

financial system (bank behavior) is conceivably through the uncertainty shock it creates for the whole 

economy and the way it affects the creditworthiness of the borrowers. Therefore, it is likely that countries 

with better healthcare systems would feel this global shock to a lesser extent. Higher confidence by the 

local populace towards the country’s healthcare system would reduce the health panic and the normal 

economic and financial lending patterns would be interrupted less. Thus, we expect that better healthcare 

would ameliorate the negative shock on total loan supply in that country.  

The quality of the healthcare system in our context is captured by the capacity of hospital beds, the 

level of disease contact tracing, and the strictness of disease containment measures. Table 1, Panel H 

provides more information on variables capturing the quality of the health care system of a country. We 

estimate Eq. (3) using these healthcare system strength indicators as our conditioning variables. In these 

analyses, we use CVD-contagion. This is because, while these prevention and containment measures cannot 

fully stop the contagion of the disease, they can slow down its spread, which will only reflect in our CVD-

contagion measure. The results are presented in Table 11.  

Insert Table 11 about here 
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Overall, the table confirms our conjecture that a more efficient health sector in a country 

ameliorates the negative shock of the COVID-19 crisis. For instance, column (1) shows that countries that 

have higher hospital bed capacity for their citizens tend to create a confidence-building atmosphere in the 

country, which in turn reduces bank aversion from lending. Qualitatively similar conclusions are reached 

when we interact contact tracing and containment measures with CVD-contagion in columns (2) and (3). 

The largest economic impact is observed with containment measures (0.73 SD), followed by hospital beds 

(0.68 SD), and then contract tracing (0.40 SD). These results lend support to our conclusion that the negative 

impact of COVID-19 on loan growth reported in Tables 2-4 is driven by the rise in bank risk aversion and 

the resulting choice of banks to curtain their credit supply. 

6. Demand factors: economic lockdowns, fiscal stimulus, and monetary interventions 

In this section, we make an attempt to disentangle the demand-side versus the supply-side effects 

on loan growth. So far, our analyses yield the following results: i) bank credit supply weakens in the wake 

of COVID-19 outbreak, ii) regulations and other country features that improve the functionality of the 

banking system are able to alleviate the deterioration in bank credit supply in affected banks, and iii) the 

quality of a country’s healthcare system ameliorates the tightening in loan supply. In all analyses we control 

for the economic contraction that ensued after the contagion began using the quarterly GDP growth and the 

GDP per capita in our control variables matrix, Mi,j,t-1, (see Tables 2-4). In order to further mitigate concerns 

about confounding credit demand effects, we also include bank and/or country random or fixed effects in 

all specifications. These results suggest that it is largely the supply side (i.e., bank lending behavior) that is 

triggering the weakening of bank credit in the affected countries.  

Both anecdotal evidence and descriptive statistics suggest that countries demonstrate a large 

variation with regard to the drivers of loan demand.29 The fatalities from the viral outbreaks vary 

                                                             
29 A good example is Sweden, who did not “lock down” despite of the relatively large (per capita) number of cases occurring in 

that country. For such countries, the demand indicators such as school or workplace closings, restriction on gatherings, stay home 

orders, and restrictions on internal movements would not be turned on, and thus there is no reason for the demand for loans in those 

countries to collapse due to COVID-19. However, high levels of disease fatalities and international travel controls can still affect 
the demand for loans even in such countries. Because of such cross-country heterogeneity in the response to COVID-19, employing 

various determinants of loan demand helps us better tease out the demand-side effects on loan supply.                
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substantially across nations. Also, the governments respond differently to the pandemic, both in the 

intensity and in the timing of lockdowns and other (e.g., fiscal and monetary) measures aimed at slowing 

the spread of the infectious disease and alleviating its adverse impact on economic agents.  

To further isolate the supply-driven component of loan growth, we employ additional controls of 

loan demand. These determinants are the ex post death rates from the COVID-19, government (fiscal) or 

central bank (monetary) stimuli, and various government policies and interventions aimed at curtailing the 

spread of the contagion, with sizable negative repercussions on businesses, households, and the economy.30 

Therefore, we characterize the nature of the demand shock based on three categories of measures which we 

elaborate in more detail in Panel I of Table 1.  

Our first demand measure is the death rate from COVID-19 (disease fatalities) as suggested by 

prior studies (e.g., Li et al., 2020). Our second set of variables measures the restrictiveness of the social 

distancing measures enacted within each country. These indicators are school closing, workplace closing, 

cancel public events, restrictions on public gathering, close public transportation, stay home orders, 

restrictions on internal movement, and international travel control. We take advantage of the cross-country 

heterogeneity and time variation in these indicators and expect that the demand for loans would shrink 

relatively less if a country experiences less strict lockdown measures, but implements a larger (relative to 

GDP) fiscal stimulus to keep the economy going, or experiences a relatively smaller loss in its consumer 

base or labor supply (i.e., fewer disease-related fatalities). These indicators, separately or in combination 

with each other, should be able to capture most (if not all) pandemic-induced changes in loan demand.  

Our final set of measures include the relative size of the fiscal and/or monetary stimuli enacted by 

each country. We argue that these two policy measures should be reasonable proxies for the extent to which 

the governments and central banks are able to keep the appetite alive for new loans (i.e., the demand for 

loans). Fiscal stimulus measures the amount of direct subsidies and credit (as percent of GDP) provided by 

                                                             
30 It can be argued that lockdowns and social distancing measures may also partly affect bank decision to supply loans, in which 

case, the documented supply effects loading on our main variable of interest, Post-CVD would represent a conservative estimate 
of the total supply effects. For example, in Table 12, Panel A, the total effect (sum of the reported coefficients) ranges from -0.03 

to -0.12 and is statistically significant at 99% confidence level in each column.  



32 
 

each government to its local businesses in order to keep the economic activity going during the initial 

COVID-19 outbreak. A total of 41 countries have implemented a fiscal stimulus in one form or another, 

which suggests that most countries in our sample have not implemented such measures.31 Central banks 

injected liquidity into some corporations by purchasing certain eligible securities.32 We approximate the 

scale of a central bank’s monetary stimulus by measuring the size of its balance sheet relative to GDP.   

The results of estimating Eq. (3) using the determinants of loan demand are reported in Table 12. 

Panel A documents the results using the first two sets of measures (disease fatalities and social distancing 

measures) and Panel B shows the results for the third set of the measures (fiscal and/or monetary stimuli).  

Insert Tables 12 and 13 about here 

First, Post-CVD continues to be significantly negative even after we control for various elements 

of loan demand in both panels. This suggests that the results reported from our baseline estimation (in Table 

2) are not entirely driven by the collapse in demand for bank loans. On the contrary, the coefficient for both 

the overall sample and the rest for the world (RoW) have increased, suggesting that the curtailment of the 

loan supply by the affected banks is a much stronger driver of the worldwide bank credit crunch than the 

demand-for-loans effect. Second, consistent with Li et al. (2020), we find that the coefficient of disease 

fatalities is significantly positive (at 1% significance level) in all regressions in both panels. This implies 

that the demand for loans in countries with higher number of fatalities have actually gone up probably 

because the businesses are in a “dash for cash” mode in order to survive the initial shock. This in turn, 

implies that the collapse in loan supply reported in Tables 2-4 for the affected banks relative to control 

banks is driven in its entirety by bank preferences to curtail the credit supply. Thus, based on this demand 

measure, it is the supply effect that drives the reduction in loan growth.  

Third, in Panel A of Table 12, among the controls related to the confinement of the pandemic, 

                                                             
31 See IMF’s Fiscal Monitor report (April 2020), Chapter 1 – Policies to support People during the COVID-19 pandemic. 
32 Some studies suggest that corporate bond purchases have eased borrowers’ funding constraints and improved financial stability 

(e.g., Flanagan and Purnanandam, 2020). For details on such programs in the U.S., see the Term Asset-Backed Securities Loan 

Facility ("TALF") created under the CARES act, which allows the Fed to expand its balance sheet by purchasing certain securities 

and assets from eligible businesses in US. Similarly, European Central Bank (ECB) announced a €750 billion Pandemic Emergency 
Purchase Program (PEPP), which is a temporary asset purchase program of private and public sector securities to counter the 

serious risks associated with the COVID-19 pandemic.   
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restrictions on gatherings and stay home orders are associated with an increase in loan demand similar to 

disease fatalities. It is likely that these policy actions did not have harmful effects on national economies 

and/or were not effective in slowing down the adverse public health effects on country population. Other 

variables like school closing, cancel public events, and close public transportation, on the other hand, 

reduce the demand for loans, probably by slowing down the economy.  

Fourth, in Panel B of Table 12, we check whether the size of the fiscal stimulus by the governments 

and the size of the monetary stimulus by the central banks tend to reduce the post-COVID collapse in bank 

credit. These two (fiscal and monetary) stimuli variables create the condition for a good identification set-

up, as we can clearly disentangle which countries have bolstered their economy and thereby the demand 

for loans and which ones did not. Indeed, the estimated coefficients of these drivers of loan demand are 

significantly positive, suggesting that such fiscal and monetary stimuli increase the demand for bank loans 

around the world. More importantly, Post-CVD still remains significantly negative, suggesting that supply 

effects prevail even after accounting for these direct measures of loan demand.  

Some studies focusing on COVID-19 pandemic point to the effectiveness of the Fed’s liquidity 

provision in stabilizing conditions in short-term funding markets (e.g., Li, Li, Macchiavelli, and Zhou, 

2020; Billio, Costola, Mazzari, and Pelizzon, 2020; and Hasan, Politsidis, and Sherma, 2020). Since banks 

rely on repo agreements for short-term funding, any disruptions in the repo market (e.g., haircuts or 

withdrawal of agreements) may prevent banks from rolling over their short-term borrowing (Martin, Skeie, 

and Thadden, 2014). In response, banks cut back on lending and/or charge higher interest rates on their 

loans (Brunnermeier, 2009; Ivashina and Scharfstein, 2010; Gorton and Metrick, 2012; Kahle and Stulz, 

2013). To reduce such liquidity problems, central banks react by adjusting the quantity and consequently 

the price and liquidity of securities through the conduct of reverse repo operations and asset purchases in 

the secondary market. In unreported analyses, we have relied on Central Bank policy rates as another 

measure of monetary stimulus and our conclusions have prevailed. The interaction of the policy rate with 

Post-CVD was negative and significant both in the overall and the RoW samples, confirming that the 
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monetary stimulus in the form of a decline in policy rates alleviates the decline in bank loan growth. Overall, 

cross-sectional analyses confirm the relevance of supply forces for disease-induced changes in loan supply.   

7. Heterogeneity in loan type and evidence from country-level monthly data  

   We next analyze how the pandemic affected loan growth in the aggregate, as well as within the 

categories of corporate loans and consumer loans using a higher frequency (monthly) data. Monthly bank-

level data is not available for most countries in our sample and for different loan categories, and thus in this 

section the analyses are conducted at the country-level and only for select set of countries whose data was 

manually collected by the authors. 33 Using this monthly country-level data, we verify that the decline in 

bank lending is also observable with higher frequency data for total loans as well as for different loan 

categories during the nine months corresponding to post-COVID period (January-September of 2020).     

    Since bank-level loan data is not readily available at monthly frequency for international samples 

(through Orbis or any other data source), we manually collect the information on monthly bank lending 

activity for 33 countries in our sample. Specifically, we retrieve the data on total loans, consumer loans, 

and corporate loans from the websites of the central banks in these countries.34 More detailed information 

on these variables is provided in Table 1, Panel J. Our monthly sample has 1,287 month-country 

observations (33 countries × 39 months corresponding to 13 quarters between 2017Q3 and 2020Q3).   

Table 13 presents the results of estimating Eq. (1) for total loans as well as its two subcategories 

using monthly data. Panels A, B, and C report the results using total loans, corporate loans, and consumer 

loans, respectively. Post-CVD dummy takes a value of one for all the months in year 2020 and zero 

                                                             
33 The papers that use monthly or weekly bank-level data to analyze the effect of COVID-19 on banking activities focus on a single 

country (e.g., Li et al., 2020 uses weekly data from U.S. banks only). To the best of our knowledge, bank-level data at the monthly 

frequency is not readily available for international samples. This precludes using monthly bank-level data in the cross-country 
analyses of bank behavior, which is the main focus of this study.    
34 These countries are chosen based on data availability and easiness of the data collection process. For example, to be included in 

our monthly sample, a country has to satisfy several criteria: i) the country has to be well-represented in our original bank sample 

described in Section 3 with large number of banks (e.g., it has to rank in the top quartile in terms of number of banks); ii) the 
country’s central bank has to provide detailed historic data about banking activities at monthly frequency in its website; and iii) 

this data has to be available in English language. Some smaller countries end up being included in the sample, because they belong 

to Eurozone and the European Central Bank’s (ECB) webpage has readily available data for each of its member countries. Data for 

other countries (e.g., Australia, Canada, China, Japan, and USA) are retrieved separately from the websites of their central banks. 
Please see Table, Panel J for information on the 33 countries included in this manually collected sample and the specific websites 

where the monthly country-level banking data is downloaded for each country.         
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otherwise. CVD-contagion is defined as earlier but using monthly values of confirmed cases of COVID-19 

in the country (per million of people). The results from the traditional difference-in-difference specification 

of Eq. (2) and the corresponding parallel trends tests are reported in Table A5 in the Appendix.   

    First, the results for the monthly total loan growth (Panel A, Table 13) confirm our claim that the 

growth of total bank credit supply has slowed down in the nine months following the COVID-19 outbreak, 

especially more so for banks in countries that are more affected by the disease contagion. Thus, our findings 

in Table 2 are not an artifact of a coarser (quarterly) bank-level data. The evidence from the monthly loan 

growth data confirms a slow-down in bank lending activity across a large number of countries regardless 

of the frequency of the loan growth measure. Second, Panels B and C indicate that the negative results 

prevail for both consumer loans and corporate loans in this international sample comprising of 33 countries, 

suggesting that bank credit curtailment was not confined to a specific customer clientele. Third, the 

magnitudes of the estimated coefficients indicate that, in the post-COVID-19 period, loan growth has 

deteriorated slightly more rapidly for consumer loans compared to corporate loans (0.0057-0.0059 vs. 

0.0051-0.0055 per month), which in turn suggests that banks around the world have tightened the credit 

supply relatively more for the consumers than corporations.35                          

8. Conclusion 

This paper evaluates the influences of the ongoing COVID-19 pandemic on global bank lending 

patterns from around the world. In an effort to characterize the impact of the disease-induced aggregate risk 

surge on bank credit supply, we utilize international data on banks from 125 different countries. We report 

novel evidence that bank loan growth declined globally as the pandemic shocked the macroeconomic risk 

                                                             
35 Consistent with Li et al.’s (2020) findings, in untabulated tests, we observe that corporate loans in the U.S. (i.e., the aggregate 

C&I loans as retrieved from FREDS’ database; see Table 1, Panel J) show a rapid growth in March, April, and May of 2020 with 

+9.86%, +14.61%, and +3.54% month-over-month change in the assets-scaled C&I loans. However, in the subsequent four months 

(June-September), the growth in these loans is negative -2.74% per month, on average. In contrast, the total consumer loans for the 
U.S. (from FREDS tables) do not show such a large spike in the months of March to May, and instead they steadily decline with 

and average growth rate of -0.33% per month during 2020. Furthermore, such a large double-digit spike in corporate loan growth 

is not observable in any of the other 32 countries in our sample (the closest-in-magnitude spike of +4.78% is observed in Canadian 

C&I loans in the month of March 2020; the next month (in April 2020) these loans start declining with a growth rate of -0.61% per 
month). These findings suggest that the large spike in loan growth reported in Li et al. (2020) was confined mostly to U.S. banks 

and only for the corporate (C&I) loan category.    
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around the globe. This effect is economically significant: the post-COVID era is associated with 1.04 

percent, 0.69 percent, and 5.50 percent lower quarterly loan growth in the overall sample, in the U.S. 

sample, and in the rest of the world sample, respectively. The size of the shrinkage in bank credit growth 

largely depends on the intensity of the pandemic in the affected countries. A one standard deviation increase 

in the number of disease incidences results in a decline in quarterly bank loan growth by 0.20 percent in all 

countries, 0.21 percent in the U.S., and 0.87 percent in the rest of the world, translating into 16 percent, 15 

percent, and 90 percent declines compared to the corresponding sample averages, respectively. 

Qualitatively similar results are obtained using monthly frequency loan growth data manually collected for 

a subset of countries for total loans as well as its individual components (corporate and consumer loans).      

We also document that the effect of this healthcare shock on bank loan growth depends upon bank 

and country-specific factors. Bank financial condition is an important determinant of bank lending behavior 

during this virus outbreak. Specifically, lending of affected small banks, foreign banks, government-backed 

banks, and affected banks with lower return on assets are more adversely influenced by this shock. We find 

the coronavirus pandemic to have a stronger negative effect on bank lending in affected countries with less 

developed financial intermediaries, credit markets, and bond markets, which impose more binding 

constraints on the supply of credit. Strong institutions, on the other hand, alleviate the adverse effects of the 

pandemic on bank loan supply. We also evaluate how the relationship between the regulatory and 

supervisory actions and bank lending varies depending on the intensity of the rise in disease-induced 

aggregate risk. We do not find any evidence that bank regulatory restrictions such as higher capital 

requirements hamper the credit available by lenders more in affected countries. On the contrary, the adverse 

impact of the COVID-19 pandemic shock on bank loan supply is alleviated in affected countries with 

stricter bank regulatory and supervisory practices. These results call for greater policy emphasis on the 

appropriate bank supervision and monitoring in countries that are more susceptible to heightened 

macroeconomic and financial risks during public health crises or similar uncertainty events. We also find 

that the contraction in bank loan growth is less pronounced in countries that are better prepared to handle a 

sudden health crisis, as measured by widespread hospital bed capacity, better contact tracing, and more 
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efficient containment measures. Borrower heterogeneity also matters. In affected countries where fewer 

firms have constraints on the supply of debt (and especially bank) capital and where firms are able to exploit 

a variety of debt sources in their capital raising, the deterioration in bank loan supply is less severe.  

Finally, we attempted to disentangle the demand effects on loan growth using fiscal and monetary 

stimuli measures aiming at increasing the consumption and investment demand in the post-COVID era 

across the world, and by utilizing various government interventions aiming at curtailing the spread of the 

contagion with serious negative repercussions on businesses and households (i.e., the demand side of the 

economy). After accounting for these demand factors, we find that greater deterioration in loan growth of 

treated banks relative to control banks is primarily driven by supply forces. This suggests that any policy 

measure aimed at minimizing disease-induced economic damage should focus not only on stimulating the 

demand for credit (e.g., through tax credit or direct government loans to small businesses, like in CARES 

Act in the U.S.), but also on fostering the supply of bank credit to all businesses (small and large) through 

prudential and supervisory bank regulations or through incentive schemes aimed at ameliorating bank risk 

aversion (lending holdbacks) during such health-driven global economic crises.  
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Figure 1. Global bank lending patterns  

The figure presents average quarterly loan growth over the sample period (2017Q3-2020Q3) for all countries combined as well as separately for the subsamples of United States 

and the rest of the world. 

                   0    
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Figure 2. Bank lending and the COVID-19 pandemic shock 

The figure presents average quarterly loan growth patterns during normal times (2017Q3-2019Q4; denoted by t=0) and under the COVID-19 pandemic shock (2020Q1-2020Q3; 

denoted by t=1) for the overall sample and separately for the individual countries. 
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Table 1. Variable descriptions and summary statistics 

This table provides definitions, sources, and summary statistics for the variables used in our analyses for the period 2017Q3-2020Q3. We report means, medians, standard deviations, 

min, and max on all the regression variables used to examine the response of global bank lending to the COVID-19 pandemic shock. 

Variable Description Mean Median Std. dev. Min Max 

Panel A. Main variables 

Loan growth Quarterly logarithmic growth rate of total loans, ln(1+ ∆Loanj,t), where Loan refers to the 

sum of commercial and industrial loans, corporate loans, and real estate loans, all scaled by 

total assets; ∆Loani,j,t = (Total loansi,j,t – Total loansi,j,t-1) / Total loansi,j,t-1. (Source: Orbis 

Bank Focus). 

0.01 0.00 0.06 -0.20 0.27 

Post-CVD A binary indicator that equals one during the pandemic, during first through third quarters 

of 2020, and zero otherwise. 
0.28 0.00 0.45 0.00 1.00 

CVD-contagion  Total number of COVID-19 confirmed cases per million in the country (Source: Our World 

in Data, Covid-19 Dataset).  
8,163.72 7,194.39 8,649.88 0.00 43,651.60 

Panel B. Bank-level and macroeconomic controls 

Equity Ratio of bank equity to total assets (Source: Orbis Bank Focus). 13.79 11.53 8.36 3.97 61.96 

ROA Return on assets calculated as bank’s net income over total assets (Source: Orbis Bank 

Focus). 
0.94 0.81 1.42 -4.71 7.33 

Size Natural logarithm of bank total assets (Source: Orbis Bank Focus). 18.98 18.83 2.49 13.14 26.08 

Liquidity Ratio of bank liquid securities to total assets (Source: Orbis Bank Focus). 26.18 17.02 26.47 0.82 146.28 

Government bond rate 10-year government bond return (Source: Interest rates, IMF Data). 2.59 2.33 1.71 0.01 20.75 

GDP per capita Gross Domestic Product (GDP) per capita (Source: OECD Statistics). 44950.81 54659.20 19366.64 208.07 92556.32 

GDP growth Growth rate of real GDP (Source: OECD Statistics). 2.54 2.33 1.13 -8.10 9.89 

Panel C. Country-level market structure variables 

Foreign banks The extent to which the banking system’s assets are foreign owned (Source: Barth et al., 

2013). 
12.77 8.50 14.13 0.00 99.93 

Government banks The extent to which the banking system’s assets are government owned (Source: Barth et 

al., 2013). 
5.78 0.00 14.32 0.00 73.70 

Panel D. Country-level bank regulatory variables 

Activity restrictions Degree to which banks can participate in various non-interest income activities (insurance, 

real estate, underwriting) (Source: Barth, Caprio, and Levine, 2013). 
8.33 9.00 1.53 3.00 11.00 

Financial conglomerate restrictiveness Overall financial conglomerate restrictiveness index, where higher values indicate more 

restrictiveness (Source: Barth et al., 2013). 
9.30 10.00 1.43 4.00 11.00 

Capital stringency The strength of capital regulation in a country (Source: Barth et al., 2013). 6.40 7.00 1.36 1.00 7.00 

Public monitoring Equals one if there are multiple bank supervisors, zero otherwise (Source: Barth et al., 2013). 0.77 1.00 0.42 0.00 1.00 

Private monitoring A measure of private oversight of firms, with higher values indicating more private 

monitoring (Source: Barth et al., 2013). 
10.35 11.00 1.29 6.00 11.00 

Panel E. Country-level financial depth variables 

Deposit money bank assets Total assets held by deposit money banks as a share of GDP (Source: Global Financial 

Development Database). 
69.37 62.45 25.71 3.43 256.63 

Non-bank financial institution assets Total assets held by financial institutions that do not accept transferable deposits but that 

perform financial intermediation by accepting other types of deposits or by issuing securities 

or other liabilities that are close substitutes for deposits as a share of GDP  (Source: Global 

Financial Development Database). 
135.13 160.03 54.90 0.00 160.03 
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Liquid liabilities Ratio of liquid liabilities to GDP (Source: Global Financial Development Database). 76.36 75.27 27.26 16.58 368.92 

Bank deposits The total value of demand, time and saving deposits at domestic deposit money banks as a 

share of GDP (Source: Global Financial Development Database). 
76.79 80.82 25.74 16.28 353.38 

Financial system deposits Demand, time and saving deposits in deposit money banks and other financial institutions 

as a share of GDP (Source: Global Financial Development Database). 
76.80 80.83 25.75 16.29 353.39 

Private credit The financial resources provided to the private sector by domestic money banks as a share 

of GDP (Source: Global Financial Development Database). 
55.74 51.64 21.06 3.42 214.13 

Private debt securities Outstanding domestic private debt securities to GDP (Source: Global Financial 

Development Database). 
32.89 30.98 27.47 0.03 162.91 

Public debt securities Outstanding domestic public debt securities to GDP (Source: Global Financial Development 

Database). 
49.99 35.06 43.74 8.08 192.76 

International private debt securities Amount of private international debt securities (amount outstanding), as a share of GDP 

(Source: Global Financial Development Database). 
18.78 18.66 11.36 0.02 154.23 

International total debt securities Amount of international debt securities (amount outstanding), as a share of GDP.  (Source: 

Global Financial Development Database). 
20.14 18.68 11.88 1.01 155.19 

Panel F. Country-level institutional variables 

Common law A binary indicator that equals one for the countries with common-law legal origin (Source: 

LaPorta et al., 1998). 
0.83 1.00 0.38 0.00 1.00 

Disclosure standards Disclosure requirements index (Source: LaPorta et al., 2006). 0.90 1.00 0.23 0.00 1.00 
Liability standards Liability standards index (Source: LaPorta et al., 2006). 0.88 1.00 0.26 0.00 1.00 
Anti-director rights The index of anti-director rights (Source: LaPorta et al., 2006). 4.57 5.00 0.97 0.00 5.00 
Investor protection Principal components of disclosure requirements, liability standards, and anti-director rights 

(Source: LaPorta et al., 2006). 

0.89 1.00 0.24 0.00 1.00 

Panel G. Country-level debt source variables 

HHI debt source HHI index of debt sources. Higher HHI index values indicate firm's tendency to specialize 

in fewer debt types. (Source: Capital IQ). 
0.31 0.32 0.07 0.09 0.77 

Commercial paper  The share of commercial paper in country’s total debt (Source: Capital IQ). 0.02 0.02 0.02 0.00 0.22 

Drawn credit  The share of drawn credit in country’s total debt (Source: Capital IQ). 0.06 0.05 0.07 0.00 0.68 

Term loan  The share of term loans in country’s total debt (Source: Capital IQ). 0.16 0.12 0.10 0.05 0.76 

Panel H. Country-level health sector variables 

Hospital beds Number of hospital beds per thousand people in the country (Source: Our World in Data, 

Covid-19 Dataset).  

3.01 2.77 1.64 0.30 13.05 

Contact tracing An ordinal variable that equals 0 for the governments that do not do contact tracing, 1 for 

limited contact tracing, and 2 for comprehensive contact tracing (Source: Oxford COVID-

19 Government Response Tracker, OxCGRT). 
1.09 1.00 0.42 0.00 2.00 

Containment measures An index that combines lockdown restrictions and clusires with measures such as testing 

policy and contact tracing, short term investment in healthcare, as well as investments in 

vaccine (Source: Oxford COVID-19 Government Response Tracker, OxCGRT). 
67.54 70.08 9.13 6.82 96.97 
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Panel I. Determinants of loan demand 

Disease fatalities Natural logarithm of (1+Total number of COVID-19 confirmed deaths per million) in the 

country (Source: Our World in Data, Covid-19 Dataset).  
0.94 0.00 2.0500 0.00 6.89 

Fiscal stimulus Fiscal stimulus is a binary indicator that equals one for countries with above median values 

of fiscal stimulus. The magnitude of each country’s fiscal stimulus is measured as percent 

of GDP. The data is obtained from the International Monetary Fund (IMF)’s Fiscal Monitor 

report (April 2020), Chapter 1 – Policies to support People during the COVID-19 pandemic 

(online annex). According to this report only 41 countries out of 125 have implemented a 

form of fiscal stimulus as of April 2020. The amount of fiscal stimulus for each country is 

computed in percent of its GDP based on the total dollar sum of all the key fiscal measures 

governments have announced or taken in response to the COVID-19 pandemic (Source: 

IMF, Fiscal Monitor Report).  

0.91 1.00 0.29 0.00 1.00 

Monetary stimulus Monetary stimulus is a binary indicator that equals one for countries with above median 

values of central bank assets to GDP. (Source: Global Financial Development Database). 
0.89 1.00 0.31 0.00 1.00 

School closing The variable takes the value of zero for no restrictions, one for closing recommendation, two 

for closing only some levels or categories, three for closing all levels (Source: Oxford 

COVID-19 Government Response Tracker, OxCGRT). 

2.85 3.00 0.50 0.00 3.00 

Workplace closing The variable takes the value of zero for no restrictions, one for closing recommendation or 

working from home, two for requiring closing or working from home for some sectors or 

categories of workers, and three for requiring closing or working from home all-but-essential 

workplaces (Source: Oxford COVID-19 Government Response Tracker, OxCGRT). 

2.27 2.00 0.62 0.00 3.00 

Cancel public events The variable records takes the value of zero for no restrictions, one for cancelling 

recommendation, and two for requiring cancelling (Source: Oxford COVID-19 Government 

Response Tracker, OxCGRT). 

1.94 2.00 0.29 0.00 2.00 

Restrictions on gatherings The variable takes the value of zero for no restrictions, one for restrictions on very large 

gatherings (limit is above 1,000 people), two for restrictions on gatherings between 101-

1,000 people, three for restrictions on gatherings between 11-100 people, and four for 

restrictions on gatherings of 10 people or less (Source: Oxford COVID-19 Government 

Response Tracker, OxCGRT). 

3.48 4.00 0.83 0.00 4.00 

Close public transportation The variable records takes the value of zero for no restrictions, one for recommending 

closing (or significantly reducing volume/route/means of transport available), and two for 

requiring closing (or prohibiting most citizens from using it) (Source: Oxford COVID-19 

Government Response Tracker, OxCGRT). 

1.00 1.00 0.43 0.00 2.00 

Stay home orders The variable takes the value of zero for no restrictions, one for recommending not leaving 

house, and two for requiring not leaving house with exceptions for daily exercise, grocery 

shopping, and essential trips, and three for requiring not leaving house with minimal 

exceptions (Source: Oxford COVID-19 Government Response Tracker, OxCGRT). 

1.59 2.00 0.63 0.00 3.00 

Restrictions on internal movement This variable takes the value of zero for no restrictions, one for recommending not to travel 

between regions/cities, and two for internal movement restrictions in place (Source: Oxford 

COVID-19 Government Response Tracker, OxCGRT). 

1.83 2.00 0.50 0.00 2.00 

International travel control This variable records restrictions on international travel. It takes the value of zero for no 

restrictions, one for screening, two for quarantine arrivals from high-risk regions, three for 

ban on arrivals from some regions, and four for ban on all regions or total border closure 

(Oxford COVID-19 Government Response Tracker, OxCGRT). 

3.03 3.00 0.56 0.00 4.00 
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Panel J. Country-level monthly data  

Australia monthly bank loan data is from Reserve Bank of Australia: https://www.rba.gov.au/statistics/tables. Total Loans is BFCGFALAA; Total Bank Assets is BFCGFTA; Consumer Loans is 

BFCGFALAH; Corporate Loans is BFCGFALAB.   

Canada monthly bank loan data is from Bank of Canada: https://www.bankofcanada.ca/?p=194596.  

The data file is “Chartered bank selected assets: month-end (formerly C1)”; Consumer Loans is defined as the sum of personal loans (V36717) and mortgage loans (V36857); Corporate Loans is V36855; 

Total Loans is defined as the sum of Consumer Loans and Corporate Loans; Total Bank Assets is defined as (V36852 + V36686).  

China monthly bank loan data is from The People’s Bank of China website (in English): http://www.pbc.gov.cn/en/3688247/3688975/index.html (Sources And Uses of Credit Funds of Financial 

Institutions). The data is for each year and the variables are (in English): Total Loans; Total Assets; Consumer Loans referred to as “Loans to Households”; Corporate Loans referred to as “Loans to Non-

financial Enterprises and Government Departments & Organizations”.  

Data for 28 European Union countries (19 Eurozone countries plus other members of EU) is downloaded from the website of European Central Bank describing the balance sheet items of the financial 

institutions (BSI): https://sdw.ecb.europa.eu/browseExplanation.do?node=1491. The 19 Eurozone countries are Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Latvia, 

Lithuania, Luxembourg, Malta, the Netherlands, Portugal, Slovakia, Slovenia, and Spain. The other members of EU (but who are not part of the Eurozone) are: Bulgaria, Czech Republic, Denmark, Great 

Britain (United Kingdom), Croatia, Hungary, Poland, Romania, Sweden. For all these 28 countries the ECB website has common variable names. Total Bank Assets is NAT00A1Z50000Z01; Corporate 

Loans is NAA20A1U62240Z01; Consumer Loans is NAA20A1U62250Z01.  

Japan monthly bank loan data is downloaded from Bank of Japan’s Time-Series Data Search website (in English): https://www.stat-search.boj.or.jp/index_en.html. Specifically, data is about “BOJ's Main 

Time-series Statistics” about banks (BS02'FAABK). The variables are defined as follows: Total Loans is BS02FAABK_FAAB2DBEA40; Total Assets is BS02FAABK_FAAB2DBEAS; Household 

Loans is BS02FAABK_FAAB2DBHA42; Corporate Loans is BS02FAABK_FAAB2DBHA41.   

USA monthly bank loan data is FREDS’ website https://fred.stlouisfed.org/categories/100 (Commercial Banking Categories > Money, Banking, & Finance > Banking). The relevant variables are defined 

as follows: Total Bank Assets is TLAACBM027NBOG; Consumer Loans is CONSUMERNSA; Corporate Loans (C&I loans) is BUSLOANSNSA; Total Loans is defined as the sum of Consumer Loans 

plus Corporate Loans plus Real Estate Loans (REALLNNSA).  
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Table 2. The impact of the COVID-19 pandemic shock on global bank lending: Main results 

This table reports the regression estimates for analyzing the effects of the COVID-19 pandemic shock on global bank lending. We regress the dependent variable, the quarterly 
logarithmic growth rate of total loans, on the explanatory variables of interest, Post-CVD (a binary indicator that equals one during the pandemic, first through third quarters of 2020, 

and zero otherwise) and CVD-contagion (natural logarithm of (1+Total number of COVID-19 confirmed cases per million) in the country), while controlling for various bank-level 

and macroeconomic factors, time (quarter) fixed effects, and country fixed effects. Bank and macroeconomic controls are: equity (ratio of bank equity to total assets), ROA (bank’s 

net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond rate (10-year government bond 
return), GDP per capita, GDP growth (growth rate of real GDP). Standardized coefficients of the COVID-19 measures are reported at the bottom of the table. The details of definitions 

and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are reported beneath the coefficient estimates. Significance 

at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Sample All Countries United States Rest of the World 

COVID-19 measure Post-CVD CVD-contagion  Post-CVD CVD-contagion  Post-CVD CVD-contagion  

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

Post-CVD -0.0104*** 
 

-0.0069***  -0.0550***  

 (0.000) 
 

(0.000)  (0.000)  

CVD-contagion  
 

-0.0010***  -0.0011***  -0.0064*** 

 

 
(0.000)  (0.000)  (0.000) 

Equity 0.0003*** 0.0003*** 0.0002*** 0.0002*** 0.0001 0.0001 

 (0.000) (0.000) (0.000) (0.000) (0.104) (0.111) 

ROA 0.0004*** 0.0004** 0.0006*** 0.0006*** -0.0001 -0.0002 

 (0.009) (0.011) (0.000) (0.000) (0.703) (0.685) 

Size 0.0033*** 0.0033*** 0.0033*** 0.0033*** 0.0019*** 0.0019*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Liquidity 0.0001*** 0.0001*** 0.0000*** 0.0000*** 0.0002*** 0.0002*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Government bond rate 0.0018*** 0.0028*** -0.0057*** -0.0057*** 0.0099*** 0.0129*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

GDP per capita -0.0000*** -0.0000*** -0.0000*** -0.0000*** 0.0000* 0.0000 

 (0.001) (0.000) (0.000) (0.000) (0.069) (0.840) 

GDP growth 0.0054*** 0.0055*** 0.0102*** 0.0102*** 0.0037*** 0.0078*** 

 (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) 

Constant -0.0326** -0.0087 0.0863*** 0.0863*** -0.1997*** -0.1377** 

 (0.011) (0.500) (0.000) (0.000) (0.001) (0.032) 

Time fixed effects Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 

Observations 128,857 128,857 121,048 121,048 12,920 12,920 

Standardized coefficients -0.0605*** -0.0327*** -0.0429*** -0.0419*** -0.2084*** -0.1085*** 
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Table 3. The impact of the COVID-19 pandemic shock on global bank lending: Alternative difference-in-difference analyses 

This table reports robustness results for analyzing the effects of the COVID-19 pandemic shock on global bank lending. Panels A-C present the results for 
banks in all countries, banks in the United States, and banks in the rest of the world, respectively. We estimate difference-in-difference models where the 
dependent variable is the quarterly growth in bank lending and the main explanatory variable of interest is the interaction term of Post-CVD and Affected. 
Post-CVD is a binary indicator that equals one for the first through third quarters of 2020, and zero otherwise. Affected is a binary indicator that equals one 
for countries with above median values of CVD-contagion. We use four alternative measures of Affected. Affected cases equals one for countries with above 
median values of COVID-19 confirmed cases per million. Affected deaths equals one for countries with above median values of COVID-19 confirmed deaths 

per million. Affected cases or deaths equals one for countries that either have above median values of COVID-19 confirmed cases per million or above 
median values of COVID-19 confirmed deaths per million. Affected cases and deaths equals one for countries that have both above median values of COVID-
19 confirmed cases per million and above median values of COVID-19 confirmed deaths per million. All regressions control for the following (untabulated) 
bank and macroeconomic characteristics: equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of 
bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond rate (10-year government bond return), GDP per capita, GDP 
growth (growth rate of real GDP). All models in the odd numbered columns include unreported time and country fixed effects. All models in the even 
numbered columns represent two-level mixed effects regressions that include unreported time fixed effects as well as bank and country random effects. The 
details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are reported 

beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Panel A. All Countries 

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

Post-CVD × Affected cases -0.0132** -0.0206***       

 (0.025) (0.000)       
Post-CVD × Affected deaths   -0.0199*** -0.0209***     

   (0.003) (0.000)     
Post-CVD × Affected cases or deaths     -0.0199*** -0.0218***   

     (0.003) (0.000)   
Post-CVD × Affected cases and deaths       -0.0132** -0.0198*** 

       (0.025) (0.000) 
Affected Yes Yes Yes Yes Yes Yes Yes Yes 

Post-CVD Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Country fixed effects Yes No Yes No Yes No Yes No 
Bank random effects No Yes No Yes No Yes No Yes 

Country random effects No Yes No Yes No Yes No Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 128,857 128,857 128,857 128,857 128,857 128,857 128,857 128,857 

Panel B. United States 

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

Post-CVD × Affected cases -0.0045*** -0.0068***       

 (0.000) (0.000)       
Post-CVD × Affected deaths   -0.0045*** -0.0068***     

   (0.000) (0.000)     
Post-CVD × Affected cases or deaths     -0.0045*** -0.0068***   

     (0.000) (0.000)   
Post-CVD × Affected cases and deaths       -0.0045*** -0.0068*** 

       (0.000) (0.000) 
Affected Yes Yes Yes Yes Yes Yes Yes Yes 

Post-CVD Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Country fixed effects Yes No Yes No Yes No Yes No 
Bank random effects No Yes No Yes No Yes No Yes 

Country random effects No Yes No Yes No Yes No Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 121,048 121,048 121,048 121,048 121,048 121,048 121,048 121,048 

Panel C. Rest of the World  

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

Post-CVD × Affected cases -0.0325*** -0.0667**       

 (0.000) (0.000)       
Post-CVD × Affected deaths   -0.0395*** -0.0674***     

   (0.000) (0.000)     
Post-CVD × Affected cases or deaths     -0.0375*** -0.0676***   

     (0.000) (0.000)   
Post-CVD × Affected cases and deaths       -0.0308*** -0.0668*** 

       (0.000) (0.000) 
Affected Yes Yes Yes Yes Yes Yes Yes Yes 

Post-CVD Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Country fixed effects Yes No Yes No Yes No Yes No 
Bank random effects No Yes No Yes No Yes No Yes 

Country random effects No Yes No Yes No Yes No Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 12,920 

 
12,920 12,920 12,920 12,920 12,920 12,920 12,920 
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Table 4. The impact of the COVID-19 pandemic shock on global bank lending: Entropy balancing  

The table conducts our entropy balancing procedure, which ensures better covariate balance between treatment (Post-CVD=1) and control (Post-

CVD=0) groups by weighing observations such that the post-weighing distribution moments (mean, variance, and skewness) for treated and control 

samples are equal for each matching dimension. We match on covariates (listed in Panel A), which consist of various bank and macroeconomic 

characteristics: equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), 

liquidity (ratio of bank liquid securities to total assets), government bond rate (10-year government bond return), GDP per capita, GDP growth 

(growth rate of real GDP). Panel B runs the same regressions as in Table 3 but using the post-weighing treated and control observations that were 

subject to entropy balancing. Panels B1-B3 present the results for banks in all countries, banks in the United States, and banks in the rest of the 

world, respectively. Post-CVD is a binary indicator that equals one for the first through third quarters of 2020, and zero otherwise. Affected is a 

binary indicator that equals one for countries with above median values of CVD-contagion. We use four alternative measures of Affected. Affected 

cases equals one for countries with above median values of COVID-19 confirmed cases per million. Affected deaths equals one for countries with 

above median values of COVID-19 confirmed deaths per million. Affected cases or deaths equals one for countries that either have above median 

values of COVID-19 confirmed cases per million or above median values of COVID-19 confirmed deaths per million. Affected cases and deaths 

equals one for countries that have both above median values of COVID-19 confirmed cases per million and above median values of COVID-19 

confirmed deaths per million. All regressions control for the same (untabulated) bank and macroeconomic characteristics as well as time (quarter) 

and country fixed effects as in Table 3. The p-value for each key variable is reported in parentheses. All variables are defined in Table 1. Significance 

at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 
Panel A: Covariate balance: Differences in covariates’ distributions after entropy balancing 

                                                                 Treated                                               Control           

                                  Mean    Variance   Skewness              Mean    Variance    Skewness      Mean    Var.      Skew. 

Covariate variables                              |Diff.|    |Diff.|   |Diff.| 

Equity                                       17.75          71.10       2.93           17.75        71.12         2.93            0.00       0.02      0.00 
ROA                                           1.56            5.01       0.21             1.56          5.01         0.21            0.00       0.00      0.00 

Size                                           19.71            8.21       0.34           19.71          8.21         0.34            0.00       0.00      0.00 

Liquidity                                   32.86        988.01       1.62           32.86      988.09         1.62            0.00       0.05      0.00 
GDP per capita                  51,843.00        1.60.e8        -2.73            51,842.00      1.61.e8       -2.73            1.00       0.00      0.00 

GDP growth                               1.91            1.23       1.83             1.91          1.23         1.83            0.00       0.00      0.00 

 

Panel B. Regressions with post-balancing sample 

 (1) (2) (3) (4) 

Panel B1. All Countries     

Post-CVD × Affected cases -0.0403***    

 (0.002)    
Post-CVD × Affected deaths  -0.0420***   

  (0.000)   
Post-CVD × Affected cases or deaths   -0.0428***  

   (0.001)  
Post-CVD × Affected cases and deaths    -0.0396** 

    (0.000) 
Observations 128,857 128,857 128,857 128,857 

     Panel B2. United States     

Post-CVD × Affected cases -0.0084***    
 (0.000)    

Post-CVD × Affected deaths  -0.0084***   
  (0.001)   

Post-CVD × Affected cases or deaths   -0.0084***  
   (0.000)  

Post-CVD × Affected cases and deaths    -0.0084*** 
    (0.008) 

Observations 121,048 121,048 121,048 121,048 

     Panel B3. Rest of the World     

Post-CVD × Affected cases -0.0856***    
 (0.005)    

Post-CVD × Affected deaths  -0.0881***   
  (0.000)   

Post-CVD × Affected cases or deaths   -0.0882***  
   (0.014)  

Post-CVD × Affected cases and deaths    -0.0857*** 
    (0.001) 

Observations 12,920 

 

12,920 12,920 12,920 

     Affected Yes Yes Yes Yes 

Post-CVD Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes 
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Table 5. Bank heterogeneity in the reaction of bank lending to the COVID-19 pandemic shock  

This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with additional interactions to identify potential intensifying 
and moderating factors for the relation using bank-level financial condition and bank market structure variables. We regress the dependent variable, the quarterly logarithmic growth 

rate of total loans, on the explanatory variables of interest, Post-CVD (a binary indicator that equals one during the pandemic, first through third quarters of 2020, and zero otherwise) 

and CVD-contagion (natural logarithm of (1+Total number of COVID-19 confirmed cases per million) in the country), while controlling for various bank-level and macroeconomic 

factors, country fixed effects, and time (quarter) fixed effects. Bank and macroeconomic controls are: equity (ratio of bank equity to total assets), ROA (bank’s net income over total 
assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond rate (10-year government bond return), GDP per capita, 

GDP growth (growth rate of real GDP). Standardized coefficients of the interaction terms between COVID-19 measures and bank-level variables are reported at the bottom of the 

table. The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are reported beneath the 

coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 
 

Bank-level variables ROA 

 

Size 

 

Foreign banks Government banks 

COVID-19 measure Post-CVD CVD-contagion  Post-CVD CVD-contagion  Post-CVD CVD-contagion  Post-CVD CVD-contagion  

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

Post-CVD × ROA  0.0018***        

 (0.000)        

CVD-contagion × ROA   0.0002***       

  (0.004)       

Post-CVD × Size    0.0049***      

   (0.000)      

CVD-contagion × Size     0.0008***     

    (0.000)     

Post-CVD × Foreign banks      -0.0014***    

     (0.000)    

CVD-contagion × Foreign banks       -0.0004***   

      (0.000)   

Post-CVD × Government banks        -0.0041***  

       (0.000)  

CVD-contagion × Government banks         -0.0004*** 

        (0.000) 

Post-CVD -0.0101***  -0.0999***  0.0065***  -0.0101***  

 (0.000)  (0.000)  (0.000)  (0.000)  

CVD-contagion   -0.0018***  -0.0153***  0.0026***  -0.0014*** 

  (0.000)  (0.000)  (0.000)  (0.000) 

Bank-level variables Yes Yes Yes Yes Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 128,857 128,857 128,857 128,857 128,857 128,857 128,857 128,857 

Standardized coefficients: Interaction terms 0.0114*** 0.0115*** 0.5423*** 0.5296*** -0.1335*** -0.1495*** -0.0690*** -0.0338*** 
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Table 6. The role of bank regulation for bank lending during the COVID-19 outbreak 

This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with additional interactions to identify potential intensifying and moderating factors 

for the relation using country-level bank regulatory variables. We regress the dependent variable, the quarterly logarithmic growth rate of total loans, on the explanatory variables of interest, Post-CVD (a 

binary indicator that equals one during the pandemic, first through third quarters of 2020, and zero otherwise) and CVD-contagion (natural logarithm of (1+Total number of COVID-19 confirmed cases 

per million) in the country), while controlling for various bank-level and macroeconomic factors, country fixed effects, and time (quarter) fixed effects. Bank and macroeconomic controls are: equity (ratio 

of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond rate (10-

year government bond return), GDP per capita, GDP growth (growth rate of real GDP). Standardized coefficients of the interaction terms between COVID-19 measures and bank regulatory variables are 

reported at the bottom of the table. The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are reported beneath 

the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 
 

Bank regulatory variables 
Activity 

restrictions 
Financial conglomerate (FC) 

restrictiveness 
Capital 

stringency 
Public 

monitoring 
Private 

monitoring 

COVID-19 measure Post-CVD 
CVD-

contagion  Post-CVD 
CVD-

contagion  Post-CVD 
CVD-

contagion  
CVD-

contagion  Post-CVD Post-CVD 
CVD-
contagion  

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

Post-CVD × Activity restrictions  0.0082***          

 (0.000)          
CVD-contagion × Activity restrictions   0.0007***         

  (0.000)         
Post-CVD × FC restrictiveness   0.0099***        

   (0.000)        
CVD-contagion × FC restrictiveness    0.0003***       

    (0.000)       
Post-CVD × Capital stringency      0.0169***      

     (0.000)      
CVD-contagion × Capital stringency       0.0026***     

      (0.000)     
Post-CVD × Multiple supervisors        0.0488***    

       (0.000)    
CVD-contagion × Multiple supervisors         0.0044***   

        (0.000)   
Post-CVD × Private monitoring           0.0140***  

         (0.000)  
CVD-contagion × Private monitoring           0.0013*** 

          (0.000) 

Post-CVD -0.0840***  -0.1078***  -0.1244***  -0.0579***  -0.1648***  

 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  
CVD-contagion   -0.0068***  -0.0035***  -0.0186***  -0.0047***  -0.0148*** 

  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) 

Bank regulatory variables Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 128,857 128,857 128,857 128,857 128,857 128,857 128,857 128,857 128,857 128,857 

Standardized coefficients: Interaction terms 0.4324*** 0.2417*** 0.5833*** 0.1239*** 0.6910*** 0.6704*** 0.2825*** 0.1584*** 0.9104*** 0.5304*** 
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Table 7. Country’s financial intermediary development level and bank lending during the COVID-19 outbreak 

 
This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with additional interactions to identify potential intensifying and moderating factors 

for the relation using country-level financial intermediary development variables. We regress the dependent variable, the quarterly logarithmic growth rate of total loans, on the explanatory variables of 

interest, Post-CVD (a binary indicator that equals one during the pandemic, first through third quarters of 2020, and zero otherwise) and CVD-contagion (natural logarithm of (1+Total number of COVID-

19 confirmed cases per million) in the country), while controlling for various bank-level and macroeconomic factors, country fixed effects, and time fixed effects. Bank and macroeconomic controls are: 

equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond 

rate (10-year government bond return), GDP per capita, GDP growth (growth rate of real GDP). Standardized coefficients of the interaction terms between COVID-19 measures and financial intermediary 

development variables are reported at the bottom of the table. The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by 

countries are reported beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Financial intermediary development variables 

Deposit money 

bank assets 

Non-bank 

financial institution assets 

Liquid 

liabilities 

Bank 

deposits 

Financial system 

 deposits 

COVID-19 measure 

Post- 

COVID19 

CVD-

contagion  

Post- 

COVID19 

CVD-

contagion  

Post- 

CVD 

CVD-

contagion  

Post- 

COVID19 

CVD-

contagion  

Post- 

COVID19 

CVD-

contagion  

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

Post-CVD ×Deposit money bank assets  0.0002***          
 (0.000)          
CVD-contagion × Deposit money bank assets   0.0000**         
  (0.024)         
Post-CVD × Non-bank financial institution assets    0.0005***        
   (0.000)        
CVD-contagion × Non-bank financial institution assets     0.0001***       
    (0.000)       
Post-CVD × Liquid liabilities      0.0013***      
     (0.000)      
CVD-contagion × Liquid liabilities       0.0002***     
      (0.000)     
Post-CVD × Bank deposits        0.0014***    

       (0.000)    

CVD-contagion × Bank deposits         0.0004***   

        (0.000)   

Post-CVD × Financial system deposits          0.0014***  

         (0.000)  

CVD-contagion × Financial system deposits           0.0004*** 

          (0.000) 

Post-CVD -0.0206***  -0.0922***  -0.1088***  -0.1205***  -0.1204***  

 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  
CVD-contagion   -0.0015**  -0.0218***  -0.0187***  -0.0354***  -0.0353*** 

  (0.047)  (0.000)  (0.000)  (0.000)  (0.000) 

Financial intermediary development variables Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 128,548 128,548 124,906 124,906 124,906 124,906 128,548 128,548 128,548 128,548 

Standardized coefficients: Interaction terms 0.0983*** 0.0561** 0.4686*** 0.7109*** 0.5520*** 0.5955*** 0.6195*** 1.1500*** 0.6190*** 1.1817*** 
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Table 8. The role of credit and bond market development for bank lending during the COVID-19 outbreak 

This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with additional interactions to identify potential intensifying and moderating factors 

for the relation using country-level credit market and bond market development variables. We regress the dependent variable, the quarterly logarithmic growth rate of total loans, on the explanatory 

variables of interest, Post-CVD (a binary indicator that equals one during the pandemic, first through third quarters of 2020, and zero otherwise) and CVD-contagion (natural logarithm of (1+Total number 

of COVID-19 confirmed cases per million) in the country), while controlling for various bank-level and macroeconomic factors, country fixed effects, and time fixed effects. Bank and macroeconomic 

controls are: equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), 

government bond rate (10-year government bond return), GDP per capita, GDP growth (growth rate of real GDP). Standardized coefficients of the interaction terms between COVID-19 measures and 

credit and bond market development variables are reported at the bottom of the table. The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors 

that are clustered by countries are reported beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Credit and bond market development variables 
Private 

credit market 
Private 

debt securities 
Public 

debt securities 
International private debt 

securities 
International total debt 

securities 

COVID-19 measure Post-CVD 
CVD-

contagion  Post-CVD 
CVD-

contagion  Post-CVD 
CVD-

contagion  Post-CVD 
CVD-

contagion  Post-CVD 
CVD-

contagion  

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

Post-CVD × Private credit  0.0002***          
 (0.000)          

CVD-contagion × Private credit   0.0000***         

   (0.000)         
Post-CVD × Private debt securities    0.0005***        

   (0.000)        
CVD-contagion × Private debt securities     0.0001***       

    (0.000)       
Post-CVD × Public debt securities      0.0007***      

     (0.006)      
CVD-contagion × Public debt securities       0.0004***     

      (0.000)     
Post-CVD × International private debt securities        0.0007***    

       (0.000)    
CVD-contagion × International private debt securities          0.0001***   

        (0.000)   
Post-CVD × International total debt securities          0.0004***  

         (0.000)  
CVD-contagion × International total debt securities           0.0001*** 

          (0.000) 
Post-CVD -0.0204***  -0.1003***  -0.1030***  -0.0230***  -0.0168***  

 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  
CVD-contagion   -0.0013***  -0.0209***  -0.0243***  -0.0022***  -0.0018*** 

  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) 
Bond market development variables Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 128,548 128,548 126,615 126,615 126,615 126,615 126,615 126,615 126,615 126,615 
Standardized coefficients: Interaction terms 0.0967*** 0.0470*** 0.0848*** 0.1343*** 0.0636*** 0.1615*** 0.0827*** 0.0601*** 0.0477*** 0.0445*** 
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Table 9. Institutional strength and bank lending during the COVID-19 outbreak 

This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with additional interactions to identify potential intensifying and moderating factors 

for the relation using institutional strength variables. We regress the dependent variable, the quarterly logarithmic growth rate of total loans, on the explanatory variables of interest, Post-CVD (a binary 

indicator that equals one during the pandemic, first through third quarters of 2020, and zero otherwise) and CVD-contagion (natural logarithm of (1+Total number of COVID-19 confirmed cases per 

million) in the country), while controlling for various bank-level and macroeconomic factors, country fixed effects, and time (quarter) fixed effects. Bank and macroeconomic controls are: equity (ratio of 

bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond rate (10-year 

government bond return), GDP per capita, GDP growth (growth rate of real GDP). Standardized coefficients of the interaction terms between COVID-19 measures and institutional strength variables are 

reported at the bottom of the table. The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are reported beneath 

the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Institutional strength Common law Disclosure standards Liability standards Anti-director rights Investor protection 

COVID-19 measure 
Post-CVD 

CVD-
contagion  Post-CVD 

CVD-
contagion  Post-CVD 

CVD-
contagion  Post-CVD 

CVD-
contagion  Post-CVD 

CVD-
contagion  

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

Post-CVD × Common law  0.0541***          

 (0.000)          

CVD-contagion × Common law   0.0050***         

  (0.000)         

Post-CVD × Disclosure standards   0.1070***        

   (0.000)        

CVD-contagion × Disclosure standards    0.0100***       

    (0.000)       

Post-CVD × Liability standards     0.0789***      

     (0.000)      

CVD-contagion × Liability standards      0.0111***     

      (0.000)     

Post-CVD × Anti-director rights       0.0169***    

       (0.000)    

CVD-contagion × Anti-director rights        0.0019***   

        (0.000)   

Post-CVD × Investor protection         0.0740***  

         (0.000)  

CVD-contagion × Investor protection          0.0090*** 

          (0.000) 

Post-CVD -0.0603***  -0.1133***  -0.0842***  -0.0908***  -0.0796***  

 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

CVD-contagion   -0.0058***  -0.0109***  -0.0118***  -0.0102***  -0.0098*** 

  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) 

Country financing pattern variables Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 128,185 128,185 128,185 128,185 128,185 128,185 128,185 128,185 128,185 128,185 

Standardized coefficients: Interaction terms 0.3139*** 0.1794*** 0.6231*** 0.3617*** 0.4564*** 0.3995*** 0.4913*** 0.3368*** 0.4281*** 0.3240*** 
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Table 10. Borrower heterogeneity and bank lending during the COVID-19 outbreak 

This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with additional interactions to identify potential intensifying and moderating factors 

for the relation using country-level financing pattern variables. We regress the dependent variable, the quarterly logarithmic growth rate of total loans, on the explanatory variables of interest, Post-CVD 

(a binary indicator that equals one during the pandemic, first through third quarters of 2020, and zero otherwise) and CVD-contagion (natural logarithm of (1+Total number of COVID-19 confirmed cases 

per million) in the country), while controlling for various bank-level and macroeconomic factors, country fixed effects, and time (quarter) fixed effects. Bank and macroeconomic controls are: equity (ratio 

of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond rate (10-

year government bond return), GDP per capita, GDP growth (growth rate of real GDP). Standardized coefficients of the interaction terms between COVID-19 measures and country financing pattern 

variables are reported at the bottom of the table. The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are 

reported beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Country financing pattern variables HHI debt source Commercial paper  Drawn credit  Term loans  

COVID-19 measure 
Post-CVD CVD-contagion  Post-CVD CVD-contagion  Post-CVD CVD-contagion  Post-CVD CVD-contagion  

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

Post-CVD × HHI of debt sources  -0.1424*** 
       

 (0.000) 
       

CVD-contagion × HHI of debt sources  
 

-0.0046*** 
      

 

 
(0.007) 

      

Post-CVD × Commercial paper  
  

1.6194*** 
     

 

  
(0.000) 

     

CVD-contagion × Commercial paper  
   

0.1965*** 
    

 

   
(0.000) 

    

Post-CVD × Drawn credit 
    

0.0763*** 
   

 

    
(0.000) 

   

CVD-contagion × Drawn credit 
     

0.0054** 
  

 

     
(0.048) 

  

Post-CVD × Term loans  
      

0.0529*** 
 

 

      
(0.000) 

 

CVD-contagion × Term loans  
       

0.0082*** 

 

       
(0.048) 

Post-CVD 0.0361*** 
 

-0.0456*** 
 

-0.0144*** 
 

-0.0176*** 
 

 (0.000) 
 

(0.000) 
 

(0.000) 
 

(0.000) 
 

CVD-contagion  
 

0.0003 
 

-0.0057*** 
 

-0.0015*** 
 

-0.0023*** 

 

 
(0.706) 

 
(0.000) 

 
(0.000) 

 
(0.000) 

Country financing pattern variables Yes Yes Yes Yes Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 128,607 128,607 128,607 128,607 128,607 128,607 128,607 128,607 

Standardized coefficients: Interaction terms -0.2779*** -0.0533*** 0.2263*** 0.1736*** 0.0304*** 0.0118** 0.0468*** 0.0417*** 
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Table 11. The role of the health sector for bank lending during the COVID-19 outbreak 

This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with 
additional interactions to identify potential intensifying and moderating factors for the relation using health sector variables. 

Hospital beds represents the number of hospital beds per thousand people in the country. Contact tracing and containment measures 

are preventive procedures undertaken to contain the disease. We regress the dependent variable, the quarterly logarithmic growth 

rate of total loans, on the explanatory variable of interest, CVD-contagion (natural logarithm of (1+Total number of COVID-19 
confirmed cases per million) in the country), while controlling for various bank-level and macroeconomic factors, country fixed 

effects, and time (quarter) fixed effects. Bank and macroeconomic controls are: equity (ratio of bank equity to total assets), ROA 

(bank’s net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total 

assets), government bond rate (10-year government bond return), GDP per capita, GDP growth (growth rate of real GDP). 
Standardized coefficients of the interaction terms between COVID-19 measures and health sector variables are reported at the 

bottom of the table. The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard 

errors that are clustered by countries are reported beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is 

indicated by *, **, and ***, respectively. 
 

Health sector variables 

Hospital 

 beds 

Contract 

tracing 

Containment 

measures 

 (1) (2) (3) 

CVD-contagion × Hospital beds  0.0151***   

 (0.000)   
CVD-contagion × Contact tracing  

 
0.0116***  

 
 

(0.000)  
CVD-contagion × Containment measures  

 
 0.0003*** 

 
 

 (0.000) 
CVD-contagion  -0.0083*** -0.0061*** -0.0130*** 

 (0.000) (0.000) (0.000) 
Health sector variables Yes Yes Yes 
Bank and macroeconomic controls Yes Yes Yes 
Country fixed effects Yes Yes Yes 
Time fixed effects Yes Yes Yes 
Observations 128,857 128,857 128,857 
Standardized coefficients: Interaction terms 0.6771*** 0.3970*** 0.7250*** 
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Table 12. Isolating demand effects on bank lending during the COVID-19 outbreak  

This table reports the regression estimates for analyzing the effects of the COVID-19 outbreak on global bank lending with 

additional controls for loan demand. Our main measure of loan demand is Disease fatalities measured as the natural logarithm of 
(1+Total number of COVID-19 confirmed deaths per million) and is included in both panels. Panel A additionally includes various 

lockdown measures obtained from the Oxford COVID-19 Government Response Tracker, OxCGRT such as school closing, 

workplace closing, cancel public events, restrictions on gathering, close public transportation, stay home orders, restrictions on 

internal movement, and international travel control. Panel B adds fiscal and/or monetary stimuli measures implemented by each 

country. Fiscal stimulus is a binary indicator that equals one for countries with above median values of fiscal stimulus. It is 

computed based on the key fiscal measures governments have announced or taken in selected economies in response to the COVID-

19 pandemic and are obtained from the International Monetary Fund (IMF). Monetary stimulus is a binary variable that equals one 

for countries with above median values of central bank assets to GDP (i.e., a measure of asset repurchases). “All countries” refer 
to the results using all 125 countries in our sample; and “RoW” indicate that the results are obtained by excluding the U.S. (i.e., 

using the rest of the world). We regress the dependent variable, the quarterly logarithmic growth rate of total loans, on the 

explanatory variable of interest, Post-CVD (a binary indicator that equals one during the pandemic, first through third quarters of 
2020, and zero otherwise), while controlling for various loan demand factors, bank-level and macroeconomic characteristics, 

country fixed effects, and time (quarter) fixed effects. The details of definitions and measurements of all variables are reported in 

Table 1. p-values based on standard errors that are clustered by countries are reported beneath the coefficient estimates. Significance 

at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 
 

Panel A: Demand effects due to governments imposing COVID-related restrictions on businesses  

Sample All countries RoW All countries All countries RoW 

  (1) (2) (3) (4) (5) 

Post-CVD -0.0499*** -0.0705*** -0.0395*** -0.0849*** -0.0653*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) 

Post-CVD × Disease fatalities  0.0181*** 0.0132*** 
 

0.0157*** 0.0209*** 

 (0.000) (0.000) 
 

(0.000) (0.000) 

Post-CVD × School closing 
  

-0.0320*** -0.0225*** -0.0128*** 

 

  
(0.000) (0.000) (0.000) 

Post-CVD × Workplace closing 
  

0.0220*** 0.0299*** -0.0083** 

 

  
(0.000) (0.000) (0.018) 

Post-CVD × Cancel public events 
  

-0.0488*** -0.0319*** -0.0338*** 

 

  
(0.000) (0.000) (0.000) 

Post-CVD × Restrictions on gathering 
  

0.0752*** 0.0338*** 0.0025 

 

  
(0.000) (0.000) (0.341) 

Post-CVD × Close public transportation 
  

-0.0421*** -0.0446*** -0.0207*** 

 

  
(0.000) (0.000) (0.000) 

Post-CVD × Stay home orders 
  

0.0146*** 0.0089*** 0.0368*** 

 

  
(0.000) (0.004) (0.000) 

Post-CVD × Restrictions on internal movement 
  

-0.0412*** -0.0253*** -0.0109*** 

 

  
(0.000) (0.000) (0.000) 

Post-CVD × International travel control 
  

-0.0170*** -0.0106*** -0.0069*** 

 

  
(0.000) (0.000) (0.000) 

Loan demand controls Yes Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes 

Observations 128,857 12,965 128,857 128,857 12,965 

 

  



58 
 
 

 

Panel B: Demand effects due to fiscal or monetary stimulus implemented by the country 

Sample All countries All countries RoW All countries All countries RoW 

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

Post-CVD -0.0625*** -0.0869*** -0.0950*** -0.0399*** -0.0422*** -0.0564*** 

 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Post-CVD × Disease fatalities  

 
0.0202*** 0.0190***  0.0032*** 0.0002 

 

 
(0.000) (0.000)  (0.002) (0.915) 

Post-CVD × Fiscal stimulus 0.0555*** 0.0328*** -0.0216***    

 
(0.000) (0.000) (0.005)    

Post-CVD × Monetary stimulus    0.0358*** 0.0306*** 0.0593*** 

    (0.000) (0.000) (0.000) 

Loan demand controls Yes Yes Yes Yes Yes Yes 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes 

Observations 126,257 126,257 9,103 127,306 127,306 10,323 
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Table 13. The impact of the COVID-19 pandemic shock on global bank lending: Monthly analyses 

This table reports the regression estimates for analyzing the effects of the COVID-19 pandemic shock on global bank lending using 
monthly data. Panels A-C present the results for total loans, corporate loans, and consumer loans, respectively. The monthly sample 

period spans from July 2017 to September 2020 (the 39 months that correspond to our quarterly sample period of 2017Q3-2020Q3). 

We regress the dependent variable, the monthly logarithmic growth rate of total loans, on the explanatory variables of interest, 

Post-CVD (a binary indicator that equals one during the pandemic, for the first nine months of 2020, and zero otherwise) and CVD-
contagion (natural logarithm of (1+Total number of monthly COVID-19 confirmed cases per million) in the country), while 

controlling for country averages of the quarterly bank-level and macroeconomic factors, time (year and month) fixed effects, and 

country fixed effects. Bank and macroeconomic controls are the country averages of the following quarterly bank-level and 

macroeconomic factors (untabulated): equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size 
(natural logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), and GDP growth (growth rate of 

real GDP). Standardized coefficients of the COVID-19 measures are reported at the bottom of the table. The details of definitions 

and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are 

reported beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Panel A. Total loans 

COVID-19 measure Post-CVD CVD-contagion  

  (1) (2) (3) (4) 

Post-CVD -0.0064*** -0.0053***   

 (0.001) (0.008)   

CVD-contagion    -0.0007*** -0.0005** 

   (0.000) (0.022) 

Bank and macroeconomic controls No Yes No Yes 

Month fixed effects Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes 

Observations 1,287 924 1,287 924 

Panel B. Corporate loans 

COVID-19 measure Post-CVD CVD-contagion  

  (1) (2) (3) (4) 

Post-CVD -0.0055*** -0.0051***   

 (0.006) (0.009)   

CVD-contagion    -0.0006*** -0.0004* 

   (0.003) (0.068) 

Bank and macroeconomic controls No Yes No Yes 

Month fixed effects Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes 

Observations 1,287 924 1,287 924 

Panel C. Consumer loans 

COVID-19 measure Post-CVD CVD-contagion  

  (1) (2) (3) (4) 

Post-CVD -0.0059*** -0.0057***   

 (0.000) (0.002)   

CVD-contagion    -0.0008*** -0.0006*** 

   (0.000) (0.006) 

Bank and macroeconomic controls No Yes No Yes 

Month fixed effects Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes 

Observations 1, 287 924 1, 287 924 
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Appendix 

Table A1. The impact of the COVID-19 pandemic shock on global bank lending: Alternative fixed effect specifications and clustering of standard errors 

This table reports the regression estimates for analyzing the effects of the COVID-19 pandemic shock on global bank lending with alternative fixed effect specifications in Panel A 

and different clustering of standard errors in Panel B. We regress the dependent variable, the quarterly logarithmic growth rate of total loans, on the explanatory variables of interest, 

Post-CVD (a binary indicator that equals one during the pandemic, first through third quarters of 2020, and zero otherwise) and CVD-contagion (natural logarithm of (1+Total 
number of COVID-19 confirmed cases per million) in the country), while controlling for various bank-level and macroeconomic factors and different combinations of fixed effects. 

We use Blundell and Bond’s System Generalized Method of Moments (Blundell and Bond, 1998) as it allows the inclusion of country fixed effects along with bank fixed effects. 

Bank and macroeconomic controls are: lagged quarterly growth in bank lending, equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size (natural 

logarithm of bank total assets), liquidity (ratio of bank liquid securities to total assets), government bond rate (10-year government bond return), GDP per capita, GDP growth (growth 
rate of real GDP). The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard errors that are clustered by banks are reported 

beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

Panel A. Alternative fixed effect specifications 

COVID-19 measure Post-CVD CVD-contagion Post-CVD CVD-contagion Post-CVD CVD-contagion Post-CVD CVD-contagion 
  (1) (2) (3) (4) (5) (6) (7) (8) 

Post-CVD -0.0058***  -0.0040***  -0.0070***  -0.0078***  

 (0.000)  (0.000)  (0.000)  (0.000)  
CVD-contagion   -0.0009***  -0.0008***  -0.0009***  -0.0010*** 

  (0.000)  (0.000)  (0.000)  (0.000) 
Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes 
Quarter fixed effects Yes Yes No No Yes Yes No 

Yes 

No 

Yes 
Year fixed effects No No Yes Yes No No Yes Yes 
Bank fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Country fixed effects No No No No Yes Yes Yes Yes 
Observations 128,857 128,857 128,857 128,857 128,857 128,857 128,857 128,857 

Panel B. Alternative clustering of standard errors 

COVID-19 measure Post-CVD CVD-contagion Post-CVD CVD-contagion Post-CVD CVD-contagion Post-CVD CVD-contagion 

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

Post-CVD -0.0125***  -0.0125***  -0.0125***  -0.0125***  

 (0.000)  (0.000)  (0.009)  (0.003)  

CVD-contagion   -0.0016***  -0.0016***  -0.0016***  -0.0016*** 

  (0.000)  (0.000)  (0.002)  (0.000) 

Bank and macroeconomic controls Yes Yes Yes Yes Yes Yes Yes Yes 

Clustering Bank-quarter Bank-quarter Bank-year Bank-year Country-quarter Country-quarter Country-year Country-year 

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 128,857 128,857 128,857 128,857 128,857 128,857 128,857 128,857 
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Table A2. Treated and Control Groups 

The table categorizes countries into treated and control groups based on the median value of the disease severity variables in the first 
three quarters of 2020 in the country-level sample. The treated (control) countries that have above (below) median values of disease 

severity variable are denoted with a value of one (zero). Cases categorizes countries as treated when they have above median values of 

COVID-19 confirmed cases per million and categorizes them as the control group otherwise. Deaths categorizes countries as treated 

when they have above median values of COVID-19 confirmed deaths per million and categorizes them as the control group otherwise. 
Cases or deaths categorizes countries as treated when they have above median values of COVID-19 confirmed cases per million or above 

median values of COVID-19 confirmed deaths per million and categorizes them as the control group otherwise. Cases and deaths 

categorizes countries as treated when they have above median values of COVID-19 confirmed cases per million and above median values 

of COVID-19 confirmed deaths per million and categorizes them as the control group otherwise. 

 Country Code Cases Deaths 

Cases 

 or 

deaths 

Cases 

 and 

deaths 

 

Country Code Cases Deaths 

Cases 

 or 

deaths 

Cases 

 and 

deaths 

1 Afghanistan AFG 0 0 0 0 64 Kyrgyzstan KGZ 0 0 0 0 
2 Angola AGO 0 0 0 0 65 Korea KOR 0 0 0 0 
3 Albania ALB 0 0 0 0 66 Kuwait KWT 1 1 1 1 

4 

United Arab 

Emirates ARE 1 1 1 1 67 Lao PDR LAO 0 0 0 0 

5 Argentina ARG 1 1 1 1 68 Lebanon LBN 0 0 0 0 
6 Armenia ARM 1 1 1 1 69 Liechtenstein LIE 1 1 1 1 
7 Australia AUS 0 0 0 0 70 Sri Lanka LKA 0 0 0 0 
8 Austria AUT 1 1 1 1 71 Lithuania LTU 1 0 1 0 
9 Azerbaijan AZE 0 1 1 0 72 Latvia LVA 0 0 0 0 

10 Burundi BDI 0 0 0 0 73 Macao MAC 0 0 0 0 
11 Belgium BEL 1 1 1 1 74 Morocco MAR 0 0 0 0 
12 Bangladesh BGD 0 0 0 0 75 Moldova MDA 1 1 1 1 
13 Bulgaria BGR 1 0 1 0 76 Mexico MEX 1 1 1 1 
14 Bahrain BHR 1 1 1 1 77 Malta MLT 1 1 1 1 
15 Bahamas BHS 1 0 1 0 78 Montenegro MNE 0 0 0 0 

16 
Bosnia and 

Herzegovina BIH 1 1 1 1 79 Mongolia MNG 0 0 0 0 

17 Belarus BLR 1 1 1 1 80 Mozambique MOZ 0 0 0 0 
18 Belize BLZ 0 0 0 0 81 Mauritius MUS 0 0 0 0 
19 Bermuda BMU 1 1 1 1 82 Malawi MWI 0 0 0 0 
20 Bolivia BOL 1 1 1 1 83 Malaysia MYS 0 0 0 0 
21 Brazil BRA 1 1 1 1 84 Nigeria NGA 0 0 0 0 
22 Botswana BWA 0 0 0 0 85 Nicaragua NIC 0 0 0 0 
23 Canada CAN 1 1 1 1 86 Netherlands NLD 1 1 1 1 
24 Switzerland CHE 1 1 1 1 87 Norway NOR 1 1 1 1 
25 Chile CHL 1 1 1 1 88 Nepal NPL 0 0 0 0 
26 China CHN 0 0 0 0 89 New Zealand NZL 0 0 0 0 
27 Cote d'Ivoire CIV 0 0 0 0 90 Oman OMN 1 1 1 1 
28 Colombia COL 1 1 1 1 91 Pakistan PAK 0 1 1 0 
29 Costa Rica CRI 0 0 0 0 92 Panama PAN 1 1 1 1 
30 Cayman Islands CYM 0 1 1 0 93 Peru PER 1 1 1 1 
31 Cyprus CYP 1 1 1 1 94 Philippines PHL 0 0 0 0 
32 Czech Republic CZE 1 1 1 1 95 Poland POL 1 1 1 1 
33 Germany DEU 1 1 1 1 96 Portugal PRT 1 1 1 1 
34 Denmark DNK 1 1 1 1 97 Paraguay PRY 0 0 0 0 
35 Dominican 

Republic 

DOM 1 1 1 1 98 Palestinian 

Territory 

PSE 0 0 0 0 
36 Ecuador ECU 1 1 1 1 99 Qatar QAT 1 1 1 1 
37 Egypt EGY 1 0 1 0 10

0 

Romania ROU 1 1 1 1 
38 Spain ESP 1 1 1 1 10

1 

Russian 

Federation 

RUS 1 1 1 1 
39 Estonia EST 1 1 1 1 10

2 

Rwanda RWA 0 0 0 0 
40 Finland FIN 1 1 1 1 10

3 

Saudi Arabia SAU 1 1 1 1 
41 France FRA 1 1 1 1 10

4 

Singapore SGP 0 1 1 0 
42 United Kingdom GBR 1 1 1 1 10

5 

El Salvador SLV 0 1 1 0 
43 Georgia GEO 0 0 0 0 10

6 

Serbia SRB 1 1 1 1 
44 Ghana GHA 0 0 0 0 10

7 

Slovakia SVK 0 0 0 0 
45 Greece GRC 0 0 0 0 10

8 

Sweden SWE 1 1 1 1 
46 Guatemala GTM 1 1 1 1 10

9 

Syria SYR 0 0 0 0 
47 Guyana GUY 0 0 0 0 11

0 

Thailand THA 0 0 0 0 
48 Hong Kong HKG 0 0 0 0 11

1 

Trinidad and 

Tobago 

TTO 0 0 0 0 
49 Honduras HND 1 1 1 1 11

2 

Turkey TUR 1 1 1 1 
50 Croatia HRV 1 0 1 0 11

3 

Taiwan TWN 0 0 0 0 
51 Hungary HUN 1 0 1 0 11

4 

Tanzania TZA 0 0 0 0 
52 Indonesia IDN 0 0 0 0 11

5 

Uganda UGA 0 0 0 0 
53 India IND 0 0 0 0 11

6 

Ukraine UKR 1 1 1 1 
54 Ireland IRL 1 1 1 1 11

7 

Uruguay URY 0 0 0 0 
55 Iraq IRQ 1 1 1 1 11

8 

United States USA 1 1 1 1 
56 Iceland ISL 1 1 1 1 11

9 

Uzbekistan UZB 0 0 0 0 
57 Israel ISR 1 1 1 1 12

0 

Venezuela VEN 0 0 0 0 
58 Italy ITA 1 1 1 1 12

1 

Vietnam VNM 0 0 0 0 
59 Jamaica JAM 0 0 0 0 12

2 

Kosovo XKX 0 0 0 0 
60 Jordan JOR 0 0 0 0 12

3 

South Africa ZAF 1 1 1 1 
61 Japan JPN 0 0 0 0 12

4 

Zambia ZMB 0 0 0 0 
62 Kazakhstan KAZ 0 1 1 0 12

5 

Zimbabwe ZWE 0 0 0 0 
63 Kenya KEN 0 0 0 0        
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Table A3. Tests of Parallel Trends 

The table reports test statistics for the assumption that treated and control group firms exhibited parallel trends, i.e. that the outcome 
variable, Loan Growth, manifest similar pre-shock trends. We report the average Loan Growth for the treated and control groups, 

along with the tests of statistical differences in the quarters before the treatment (the “pandemic”). We define four sets of treated 

banks based on the median value of the disease severity variables in the first three quarters of 2020 in the country-level sample 

using cases, deaths, cases or deaths, cases and deaths. Cases categorizes countries as treated when they have above median values 
of COVID-19 confirmed cases per million and categorizes them as the control group otherwise. Deaths categorizes countries as 

treated when they have above median values of COVID-19 confirmed deaths per million and categorizes them as the control group 

otherwise. Cases or deaths categorizes countries as treated when they have above median values of COVID-19 confirmed cases 

per million or above median values of COVID-19 confirmed deaths per million and categorizes them as the control group otherwise. 
Cases and deaths categorizes countries as treated when they have above median values of COVID-19 confirmed cases per million 

and above median values of COVID-19 confirmed deaths per million and categorizes them as the control group otherwise. Table 

1 provides variable definitions. The p-values are reported beneath the coefficient estimates. *, **, and *** indicate significance at the 

10%, 5%, and 1% levels, respectively.  

Variables Mean Control Mean Treated Difference |t| Pr(|T|>|t|) 

      
Panel A. Cases  

 
 
Loan growth -0.0002 0.0010 –0.0012 -1.4327 0.1545 

Panel B. Deaths  

 
 
Loan growth -0.0002 0.0010 –0.0013 -1.5508 0.1235 

Panel C. Cases or deaths 

 
 
Loan growth -0.0003 0.0009 –0.0012 -1.4621 0.1463 

Panel D. Cases and deaths 

 
 
Loan growth -0.0002 0.0010 –0.0013 -1.5356 0.1272 
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Table A4. A placebo shock 

The table presents the results of a placebo shock to verify the assumption that treated and control group firms exhibited parallel 
trends, i.e. that the outcome variable, Loan Growth, manifest similar pre-shock trends. Following Poczter (2016), we utilize a 

placebo shock, whereby the actual pandemic shock is shifted back in time and the actual treatment period is removed from the 

regression sample to avoid the contamination of the placebo shock test. After removing the real shock period observations between 

2020Q1 and 2020Q3, we apply the placebo shock 1 year (4 quarters) before the actual shock. We regress the dependent variable, 
the quarterly logarithmic growth rate of total loans, on the explanatory variables of interest, placebo shock (a binary indicator that 

equals one during the placebo shock, first through fourth quarters of 2019, and zero otherwise), while controlling for various bank-

level and macroeconomic factors, time (quarter) fixed effects, and country fixed effects. Bank and macroeconomic controls are: 

equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), 
liquidity (ratio of bank liquid securities to total assets), government bond rate (10-year government bond return), GDP per capita, 

GDP growth (growth rate of real GDP). p-value is reported for each key variable. The details of definitions and measurements of 

all variables are reported in Table 1. p-values based on standard errors that are clustered by countries are reported beneath the 

coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 
 

   All countries United States                  Rest of the World 

  (1) (2) (3) 

Placebo shock 0.0108*** 0.0110*** 0.0009 

 
(0.000) (0.000) (0.632) 

Equity 0.0002*** 0.0002*** 0.0001 

 
(0.000) (0.000) (0.226) 

ROA 0.0008*** 0.0008*** 0.0008 

 
(0.000) (0.000) (0.143) 

Size 0.0027*** 0.0028*** 0.0008** 

 
(0.000) (0.000) (0.034) 

Liquidity 0.0001*** 0.0001*** 0.0001*** 

 
(0.000) (0.000) (0.000) 

Government bond rate 0.0153*** 0.0171*** 0.0085*** 

 
(0.000) (0.000) (0.000) 

GDP per capita 0.0131*** 0.0215*** -0.0048*** 

 
(0.000) (0.000) (0.008) 

GDP growth -0.0000*** -0.0000*** -0.0000*** 

 
(0.000) (0.003) (0.004) 

Time fixed effects Yes Yes Yes 

Country fixed effects Yes Yes Yes 

Observations 96,948 90,840 6,108 
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Table A5. The impact of the COVID-19 pandemic shock on global bank lending: Alternative difference-in-difference analyses using monthly data 

This table reports robustness results for analyzing the effects of the COVID-19 pandemic shock on global bank lending using monthly data. Panel A reports test statistics for the 
assumption that treated, and control group firms exhibited parallel trends, i.e. that the outcome variables, Total loan growth, Corporate loan growth, and Consumer loan growth, 

manifest similar pre-shock trends. We report the averages of each outcome variable for the treated and control groups, along with the tests of statistical differences in the months 

before the treatment (the “pandemic”). We define treated banks based on the median value of the disease case severity in the first nine months of 2020 in the country-level sample. 

Cases categorizes countries as treated when they have above median values of COVID-19 confirmed cases per million and categorizes them as the control group otherwise. In Panel 
B, we estimate difference-in-difference models where the dependent variable is the monthly growth in bank lending and the main explanatory variable of interest is the interaction 

term of Post-CVD and Affected. Post-CVD is a binary indicator that equals one for the first nine months of 2020, and zero otherwise; and Affected cases equals one for countries with 

above median values of COVID-19 confirmed cases per million. All regressions control for country averages of the following quarterly bank-level and macroeconomic factors 

(untabulated): equity (ratio of bank equity to total assets), ROA (bank’s net income over total assets), size (natural logarithm of bank total assets), liquidity (ratio of bank liquid 
securities to total assets), GDP growth (growth rate of real GDP). The details of definitions and measurements of all variables are reported in Table 1. p-values based on standard 

errors that are clustered by countries are reported beneath the coefficient estimates. Significance at the 10%, 5%, and 1% level is indicated by *, **, and ***, respectively. 

 

Panel A. Tests of Parallel Trends 

Variables Mean Control Mean Treated Difference         |t|              Pr(|T|>|t|) 

Total loan growth -0.0010 -0.0012 0.0002 0.1475 0.8837 

Corporate loan growth -0.0015 0.0009 -0.0024 -0.6342 0.5306 

Consumer loan growth 0.0009 -0.0006 0.0016 1.1777 0.2485 

 

Panel B. Difference-in-difference estimations 

 Total loans Corporate loans Consumer Loans 

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

Post-CVD × Affected cases -0.0117** -0.0117** -0.0177*** -0.0171*** -0.0102** -0.0109** 

 
(0.010) (0.015) (0.000) (0.000) (0.012) (0.012) 

Affected Yes Yes Yes Yes Yes Yes 

Post-CVD Yes Yes Yes Yes Yes Yes 

Bank and macroeconomic controls No Yes No Yes No Yes 

Month fixed effects Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes No Yes No Yes No 

Observations 1,287 924 1,287 924 1,287 924 
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Figure A1. Parallel Trends 

The figure provides a visual representation of treated and control group banks exhibiting parallel trends, i.e. that the outcome variable, Loan Growth, manifest similar pre-shock 
trends. We set the base period as 2019Q4 and plot the evolution of Loan Growth for the treated and control groups, in the four quarters before the treatment (the “pandemic”) and 

during the treatment. We define treated banks based on the median value of the disease severity variables in the first three quarters of 2020 in the country-level sample using disease 

cases. Disease cases categorizes countries as treated when they have above median values of COVID-19 confirmed cases per million and categorizes them as the control group 

otherwise. Table 1 provides variable definitions. Table A2 provides information on the categorization of the treated and control groups. 

 


