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COVID-19, corporate non-performing loans,
and corporate lending dynamics:
Evidence from Russian regions

The COVID-19 pandemic had a highly negative impact on the corporate sector across many
economies. This study examines the relationship between the spread of the COVID-19 virus,
the quality of corporate loan portfolios, and the volume of corporate loans in Russian re-
gions. Using cross-regional variation in the number of COVID-19 cases in Russia from April
2020 to February 2022, we document lower corporate loan portfolio quality among banks
operating in regions with higher COVID-19 rates, as well as an inverse relationship between
corporate non-performing loans and the volume of corporate loans issued by Russian banks.
We conclude that Russian banks adjusted their credit policy, observing a decrease in the
quality of corporate loan portfolios. We also quantitatively analyze specific business support
measures introduced in Russian regions during the COVID-19 crisis.
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1. Introduction

he COVID-19 pandemic had an unprecedented impact on the economic activity of many

countries. The implementation of lockdowns, coupled with a significant drop in aggregate

demand and other adverse effects of COVID-19, resulted in many sectors of the economy
experiencing a decline. This had an impact on the financial sector’s vulnerability.

During the pandemic, the state of the banking sector can be assessed through key indicators
such as non-performing loans (NPL) and loan portfolio dynamics (Norden et al., 2021). These in-
dicators feature prominently in the literature on the COVID-19 pandemic effects and consequences
(Benavides-Franco et al., 2023).

The analysis of economic and financial stability in the corporate sector provides a signifi-
cant and broad area for research. This is applicable from the perspectives of the banking sec-
tor and the effectiveness of support measures implemented by the government. The credit qual-
ity of corporate borrowers and changes in the volume of corporate loans granted by banks dur-
ing the COVID-19 pandemic can provide information about the behavior of companies and banks
in the crisis triggered by the pandemic. This could help to draw out important lessons useful
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for possible economic scenarios in the future. A comprehensive review of government support
measures for the business sector can reveal their effectiveness and can be applied in future crises.

Russia offers a unique opportunity to conduct research in certain areas, for a number of rea-
sons. Firstly, its vast territory and numerous regions mean that COVID-19 transmission statistics
vary considerably, providing researchers with a large sample of data.

Secondly, Russian companies suffered economic setbacks no less than companies in other coun-
tries, as a number of negative consequences of the COVID-19 pandemic were experienced, in-
cluding rising prices, reduced demand, postponed deliveries, and disruptions in the supply chain.
In order to meet escalating costs, it was common for companies to borrow from banks. However,
some companies were unable to withstand the adverse conditions and went bankrupt?. On the con-
trary, some industries made strategic adjustments to the new conditions and as a result required ad-
ditional financing through bank loans. The diverse reactions of Russian companies to the effects
of the pandemic play a significant role in motivating this research.

Thirdly, the availability of data on Russian banks and their indicators makes it possible to track
the volume of corporate loans issued and the dynamics of NPL in the corporate sector. According
to the Central Bank of Russia3, the corporate loan portfolio of Russian banks grew significantly:
in 2020 and 2021, the volume of corporate loans grew by 5.7 and 7.2 trillion rubles, respectively,
indicating an increase in lending. This might suggest that Russian businesses were facing a short-
age of their own funds. On the positive side, this could also indicate an increase in the business
activity of Russian companies even in times of crisis. Meanwhile, the Central Bank of Russia* re-
ported a decline in the overall volume of corporate NPL in 2020-2021. There are two main fac-
tors contributing to this: firstly, there was a reduction in the number of borrowers, especially those
who faced difficulties and subsequently filed for bankruptcy; secondly, the efforts of the govern-
ment to support businesses during the COVID-19 pandemic had a positive impact. Figure 1 illus-
trates the dynamics of corporate NPL and the volume of corporate loans issued by Russian banks
for the corporate sector.

Finally, federal and regional authorities contributed to supporting the business sector by intro-
ducing various support measures, for example, tax concessions, temporary suspension of business
inspections, the postponement of permit renewals, grants for small and medium-sized enterprises
(SME), support for individual entrepreneurs, the state provision of loans for salaries, preferential
loans, support for tenants, and others’. The wide range of measures that were introduced provides
the basis for a more comprehensive analysis of how the COVID-19 pandemic affected the qual-
ity of the corporate loan portfolio and the volume of corporate loans issued by Russian banks.

This paper explores whether Russian banks tended to adapt their credit policy under pandemic
pressure, facing current or expecting changes in the behavior of corporate borrowers. Therefore,
this study focuses on the level of non-performing corporate loans and the level of loans issued
by Russian banks to the corporate sector. How the implementation of business support measures

2 The Central Bank of Russia. (2021). Analytical review of the lending market for small and medium-sized enterprises
(in Russian). https://www.cbr.ru/collection/collection/file/39663/inf material msp th 2021.pdf.

3 The Central Bank of Russia. (2022). Banking sector — 2021: lending (in Russian). https://www.banki.ru/news/
research/?1d=10962645.

4 The Central Bank of Russia. (2020). Banking sector — 2020: lending (in Russian). https://www.banki.ru/news/
research/?id=10943188.

5 Official information about coronavirus in Russia (in Russian). http://duma.gov.ru/news/48315/.
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Fig. 1. The share of corporate NPL and corporate loans issued by Russian banks,
April 2020 — February 2022

affected the volume of corporate loans was then analyzed. These steps are carried out using monthly
bank-level data for Russian regions for the period from April 2020 to February 2022, taking into
account the financial characteristics of banks, differences between regions, and data on the mea-
sures introduced to support the corporate sector.
The results confirm that Russian banks adjusted their credit policy during the COVID-19 pan-
demic, because the higher the share of NPL, the lower the volume of loans issued to companies.
The analysis of data collected manually on the measures provided by the authorities in Russian
regions to support companies allowed us to identify more and less effective support measures.
We found that the deferral of rent payments and the provision of grants, subsidies, and direct
financial assistance for SMEs had a more positive impact on corporate loans issued than the reduced
tax rate under the simplified taxation system (STS) for legal entities and individual entrepreneurs
and the exemption for or significant reduction of the amount of property, transport, or land tax.
The paper contributes to the literature on the economics of the COVID-19 pandemic. We aim
not only to improve the understanding of the correlation between fluctuating corporate NPL and
corporate loans issued by Russian banks, taking into account the impact of the pandemic, but also
to examine the impact of the support measures for businesses implemented by Russian authorities.
The rest of the paper is structured in the following way. Section 2 includes the analysis of the lit-
erature and the hypotheses. Section 3 describes the methodology, the econometric models, and
the variables and data used. Section 4 interprets the empirical results and the results of testing
the effectiveness of the support measures implemented by Russian authorities to assist companies
during the COVID-19 pandemic. The policy implications of the research is discussed in the con-
clusion.

2. Literature review and hypothesis development

The shock which occurred from the end of 2019 due to the COVID-19 pandemic and lasted un-
til 2022 had an unprecedented effect on global economy, especially in the financial sector as banks
which tried to help firms to survive during the period noted. As expected, during the crisis period
business clientele increased their liquidity demands that led to the necessity of loans from banks
(Acharya, Steffen, 2020; Beck, Keil, 2022). The reasons for this, most relevant to the COVID-19
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pandemic, are the disruption of the supply chains, the slowdown in production, the increase in un-
employment rate, and the precautionary saving behavior of consumers (Demirgiic-Kunt et al.,
2021). Li et al. (2020) highlight the 50-fold growth in firms’ borrowing during three weeks of March
2020 in the US. De Vito, Gomez (2020) predict that about 1500 firms across 26 countries could
spend all their cash within six months which again led to the need to borrow from banks. Greenwald
et al. (2020) show that the increase in firm borrowing occurred in existing credit lines rather than
in new credit facilities. All these factors caused credit risk and default rates to increase in the bank-
ing system (Sinkala et al., 2022).

In terms of borrowing, we should consider that not only the demand side, i.e. firms, but also
the side of supply, i.e. banks, might affect the dynamics of borrowing. If banks experience an in-
crease in liquidity, this does not definitely lead to a stimulation of the real economy and an increase
in loans issued, on the contrary, it might lead to a situation when banks hoard cash, as, for exam-
ple, during the 2008 crisis in the US banking system (Cornett et al., 2010). Since the reactions
of banks are often ambiguous, it is important to analyze how banks adopted their credit politics
in response to the COVID-19 outbreak.

In response to the onset of the COVID-19 health crisis, banks reduced new lending. This type
of adjustment to credit supply was found by Greenwald et al. (2020) and Bodellini, Lintner (2020).
Beck, Keil (2022) explain this through loan portfolio’s problems after the pandemic begun, which
are expressed in the increase in NPL. Marcu (2021) confirms the growing vulnerability of banks
due to the higher level of NPL.

Some authors note the increase in credit supply provided by banks after the spread COVID-19
(Dursun-de Neef, Schandlbauer, 2021). They explain such evidence in terms of “zombie lending”.
Beck, Keil (2022) state this was possible due to the Paycheck Protection Program (PPP) as gov-
ernment support in the US which was also in line with (Chodorow-Reich et al., 2022). Although
it seems to be more likely that banks with better financial performance are able to accommodate
the liquidity demand as Cornett et al. (2010) conclude after the 2008 crisis, the COVID-19 pan-
demic might be considered as an exception to these findings. Li et al. (2020) explain this phenom-
enon based on the sufficient amount of capital from deposits that are used to finance loans.

Returning to the more expected adjustments of banking credit supply, T616, Virén (2021) de-
scribe numerous studies about the effects of NPL on lending dynamics. As a consequence, it is in-
teresting to analyze whether banks changed their credit policy depending on NPL and its dynam-
ics during the COVID-19 pandemic.

Ari et al. (2021) conduct a comprehensive analysis of NPL, especially during banking crises
in 82 countries begun in 1990, that allows them to identify three groups of the main predictors
determining NPL such as macroeconomic, banking, and corporate predictors. The authors capture
GDP growth, unemployment, inflation, public debt, the exchange rate, and interest rates as mac-
roeconomic NPL predictors (Kilig, Kartal, 2021; Petkovski et al., 2021; Bukowski, Kosztowniak,
2022; Foglia, 2022). Among banking determinants of NPL, the authors explore bank profitabil-
ity (i.e., bank return on assets and equity), cost efficiency (i.e., net interest margin), ownership
concentration, and diversification (Khan et al., 2020; Olarewaju, 2020; Petkovski et al., 2021;
Naili, Lahrichi, 2022). The last group of predictors pertaining to corporate conditions is inves-
tigated through corporate leverage, service capacity, the maturity profile of debt, and interna-
tional competitiveness. The effect of NPL determinants might be ambiguous due to the different
goals of the authors, the data collected, and the specifications used. More details are presented
in the next section.
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Having investigated the influence of NPL on lending dynamics in European Economic Area
banks from 2014 to 2019, T616, Virén (2021) also acknowledge how NPL affect measures of bank
performance such as profitability, capital adequacy, and funding costs. This approach was con-
ceptualized by Aiyar et al. (2015) and again proves the importance of NPL not only in bank loan
portfolio performance, but also in decision-making by banks.

Despite the fact that higher liquidity demand from firms and the credit supply adjustments
provided by banks are observed in a great number of studies, these findings depend on the data
or the set of countries. This allows us to be the first authors to study the case of Russian regions.

Hypothesis 1. Higher COVID-19 exposure in a region is accompanied by an increase in the share
of corporate NPL.

Building on previous studies, our research examines the impact of the COVID-19 pandemic
on the dynamics of corporate loans issued by Russian banks, taking into account NPL (Dursun-de
Neef, Schandlbauer, 2021). This correlation sheds light on the complicated changes made by
Russian banks in their loan provisions, reflecting the impact of the pandemic and the corporate
NPL.

Hpypothesis 2. The increase in new COVID-19 cases significantly increases bank lending to
businesses in regions with relatively low volumes of corporate NPL.

Another aspect that is most often mentioned in the literature on the relationship between
the COVID-19 pandemic and the banking sector is government or policy support measures.
Indeed, measures taken at the state or more local level might affect both the behavior of corporate
borrowers and adjustments made by the banking side, so we also analyze this aspect in the cur-
rent study.

Marcu (2021) compares the 2008-2009 economic crisis with the crisis induced by
the COVID-19 outbreak and concludes that despite the fact that the banking system was capi-
talized enough compared to 2008-2009, in 2020, the measures of public authorities and cen-
tral banks should have been (and were) more versatile compared to the previous crisis. Li et al.
(2020) highlight that the faster start of regulatory support compared to the crisis of 2008, espe-
cially the Federal Reserve’s liquidity supply, was one of the reasons why banks were able to meet
the cash demand. This finding is in line with the results by Beck, Keil (2022) who also called
the government-backed loan programs a subsidy for business. As stated earlier, some policy
measures, for instance, PPP, even allow banks to increase the credit supply (Beck, Keil, 2022;
Chodorow-Reich et al., 2022).

Demirgilig-Kunt et al. (2021) describe in detail the policy decisions already in 2020 in the bank-
ing sector to lower the negative impact of the pandemic. In general, the authors identify four cat-
egories: measures to protect individuals, companies, banks, and national health systems. Degryse,
Huylebroek (2023) highlight the most popular government business support programs implemented
in different countries such as the postponement of loan payments, tax deferrals, interest-free loans,
and the temporary relaxation of certain loan restructuring programs. The impact of a diverse ar-
ray of support measures is again ambiguous because depends not only on certain aspects of policy
interventions, but also on the pre-pandemic conditions in different countries (Feyen et al., 2021).
The following hypothesis accounts for the effect of government support measures implemented
in Russia.

Hypothesis 3. Support measures implemented in Russian regions are positively associated with
the future credit growth for the banks even with higher rates of COVID-19 infections.
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3. Empirical strategy

To shed light on the specific contribution of the corporate NPL to the dynamics of corporate
lending during the COVID-19 pandemic, we use a two-step approach.

At the first step we examine loan portfolio quality during the pandemic. We investigate the de-
terminants of the NPL ratio (Hypothesis 1) using a generalized method of moments (GMM) es-
timator for dynamic panel data (Arellano, Bover, 1995). This estimator takes into consideration
the unobserved heterogeneity and persistence of the dependent variable over time, and the serial
correlation if it exists, ensuring consistent estimations (Arellano, 2002). The inclusion of the lagged
variables, both dependent and explanatory, deals with the potential endogeneity problem and miti-
gates the potential problems of reverse causality and simultaneity (T616, Virén, 2021). To account
for time fixed effects, monthly dummy variables are included, while dummies on banks are intro-
duced to control for the heterogeneity of banks in Russian regions.

The baseline dynamic regression model using panel GMM techniques is

NPL Ratio,,, =9, + 0, - NPL Ratio, ,, , + 0, - New COVID-19 Cases,,_, +
+9, - Banks,,, + 0, Regions,, +a, +y, +e,,,,

)

where b indexes the Russian banks, » — Russian regions, t — month; ¢, are individual fixed ef-
fects (on the bank-level), and y, are time fixed effects.

The dependent variable NPL Ratio,,, is measured as the size of corporate NPL to the to-
tal gross loans in bank b registered in region » during month 7 (in percentage). By NPL we un-
derstand loans with overdue payments (interest and/or principal amount) which exceed 90 days
(International Monetary Fund, 2002). The division by total gross loans allows us to normalize
banks in the sample (Acharya et al., 2020; Naili, Lahrichi, 2022).

New COVID-19 Cases, ,_, represents the number of new confirmed COVID-19 cases in thou-
sands of people in region  in month (z — 1). This measure is directly observed in most of the public
information sources®. Following (Norden et al., 2021), the lagged value of the main independent
variable reflects on the fact that the business responds with a delay to an increase in the incidence
rate. Both the sign and the significance of the spread of COVID-19 are key to investigate whether
the COVID-19 outbreak affect corporate NPL. We expect to find a positive relationship between
new cases of COVID-19 in Russian regions and the corporate NPL ratio (J, >0). The data on
the spread of COVID-19 in Russian regions is extracted from Yandex Datal.ens’ and verified by
Johns Hopkins University$, on cronkoponaBupyc.pd?’, and Yandex services.

Following the literature, we control for bank characteristics, using the set of independent de-
terminants Banks, , , , including the control variables: bank size, capital adequacy ratio, and de-
posits to total assets ratio.

6 We also estimate the models for the different lags of the new COVID-19 cases, the region growth rates of the COVID-19
cases with and without the lags, however, they do not provide sustainable results (are available upon request).

7 Coronavirus. Dashboard and data. The official website of Yandex Cloud (2022). https://cloud.yandex.com/en/mar-
ketplace/products/yandex/coronavirus-dashboard-and-data.

8 Coronavirus Resource Center. The official website of Johns Hopkins University (2022). https://coronavirus.jhu.eduw/map.
html.

9 Official information about coronavirus in Russia. The official website of the Government of the Russian Federa-
tion (2022). (In Russian). https://xn--80aesfpebagmfblcOa.xn--plai/.
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The capital adequacy ratio CAR, ,, ,, characterizes bank sustainability. The literature shows an
ambiguous impact of this predictor on the share of corporate NPL in the total credit portfolio, ex-
plaining this based both on “bad management” hypothesis (a positive link) and “moral hazard” hy-
pothesis (a negative association) (Keeton, Morris, 1987; Khan et al., 2020; Naili, Lahrichi, 2022).
In Russia, the minimum level of the capital adequacy ratio, set by the Central Bank of Russia'?,
is 10%.

Bank Size,, , , is calculated as the natural logarithm of bank total assets (Naili, Lahrichi, 2022).
However, evidence concerning the link between bank size and the level of corporate NPLs share
is mixed. Larger banks might be a signal of good management which leads to higher quality
models for borrower monitoring. In this case the impact of the bank size on the NPLs is inverse
(Cincinelli, Piatti, 2021). In contrast, some authors find a positive effect confirming the “too big
to fail” hypothesis that means “bad management” in terms of borrower screening and a high level
of risk-taking (Naili, Lahrichi, 2022).

The ratio of all bank deposits (the sum of deposits provided by the bank to individuals and
corporate sector) to total assets ( Deposits / Assets, ., ,) is used as a critical measure to the bank’s
deposit policy which is also connected with the credit policy provided by banks (Anani, Owusu,
2023). Based on the existing empirical results, we expect the following relationship: a higher ra-
tio reflects a more effective credit supervision system (Olarewaju, 2020).

The data about banking variables is obtained from the CBR website, which publishes regular
bank financial statements, at the bank level. Nevertheless, the banks registered in Moscow, Saint-
Petersburg, Moscow Region, and Leningrad Region were excluded from the sample in order to
mitigate the problem of consolidated reporting of a significant number of banks which are regis-
tered in these territories and have branches in different regions of Russia, which does not allow
the division of the indicators of banks into central and regional ones. All bank control variables
are monthly and considered with lags according to the assumption that past bank performance in-
fluence the current indicators.

We further control for regional characteristics using a set of independent determinants Regions, ,,
including gross regional product per capita (GRP per capita) and inflation. There is sufficient em-
pirical evidence of an association between these macroeconomic conditions and corporate NPL
(Ari et al., 2021; Petkovski et al., 2021; Stachr, Uuskiila, 2021; Naili, Lahrichi, 2022).

A large body of literature has attempted to address the impact of GDP on the level of NPLs.
Authors point that higher GDP more likely characterizes the higher income of business which gives
borrowers additional opportunities to service their corporate loans. On the contrary, during eco-
nomic challenges, the level of NPL increases due to higher unemployment rate and lower income,
as borrowers experience more difficulties repaying their loans (Ari et al, 2021; Petkovski et al.,
2021; Staehr, Uuskiila, 2021; Naili, Lahrichi, 2022). We explore not the growth rate of Russian
GDP but GRP per capita, , ,, reflecting the economic development of Russian regions, and expect
an inverse relationship between GRP per capita and the level of corporate NPL. The data about
GRP per capita in Russian regions is collected from Fedstat!!.

Inflation, | as another important determinant demonstrates an unclear effect on NPL. An oppo-
site relationship between these factors might be interpreted as a reduction of the loan value in real

10 Bulletin of the Central Bank of Russia. Instruction of the Central Bank of Russia Dated June 28, 2017 No. 180-I
“On Mandatory Standards of Banks” (in Russian). https://www.cbr.ru/Queries/XsltBlock/File/86297/-1/1899-1900/.

I hitps://www.fedstat.ru/indicator/42928.
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terms, while a positive link indicates the negative influence of inflation on NPL due to a reduction
of business revenue which reduces cuts their funds for repayment of their loans (Naili, Lahrichi,
2022). The inflation data is collected from Fedstat'? on a monthly basis, using lagged values, and
calculated by a subtraction of 100% from the consumer price index (CPI).

The second step investigates not only how the pandemic influenced the quality of banks’ loan
portfolio through the analysis of corporate NPL (Hypothesis 1), but also which side of the credit
process might have had a greater impact on the dynamics of the banking sector during the onset
of the pandemic: the banks or the business (Hypothesis 2). To estimate the regression equation at
the second step, we again implement a GMM estimator (Arellano, Bover, 1995). The baseline dy-
namic regression model using panel GMM techniques is

Corporate Loans | Total Assets,,, = B, + f3, - Corporate Loans | Total Assets,,,_, +

+pB, - New COVID-19 Cases, ,_, + f3, -me,r +

=1

N 2
+pB, - (New COVID-19 Cases,,_,) X (NPL Ratio, , , )+ fs - Banks, , , +

+B - Regions, , +a, +y, +¢,,,.

The second step dependent variable, Corporate Loans / Total Assets, , ,, represents the ratio
of the corporate loans granted over the total assets for bank b registered in region » during month ¢.
The choice of this variable based on the previous literature, for example, (Norden et al., 2021).

Similar to the first step, the one of the main variables of interest is New COVID-19 Cases, ,_,.
According to the literature, the relationship between the severity of COVID-19 and the volume
of corporate credit issued by banks is mixed. According to (Kryzanowski et al., 2023), a sig-
nificant number of companies filed for bankruptcy during the pandemic, making it impossible
for them to obtain bank loans which reduced the volume of corporate loans provided by banks.
On the other hand, companies experiencing economic difficulties, for example due to the introduc-
tion of quarantine restrictions, delayed deliveries, or a drop in demand caused by the COVID-19
pandemic, might more actively turn to banks for financial support, as can companies, for exam-
ple in the field of medicine, the delivery of goods, or adapting the business to the new conditions.
This allows banks to more actively provide credit to support these businesses and stimulate eco-
nomic growth. Therefore, at this step we expect to find a positive relationship between the new
cases of COVID-19 in Russian regions and the dynamic of corporate loans (3, > 0).

The dependent variable at the second step, NPL Ratio, ,,_, is the estimated value from the first
step of the share of corporate NPL over the total gross loans in bank b registered in region » during
month (¢ — 1). Following the assumption of a less rapid reaction of banks to changes in the loan port-
folio quality, we use the lagged value. We expect an inverse relationship between this variable and
the dynamics of corporate loans, assuming that Russian banks, under the pressure of the COVID-19
crisis, adjusted their credit policies to the observed conditions (3, > 0). S

B, provides an estimation of interaction term, (New COVID-19 Cases,,_,) X (NPL Ratio, , ,_,),
meaning the effect of COVID-19 severity on bank decisions in response to the decrease in the qual-
ity of their credit portfolio. We expect 3, to be negative because the higher the number of new
COVID-19 cases, the greater the number of loans granted by banks, given that the number of NPL

12 hitps://www.fedstat.ru/indicator/33568.
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is reduced, and the higher the number of NPL, the lower the number of corporate loans from banks
given the larger number of new COVID-19 cases.

To control for bank characteristics at this stage, we use the set of independent determinants,
Banks, , ,, including bank size, capital adequacy ratio, deposits to total assets ratio, and return on
assets (ROA).

Bank Size, , ,_,: here we expect to find a positive relationship with the corporate loans issued
by banks, since larger banks are more reliable and have more opportunities to provide loans even
in times of crisis (Beck et al., 2015; Naili, Lahrichi, 2022).

The same suggestion about the direction of the relationship with the dependent variable is used
for the capital adequacy ratio (CAR), CAR, , ,_, (Gao et al., 2023).

Again, we use Deposits | Assets, ;. At this stage it allows us to control for funding conditions
(Norden et al., 2021). As Greenwald et al. (2020) point out, banks might use their deposit inflow
to match demand for credit. Consequently, we expect a positive relationship with corporate loans
provided by Russian banks during the COVID-19 pandemic.

ROA4,,,, is used as a proxy for bank profitability that should be positively connected with
the loan portfolio provided by the banks (Norden et al., 2021).

At the second step we also control for regional characteristics using the set of independent de-
terminants, Regions, ,, including both GRP per capita and inflation, which are used at the first step.

Including GRP per capita, ,_,, we expect to find a positive relationship with loans for businesses
in Russian regions. This relationship might indicate a favorable economic environment when com-
panies need additional funds for investments, expansion, and the launch of new projects, which
is also reflected in the growth of GRP.

Inflation, ,_,, in the case of loans provided for companies during the pandemic, should posi-
tively affect the need for funds for corporations, which may be reflected in an increase in the cor-
porate loans provided by banks.

Again, we exclude the banks registered in Moscow, St. Petersburg, Moscow Region, and
Leningrad Region.

We use bank-level data on Russian banks to document the corporate NPL dynamic and busi-
ness lending changes under pandemic pressure.

The final sample consists of 3066 observations including 148 unique banks. Using publicly
available COVID-19 and bank performance statistics in Russia, the dependent variables reflect-
ing the NPL of businesses and the volume of the corporate loans are studied from April 2020 to
February 2022. The control variables used with lags are captured from March 2020 to January 2022.

Table 1 shows the descriptive statistics of the variables analyzed at both steps. The correlation
matrix appears in Table Al in Appendix A, confirming that the data are not exposed to the multi-
collinearity problem.

4. Results
4.1. Effects of COVID-19 on corporate NPL in Russian regions
We start with investigating the determinants of the corporate NPL dynamic in Russian regions

under COVID-19 pressure as the first step of the analysis. Table 2 contains the empirical results:
column (1) shows the basic results of the estimations, which, in addition to the variable of interest,
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Table 1. Descriptive statistics

Variable N Mean Standard Min Max
deviation

Dependent variables

NPL Ratio,, , 3066 4.823 20.623 0.000 95.978
Corporate Loans | Total Assets, ,, 3044 0.441 0.194 0.000 0.889
Independent and control variables
New COVID-19 Cases, ,_, 3066 75.085 175.129 0.140 1639.990
Bank Size, ,,_, 3044 8.602 1.575 0.288 14.545
CAR,,, 3066 29.683 18.551 10.120 99.140
Deposits | Assets,, | 3044 0.675 0.185 0.001 0.955
RO4,, ., 3066 2.592 4.936 0.010 94.410
GRP per capita,,_, 3066 585716 449794 5443 2733622
Inflation, , 3066 4.493 1.679 1.870 11.820

include specific bank characteristics, while column (2) adds a basic set of regional control vari-
ables, i.e., the full set of controls.

For specifications 1 and 2, we obtain stable results for the first step, showing that the main vari-
able of interest measuring the spread of COVID-19 virus in Russian regions is positively associated
with NPL. This means that Hypothesis 1 should not be rejected. Our result is in line with the find-
ings of Kryzanowski et al. (2023), who report a significant increase of NPL ratios with increases
in COVID-19 cases for Chinese banks. The introduction of stricter isolation measures, lower con-
sumer demand, and lower incomes are among the reasons explaining the findings.

We use the predicted values from the first step as the data on corporate NPL in Russian banks
for the second step.

The results of this step emphasize the importance and relevance of the determinants described
in the literature on our data on Russian regions. For instance, the positive association between
the bank size and NPL ratio and the negative association between the CAR and NPL ratio might
reflect the necessity of bank management to adjust their credit policy under the major negative
impact of the COVID-19 pandemic. Therefore, more qualified management might mean better
processes in the bank, which is reflected in the fact that banks carefully issue loans, and therefore
the level of overdue debt should decrease.

The negative impact of GRP per capita on the level of corporate NPL means that in Russian re-
gions which demonstrate a high level of GRP as a characteristic of developing regional economic
potential, companies might experience less difficulties with financing their activities and repay-
ment of loans, which might lead to a decrease in the level of corporate NPL.

4.2. The effects of COVID-19 and corporate NPL on the lending dynamic
in Russian regions

At the second step we estimate how the number of new COVID-19 cases in Russian regions
and the quality of the credit portfolios represented through the estimated level of corporate NPL
from the first step, controlling for banking and regional characteristics, affects the volume of loans
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Table 2. Estimated coefficients of the first-step model

Variables NPL Ratiob,,-,;
) ()
NPL Ratio, , ,_, 0.215%*** 0.189***
. (0.132) (0.154)
New COVID-19 Cases, ,_, 16.375%** 2.534%x
' (11.837) (0.152)
Bank Size, , , | 6.727%%* 6.270%**
v (1.859) (1.512)
CAR,,, —8.990%** —11.092%*%*%*
' (7.153) (8.214)
Deposits | Assets, , ,_, —1.205%** —2.635%**
w (0.258) (0.304)
GRP per capita, ,_, —4.08]***
' (0.319)
Inflation,,_, —3.693%**
' (2.704)
Constant —1.150 *** —1.409%**
(0.345) (0.577)
Time FEs Yes Yes
Observations 3001 3001
Number of banks 148 148
Hansen test (p-value) 0.540 0.110
AR(1) 0.000 0.000
AR(2) 0.676 0.489

Note. Robust standard errors in parentheses:  — p < 0.1, * — p <0.05, ** — p <0.01, *** — p <0.001.

issued to corporates during the COVID-19 pandemic in Russian regions. Table 3 shows these re-
sults: column (1) includes only the measure of COVID-19 and the estimated level of corporate NPL
from the first step, column (2) adds the interaction term between the number of new COVID-19
cases in Russian regions and the estimated value of corporate NPL from the first step.

The stable positive relationship found between the number of COVID-19 cases in Russian re-
gions and the volume of the corporate loans issued in both specifications confirms the assumption
that during the crisis period companies needed additional funds. The significantly negative im-
pact of COVID-19 on loans is also found by (Norden et al., 2021). A one standard deviation in-
crease in the number of new confirmed cases causes a significant increase of approximately 0.1%
in the loans provided by banks in 1* and 2™ specifications. A similar effect size is reported by
Kryzanowski et al. (2023).

The coefficients before the estimated value of corporate NPL also show stable and expected re-
sults in both specifications: the higher the share of corporate NPL, the lower the volume of loans
provided to corporates (Guo, Tseng, 2023). This finding confirms that Russian banks have adjusted
their credit policy observing a higher level of corporate NPL during the COVID-19 pandemic.

The negative impact of the interaction term of the number of new COVID-19 cases in Russian re-
gions and the estimated value of corporate NPL from the first step supports Hypothesis 2. This result
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Table 3. Estimated coefficients of the second-step model

Variables Corporate Loans | Total Assets,, ,
() @
Corporate Loans | Total Assets,, ,_, 0.495%* 0.494%
w (0.161) (0.281)
New COVID-19 Cases, ,_, 0.0081#** 0.052%**
' (0.0567) (0.046)
Estimated NPL Ratio, , ,_, —0.0012%*** —0.0016***
o (0.0009) (0.0009)
(New COVID-19 Cases, ,_,) X (Estimated NPL Ratio, , ,_,) —0.0009***
' B (0.0001)
Bank Size, , | 0.800%** 0.980%**
| (0.321) (0.476)
CAR, . ., 0.426%** 0.493%**
” (0.102) (0.899)
Deposits  Assets, ., , —0.718%*x —0.726%**
v (0.267) (0.277)
ROA,, 0.360%** 0.504***
B (0.710) (0.698)
GRP per capita, ,_, 0.843%x 0.648%*
’ (0.190) (0.118)
Inflation,, 0.555%** 0.413%%*
’ (0.554) (0.347)
Constant 0.101%** 0.583%**
(0.251) (0.193)
Time FEs Yes Yes
Observations 2859 2859
Number of banks 148 148
Hansen test (p-value) 0.170 0.204
AR(1) 0.000 0.000
AR(2) 0.977 0.572

Note. Robust standard errors in parentheses: — p < 0.1, * — p <0.05, ** — p <0.01, *** — p <0.001.

reflects how the effect of the number of COVID-19 cases affect the reaction of banks to the de-
cline of the loan portfolio quality. This finding shows that Russian banks might expand the volume
of the loans issued in response to the increase in the number of COVID-19 cases in Russian re-
gions while banks make adjustments for the changes of the loan portfolio quality.

Regarding the coefficients of all the control variables in both specifications, we confirm the ro-
bustness of the results.

The positive coefficients before bank size, capital adequacy ratio, and ROA correspond to
the abovementioned assumptions about their impact on the volume of corporate loans in Russian
regions during the pandemic. All these variables characterize the stability of the banks and their
ability to provide corporate loans even during the crisis period.

The finding of a negative coefficient before the relationship between deposits and assets corrob-
orates the results found by Greenwald et al. (2020) and might mean that credit supply is covered
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not only through deposit inflows, but also through other liquidity channels for banks that are out
of the scope of current paper.

The positive coefficient of GRP per capita supports the existing empirical findings by Kryza-
nowski et al. (2023). We might interpret this as the willingness of Russian companies to reinsure
themselves during the crisis.

As expected, the higher the rate of inflation, the higher the businesses’ need for additional fi-
nancing, which is reflected in the positive relationship between the inflation rate and the volume
of corporate loans provided in Russian regions during the COVID-19 outbreak.

We also observe positive dynamics of corporate loans issued which is demonstrated through
the positive coefficient of the lag of the dependent variable which confirms the need for financ-
ing during the pandemic.

4.3. Effects of policy interventions on the relationship between
COVID-19 and lending dynamics in Russian regions

Finally, we investigate whether and how the COVID-19 pandemic and policy interventions af-
fected corporate loans in Russian regions.

Despite the fact that the policy support measures were aimed at protecting firms since
the COVID-19 pandemic began, some authors found significantly negative consequences of pol-
icy measures not only for the banking sector but also deepening the economic recession (Eichen-
baum et al., 2021). As stated by Norden et al. (2021) based on (Goel, Thakor, 2020), the direction
of the support measures’ impact depends on their rigidity: for example, mass gathering restric-
tions and social distancing are classified as soft policy interventions, while the closure of non-es-
sential services and public venues are considered more restrictive and classified as hard policy in-
terventions. These authors note that more soft policy interventions are more likely to show a posi-
tive effect on lending dynamics, while more restrictive measures exacerbated the economic crisis.
Similar findings are made by Eichenbaum et al. (2021) and Goel, Thakor (2020).

Bessonova et al. (2022) emphasize the rapid imposition of policy support measures for en-
terprises aimed at retaining employment in Russian regions. These authors analyze the evolving
conditions of the loan guarantee programs implemented through the banking sector. Investigating
the 20202021 loan guarantee programs, the authors observe an increase in the volume of loans at
subsidized interest rates, but the share of such loans considered as liquidity support is quite small
in the total amount of lending. The authors also found that the loan guarantee programs had a pos-
itive impact on the economic activity of the companies that received this support.

Zemtsov et al. (2022), who also analyze the Russian economic environment during the COVID-19
pandemic, focus on the state support measures for SMEs and highlight the crucial importance
of subsidies for the payment of wages that were provided by regional governments.

The next step investigating not only the influence of the number of COVID-19 cases and the dy-
namic of corporate NPL but also the federal and regional support measures for Russian compa-
nies on corporate loan dynamics contributes to the literature, especially about Russian regions and
provides some important findings.

Since policy support measures should be considered as endogenous because they might be
implemented as a response to the number of COVID-19 cases, a two-step approach is applied
(Aizenman et al., 2023).
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First, we examine the factors influencing the probability of implementing support measures
in Russian regions during the pandemic. We estimate probit models regressing the probability
of ensuring a particular support measure on the spread of COVID-19 in a particular region in a par-
ticular month and the pull of regional characteristics.

_ |1, if a particular support measure is implemented in a Russian region, 3)
Yre = 0, if aparticular support measure is not implemented in a Russian region,
P(y,,=1)=F(Z,.,) — probit model. @)

The list of the bank and regional characteristics (Z,,) includes the variables from the first step
of the main study: New COVID-19 Cases,,_,; GRP percapita,, ; Inflation, ,_,; Time fixed effects;
F(Z) — c.d.f. of standard normal distribution.

In this study we investigate the policy measures supporting businesses in Russian regions which
are presented in the Table 4. We manually collect a new dataset on the federal and regional mea-
sures to support Russian companies during the COVID-19 pandemic. Specifically, the data are
collected from the website of the Russian government!? and from the website of Kommersant'4,
a leading Russian media outlet, and from a website with statistical information about the spread
of COVID-19 in Russian regions — cronkopoHasupyc.pd'>. The data were collected manually:
for this it was necessary to analyze each Russian region separately and note the measures intro-
duced to promote business and their validity period. We then define the variables which represent
support measures relevant to companies and can be used in the empirical part of the study.

Since we have the data on corporate NPL over the total gross loans and the volume of corporate
loans without dividing by company size, we use the special approach in order to estimate the ef-
fect of the financial support for SMEs. Firstly, we collect the data about SMEs from SberIndex!'®.
Then, we multiply this measure by the implementation of the financial support for SMEs in order
to estimate the volume of SMEs in each region. Finally, we use this new term as the dependent
variable for the measure of Finsupport for SMEs, , using the approach similar for other support
measures analyzed.

The results of the first stage, assessing the probability of introducing support measures for enter-
prises in the regions of Russia depending on the spread of COVID-19 (taking into account the dif-
ferences in the regions of Russia), are presented in Table A2 in Appendix A. In all specifications,
we observe positive and statistically significant coefficients reflecting the spread of COVID-19,
which confirms the necessity of such measures to support Russian companies in response to
the shock caused by the COVID-19 pandemic.

13 Measures of the Government of the Russian Federation to combat coronavirus infection and support the economy
(in Russian). http://gouvernement.ru/support_measures/.

14 Support measures introduced by the Government in Russian regions (in Russian).
https://www.kommersant.ru/doc/4315561.

I3 Measures of the Government of the Russian Federation to support the economy and citizens (in Russian).
https://xn--90aivcdt6dxbe.xn--p lai/measures/finansy/.

16 The change in activity of SMEs in Russian regions (in Russian). The official website of SberIndex (2022):
https://sberindex.ru/ru/dashboards/izmenenie-aktivnosti-msp-po-regionam.
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Table 4. Analyzed support measures in Russian regions during the COVID-19 pandemic

Support measure Expected sign Explanation
for the second step

Defferal of rent, - The effect of provision of deferral on payment of lease
payments, subject to the conclusion of a lease agreement
before the introduction of an emergency due to

coronavirus

Finsupport for SMEs, ,_, - The effect of the issuance of grants, subsidies and
direct financial assistance for small and medium-sized
enterprises (SMEs)

Tax reduction for STS, , - The effect of reduced rate under the simplified

taxation system (STS) for legal entities and individual
entrepreneurs, for the most affected industries
Exemption fromother taxes, - The effect of exemption / significant reduction

in the amount of tax on: property of organizations /
transport tax / land tax.

After estimating the probit regression, we use the estimated probability of implementing a par-
ticular support measure as one of the main predictors of the corporate credit dynamic in Russian
regions during the COVID-19 pandemic. Consequently, the second step panel data regression is:

Corporate Loans | Total Assets,, , = B, + B, - Corporate Loans | Total Assets,, ,_, +
+B, - New COVID-19 Cases,,_, + p, - Support Measure, , ,_, +

=1

)
+B, - (New COVID-19 Cases,,_,

+B, * Banks,,, + B, - Regions, ,+a, +y, +¢,, .

)X (Support Measure, )+ B; - NPL Ratio, ,_, +

b,r,t—1

where Sfpﬁﬁmeb”_I is an estimate of the probability of a dummy variable of the corre-
sponding support measure.

The impact of implementing support measures could be mixed. On the one hand, a positive S,
coefficient could indicate that banks perceive the companies that benefit from support measures
as less risky due to the larger amount funds available that could be used to service loans. This leads
to banks becoming more willing to grant corporate loans, especially to such companies. In addition,
some companies could use their funds available due to the support measures to adapt to new environ-
mental conditions during the COVID-19 pandemic, and for this purpose companies may need more
funds, leading to the issuance of new business loans. This may also mean that the support measures
put in place by policymakers are not as effective and companies will have to continue to borrow
to meet their obligations. Therefore, the volume of corporate loans granted continues to increase.
On the other hand, a negative 3, coefficient could mean that the support measures implemented by
the policy are effective and companies need to borrow less to meet their obligations. Taking into ac-
count the statistical information from the Central Bank of Russia on the growth of business loans is-
sued by Russian banks during the COVID-19 pandemic, we expect a positive relationship between
business support measures and the volume of business loans provided by Russian banks.

Similar to (Norden et al., 2021), 8, provides an estimation of the interaction term capturing
the joint effect of the number of COVID-19 cases and ensuing corporate support measures.
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Table 5 presents the main results of the investigation of the effect of state support for cor-
porations on the loan dynamics in Russian regions. The full version of the results is presented
in Table A3 in Appendix A.

Based on the results of specification 1, we might conclude that the companies which received
a deferral on rent are less in need of additional lending during the crisis which means that the vol-
ume of loans issued might decrease. As Bessonova et al. (2022) find, the support measures for com-
panies had a positive impact on their financial condition during the crisis, which resulted in fewer
corporate loans issued.

A similar finding is observed for the results of specification 2 for the companies that received
financial support as SMEs, which is in line with (Zemtsov et al., 2022), who conclude that the sup-
port measures made available by the Russian authorities had a positive effect on SME survival.

In contrast, the results of specification 3 might indicate a smaller strength of the positive effect
from a reduction in the tax rate under the simplified taxation system compared to other support mea-
sures which demonstrate a negative relationship with the dependent variable. Since companies un-
der the simplified taxation system have limited financial results (they are SMEs), this result might
indicate that it was difficult for companies from this category to operate during the COVID-19 pan-
demic even with the introduction of tax benefits for them, which led to the fact that such compa-
nies had to take out loans during the crisis.

A similar interpretation of the findings might be used for the results in specification 4 which
means that the effects of exemption for or a significant reduction in the amount of property, trans-
port, and land tax might be insignificant for companies in terms of their financial performance,
which forces them to apply to banks for loans.

In these specifications we also find positive coefficients before the estimated value of corpo-
rate NPL, as expected.

The bank and regional control variables show unstable results in this approach which is why
we focused on interpreting the effects of the main variable of interest.

Again, we observe the positive dynamics of corporate loans issued by Russian banks during
the COVID-19 pandemic.

5. Conclusions

The external shock caused by the COVID-19 pandemic affected all sectors of the economy,
particularly credit activity, in almost all countries. Using the monthly bank-level data on Russian
regions from April 2020 to February 2022 and statistics on new confirmed COVID-19 cases, we
analyze the quality of corporate loan portfolios using the NPL ratio and examine how this affects
in the dynamics of corporate loans issued by Russian banks.

The findings suggest a negative correlation between the increase in COVID-19 cases in Russian
regions and the corporate sector’s loan portfolio quality.

Our findings also support the suggestion that the pandemic prompted companies to borrow
from banks. This reliance could mean that firms faced problems during the pandemic, in particular,
firms needed funds to compensate workers, manage more expensive delivery services due to inter-
national and regional border closures, and cover additional expenses such as the overall increase
in costs. This dependence might have positive reasons, including business expansion and tech-
nological development. These were particularly evident during the pandemic in companies such
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as caterers, who offered delivery services, marketplaces, and those in the IT and online-education
sectors. In such cases, the ability of banks to issue loans supported economic activity for compa-
nies and regions overall.

There was an inverse relationship between the quality of corporate loans portfolio and the vol-
ume of corporate loans issued by Russian banks. This indicates that Russian banks adjusted their
credit policy during the crisis. Kapan, Minoiu (2021) found that during the COVID-19 pandemic,
companies started utilizing approved ex ante credit lines (i.e. credit lines approved before the pan-
demic), resulting in a reduction of liquidity provided by banks under the loans terms. Burova et al.
(2022) reached a similar conclusion based on data from Russian banks. However, the study of this
type of corporate funding is beyond the scope of this research.

The inverse relationship between the variable responsible for the interaction term of new
COVID-19 cases in Russian regions and the quality of corporate loan portfolios and the amount
of corporate loans issued by Russian banks is another indication that Russian banks adjusted their
credit policy towards the corporate sector. According to the Central Bank of Russia!’, lending to
the corporate sector continued to rise during the pandemic, while we find an inverse correlation
between the quality of corporate loan portfolios and the volume of corporate loans, which suggests
that banks adopted a more rational approach to lending and assessed borrowers more thoroughly.

With the aim of compensating for the shocks caused by the restrictions imposed by the COVID-19
pandemic, several governments implemented comprehensive support measures for firms, espe-
cially in industries severely affected by the pandemic, such as banking and trade (Bessonova et al.,
2022). The next part of our analysis is therefore devoted to assessing the impact of the support
measures provided by Russian authorities. For the analysis, we considered typical measures im-
plemented in Russian regions. These include a deferral on lease payments; the issuance of grants,
subsidies, and direct financial assistance for SMEs; reduced rates under the simplified taxation
system (STS) for legal entities and individual entrepreneurs; and an exemption or a significant re-
duction of the amount of property, transport, and land taxes.

Our analysis revealed that these measures had varying effects. In particular, a positive correla-
tion with the amount of corporate credit issued by Russian banks is found for the deferral of rent
payments and the provision of grants, subsidies, and direct financial assistance for SMEs. These
provide firms with a temporary respite from payments. This can strengthen their financial stabil-
ity and increase banks’ confidence in them. Banks may perceive these companies as less risky bor-
rowers and may consequently grant them larger loans. However, the result could be viewed less
positively if we consider that companies are compelled to request loans due to insufficient funds,
even with the introduction of state support measures. A similar conclusion regarding the ineffec-
tiveness of state support measures is drawn by Burova et al. (2022). Such a result can be an incen-
tive for the improvement of state support programs for enterprises in the future.

The reduced rate under STS for legal entities and individual entrepreneurs and exemptions
for or a significant reduction of property, transport, and land taxes can be regarded as more ef-
ficient support measures. Our results show that these support measures are inversely correlated
with the volume of corporate loans issued by Russian banks, which reduces the need for additional
funding for Russian companies.

Our research provides a significant contribution to the rapidly expanding COVID-19 literature.
In order to obtain more reliable regression results, we use monthly data. We not only investigate

17 Banking sector — 2021: lending (in Russian). https://www.banki.ru/news/research/?id=10962645.
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the independent dynamics of the NPL ratio and corporate loans issued by Russian banks, but also
apply a two-step approach to ensure greater consistency in our analysis. Finally, the results have
numerous policy implications for the Russian government when determining how to provide sup-
port for companies in times of crisis. Policymakers should take into account the most efficient
support measures mentioned above.
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