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By adopting a difference-in-differences specification combined with propensity score 
matching, I provide evidence using the microdata of German banks that stateowned 
savings banks have lent less than credit cooperatives during the COVID-19 crisis. 
In particular, the weaker lending effects of state-owned banks are pronounced for 
long-term and nonrevolving loans but insignificant for short-term and revolving 
loans. Moreover, the negative impact of government ownership is larger for 
borrowers who are more exposed to the COVID-19 shock and in regions where the 
ruling parties are longer in office and more positioned on the right side of the poli-
tical spectrum.
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1 Introduction
Government-owned banks are an important part of the banking system and they raise particular

attention during crises and recessions. On the one hand, according to the World Bank’s Bank

Regulation and Supervision Survey (BRSS), the left panel of Figure 1 shows that the average share

of assets held by government-owned banks across the world declined from 17.1% in 2001 to 14.8%

in 2008, but increased to 16.5% in 2009 as a result of nationalization after the global financial

crisis.1 On the other hand, the lending behavior by government-owned banks was expected to be

countercyclical and thus could be useful in stabilizing the economy, though the empirical evidence

is mixed (Micco and Panizza, 2006; Panizza, 2022; Cull and Peria, 2013; Ture, 2021). The recent

coronavirus (COVID-19) crisis has reignited the debate whether government-owned bank lending

is more effective in countering the credit crunch and smoothing the economy.

For firms and businesses that have been hit by containment policies as well as people’s fear

of physical contact, their broken funding chain has induced a massive need for access to credit to

survive. Research on bank lending during the COVID-19 crisis is rapidly expanding (e.g., Berger

and Demirgüç-Kunt, 2021; Chodorow-Reich et al., 2021; Beck and Keil, 2021; Kapan and Minoiu,

2021; Kwan et al., 2021; Li et al., 2020). While there is already abundant evidence showing that

lending is heterogeneous across bank traits such as size, liquidity and capitalization, technology

adoption, and exposure to the virus, there are few findings on the role of government ownership,

which is an important factor in determining banks’ funding allocation that has substantial real

effects (La Porta et al., 2002; Carvalho, 2014; Sapienza, 2004; Dinç, 2005; Coleman and Feler, 2015)

and is highly relevant for policy implementation aimed at rescuing the economy.

In this paper, I investigate the change in banks’ corporate lending before and after the COVID-

19 shock and in particular examine the role of government-owned banks during the crisis. Specif-

ically, I use the microdata of German banks, in which government ownership plays a substantial

role (see the right panel of Figure 1). Moreover, the German banking data allows the observation of

1The corresponding survey question is: “What percent of the banking system’s assets was in banks that were
government-controlled (i.e., where government own 50% or more equity) at the end of the year?”
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Figure 1: Share of Assets Held By Government-Owned Banks

Source: Bank Regulation and Supervision Survey of the World Bank, own calculations.

the universe of bank lending and provides a granular breakdown of loans by maturity, revolving

characteristics, and economic sectors. I adopt a difference-in-differences (DID) specification to test

whether state-owned banks’ lending behavior has been stronger or weaker during the COVID-19

crisis.

The identification strategy is to compare the lending practices of treated and control banks

that are similar to each other in all characteristics except for government ownership, conditional

on the parallel trend before the shock and the control of credit demand. To sharpen this procedure,

I first conduct propensity score matching between state-owned savings banks and credit coopera-

tives. The two types of banks are similar in terms of their mandate, which is to serve the economic

interests of the local community, and both are relatively small and local banks. Through the match-

ing approach, I further mitigate their differences in terms of size, capital ratio, and deposit-to-asset

and liquidity-to-asset ratios, thus strengthening the assumption that they form comparable treated

(savings banks) and control (credit cooperatives) groups. Second, I test the parallel trend assump-

tion through dynamic specification and show the relative effects month-by-month. The results
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show that savings banks and credit cooperatives did not behave significantly differently prior to

the COVID-19 shock; meanwhile, the differences are material and persistent after the shock. Third,

I disentangle credit supply and demand by including state-time and/or sector-time fixed effects

to saturate the change in firms’ credit demand.

The main findings are threefold. First, state-owned banks lend significantly less to firms than

credit cooperatives. The overall corporate lending-to-asset ratio of savings banks is smaller than

that of credit cooperatives after the COVID-19 shock by a magnitude of 0.25 percentage points. In

addition, the weaker lending effects are more pronounced on long-term and nonrevolving loans,

while the differences in short-term and revolving loans are very small or insignificant. Second,

savings banks’ credit supply is in particular tightened to sectors that are more exposed to the pan-

demic, either in terms of their work-from-home capacity or abnormal reduction of employment.

Specifically, when sector exposure increases by one standard deviation, the gap in lending be-

tween savings banks and credit cooperatives increases by 0.020 to 0.028 percentage points, which

is more than 20% of the normalized difference. Third, the severity of the coronavirus spread and

the political environment also play an important role in the weaker lending observed by savings

banks. The more infection rates and restrictive lockdown policies the region has, and the longer

time in office and more positioned on right side of the political spectrum the ruling parties are, the

less savings banks lend relative to credit cooperatives.

This study contributes to three branches of the literature. The first is studies on the role of

government ownership of banks.2 On the one hand, there are papers, including but not limited to

La Porta et al. (2002), Demirgüç-Kunt and Detragiache (2002), Khwaja and Mian (2005), Carvalho

(2014), Sapienza (2004), Dinç (2005), Iannotta et al. (2013), Englmaier and Stowasser (2017), Koet-

ter and Popov (2021), Bircan and Saka (2021), and Finan and Mazzocco (2021), suggesting that

government-owned banks tend to pursue political rather than social goals, as they are affected by

electoral cycles and systems, which induces instability and distorts the proper allocation of funds.

On the other hand, there is evidence of the social role of government ownership, as state-owned

2A comprehensive overview of bank ownership and economic development can be found in Cull et al.
(2018).
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banks could finance projects for which private banks are unable or unwilling to provide financing

(Gerschenkron, 1962; Stiglitz, 1993; Behr et al., 2013), exhibit lower lending cyclicality than pri-

vately owned banks and promote local economic development (Bertay et al., 2015; Hakenes et al.,

2015; Behr et al., 2017), and studies such as Altunbas et al. (2001) and Boubakri et al. (2020) find

little evidence that private-owned banks are more efficient or less risk-prone than government-

owned banks. Similar to this paper, Coleman and Feler (2015) and Aghabarari et al. (2021) investi-

gate the relative performance of government-owned banks and credit unions, respectively, during

crisis periods. Both studies use Brazilian data and look at the responses to the financial crisis of

2008/2009, with the former showing that localities with a high share of government banks re-

ceived more loans and the latter finding that credit unions tightened credit to a lesser extent than

other banks.

Second, this paper relates to the rapidly growing literature on bank performance during the

COVID-19 pandemic. At present, most studies in this area use the sample of cross-country listed

banks due to data limitations, as granular data with detailed coverage is only partially available

for U.S. research, such as the paycheck protection program (PPP) which only covers special public-

guaranteed loans, and Y-14Q which only covers large loans and lenders. This paper is among

the first endeavors to utilize the universe of banks in a country. In terms of research questions

in this literature, the focuses are mainly on four aspects. The first is the massive drawdown of

existing credit lines, which is documented as the "dash for cash" phenomenon in Acharya and

Steffen (2020), Greenwald et al. (2021), Li et al. (2020), and Chodorow-Reich et al. (2021), among

many others. The second is the inclusion of lending, deposit growth, and instability in terms of

systemic risk, loss provisions and non-performing loans in bank business performance. Examples

include but are not limited to Berger et al. (2021a), Berger et al. (2021b), Levine et al. (2021), Colak

and Öztekin (2021), Dursun-de Neef and Schandlbauer (2021), Beck and Keil (2021), Duan et al.

(2021), Kapan and Minoiu (2021), Norden et al. (2021), Core and De Marco (2021), and Li and

Strahan (2021). Moreover, the heterogeneity among many bank characteristics and the role of

relationship banking are also discussed in these studies. The third is the bank stock performance

such as abnormal returns in Demirguc-Kunt et al. (2021) and Acharya et al. (2021). And the fourth
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is that the effects of bank lending on small businesses and employment, which mainly focus on

evidence from the PPP (Chodorow-Reich et al., 2021; Chetty et al., 2020; Autor et al., 2020; Berger

et al., 2021c; Karakaplan, 2021). As summarized in Berger and Demirgüç-Kunt (2021), finance

research related to COVID-19 is booming, and the list of papers mentioned here is only a small

representation of that. That being said, the evidence from German banks in this paper is in line

with the recommendation of Berger and Demirgüç-Kunt (2021) to conduct further research in non-

U.S. economies.

Finally, this paper also speaks to recent studies on the role of politics during the COVID-19

crisis. Using U.S. evidence outside of the banking sector, Barrios and Hochberg (2021) show that

politics and the media are important in forming risk perceptions, thus affecting both economic

and health-related reactions to unanticipated health crises, Duchin and Hackney (2021) find that

businesses in electorally important locations and sectors have received more loans following the

onset of the COVID-19 crisis, and Berger et al. (2021d) find that the partisan political connections

of banks and nonpartisan connections of small businesses are important for securing PPP funds.

On the other hand, there is evidence that the pandemic will also affect individuals’ trust in gov-

ernment. For instance, Eichengreen et al. (2021) show that epidemic exposure in an individual’s

impressionable years has a persistent negative effect on confidence in political institutions and

leaders, and this effect is stronger in countries characterized by weak governments.

This study contributes to the literature by demonstrating that state-owned banks have had a

weaker lending role in reaction to the COVID-19 crisis, which is still developing and could have

far-reaching impacts on every aspect of the economy. Additionally, the evidence of the political

role of government-owned banks based on German universe of banks has important implications

for policy designs intended to improve efficient fund allocations in other economies.

The rest of the paper is structured as follows. Section 2 describes the institutional background

of the German banking system and the data used in this study. Sections 3 and 4 illustrate the

identification strategies and report the empirical results. Section 5 provides further discussion.

Section 6 concludes.
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2 Institutional Background and Data

2.1 The German Banking Industry

Germany’s banking sector provides a good laboratory to study the role of government owner-

ship in banks’ behavior (Altunbas et al., 2001; Englmaier and Stowasser, 2017; Koetter and Popov,

2021). It is composed of three pillars: government-owned banks, credit cooperatives, and com-

mercial banks. I briefly describe the characteristics of each pillar below, and more details about

the system can be found in Brunner et al. (2004).

First, government-owned banks include Landesbanks (Landesbanken) and savings banks

(Sparkassen). I do not include Landesbanks in this study because they are the head banking

institution of savings banks and their business is predominantly wholesale banking.3 The man-

date of government-owned savings banks is to foster economic development in the region and

subsidize local public goods. For savings banks, profitability is not their main objective, and re-

tained earnings are their main source for funding new business. Their business is restricted to

the local region, and they are not allowed to open branches in each other’s business regions. Sec-

ond, credit cooperatives also do not seek profit maximization. They are owned by members, who

are also their depositors and borrowers. They use the retained earnings and equity contributions

from new members as their main source to fund new business. The mandate of credit coopera-

tives is to serve the interests of their owners. They are the main competitors of savings banks in

the same region. Third, commercial banks are privately owned banks with a mandate to maxi-

mize profitability. They can raise funding on the equity market, while savings banks and credit

cooperatives cannot, and profits are their main source of new capital.

Before using the micro-level data, Figure 2 presents year-over-year loan growth rates of the

three types of banks based on the publicly-available aggregate data. The three types of banks

demonstrate different lending patterns. First, the lending by commercial banks is more volatile

than that by savings banks and credit cooperatives. Specifically, during economic downturns, for

3There are only six Landesbanks as of end-of-year 2020.
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instance, the European sovereign debt crisis, commercial banks’ lending contracted substantially

while the growth rates of saving banks and credit cooperatives showed a smaller decline. Second,

since the breakout of COVID-19 in the first quarter of 2020, the loan growth rate of commercial

banks diverted from that of the other two types of banks. While the commercial banks slashed

loan growth until the end of 2021, credit cooperatives showed a strong jump in loan growth and

the savings banks presented a positive but stable growth rate. A glimpse of the aggregate data

suggests that credit cooperatives acted as an active rescuer in circuiting credits to the economy

during the COVID-19 crisis, followed by savings banks and then commercial banks.
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Figure 2: Loan Growth By Categories of Banks

Source: Bundesbank Statistics, own calculations.

In this paper, I focus on the comparison between savings banks and credit cooperatives to

examine the role of government ownership during the COVID-19 crisis without analyzing the role

of commercial banks. Reasons are threefold. First, the mandates of credit cooperatives are similar

to those of savings banks, that is, to foster local economic development and serve local credit

needs, and do not include profit maximization, unlike commercial banks. Second, their business
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is focused on the local region, while commercial banks have branches nationwide. Thus, I am able

to compare the lending by savings banks and credit cooperatives in the same state at the same

time to capture a substantial part of credit demand. Third, during the COVID-19 crisis, they have

been subject to the same emergency rescue policies, including prudential regulations, monetary

policy, liquidity support, and borrower assistance. Meanwhile, commercial banks stand out, as

they are specifically targeted by some policies. For instance, an expansion of short-term liquidity

provision to companies through the public development bank KfW (Kreditanstalt für Wiederaufbau)

is in partnership with commercial banks.4

I show the statistics for savings banks and credit cooperatives separately in the following

section and address their differences in Section 3.

2.2 Data

I use microlevel bank data from the German central bank, Deutsche Bundesbank, and the dataset

covers the universe of banks and bank lending in the economy. The sample period is from October

2019 to December 2020. As of the end of 2020, there were 6 Landesbanks, 377 savings banks, 815

credit cooperatives, and 257 commercial banks. In this study, savings banks are the treated group,

and credit cooperatives are the control group. Together, they account for 79.4% of the total number

of banks and 28.2% of total assets in the German banking system, and their assets are equivalent

to more than three quarters of German GDP.5

Specifically, I access the monthly balance sheet statistics (BISTA, "Bilanzstatistik") from the

Bundesbank, which allow for the observation of total corporate lending by each bank and provide

breakdowns by loan maturity and other characteristics. Particularly, at the bank-month level, I

observe total loans and distinguish between short- and long-term loans and between revolving

and nonrevolving loans. Short-term loans mature within five years, and long-term loans mature

in more than five years.6 Revolving loans take the form of credit issued by banks that provides

4Source: IMF Policy Tracker. https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-
COVID-19

5The number of banks and total assets for each type of credit institutions in each month of the sample
period in this study, i.e., 2019M10 to 2020M12, are reported in the Appendix in Table A1.

6Note that the "short-term" loan here is the combination of two categories of loans in the original data:
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the borrower with the ability to draw down or withdraw, repay, and withdraw again, while non-

revolving loans are all others. Revolving loans are more flexible and have played an important

role during the COVID-19 crisis, since firms immediately utilize unused credit lines to cover large

losses in cash flows and profits (Acharya and Steffen, 2020; Chodorow-Reich et al., 2021; Li et al.,

2020). In the main analysis, I use the ratio of each category of corporate loans to bank assets as the

dependent variable, which is in line with Koetter and Popov (2021).

I focus on corporate loans instead of household and government loans since firms have been

most significantly affected by the COVID-19 crisis. Additionally, I access the further breakdown

of corporate loans by sector; thus, I can investigate the heterogeneity of exposure to the crisis by

sector and isolate credit supply from demand. Specifically, I make use of another database from

the Bundesbank, the quarterly borrowers statistics (VJKRE, "Vierteljährliche Kreditnehmerstatis-

tik"), which provides bank-sector-quarter-level information on banks’ lending to each of the 22

nonfinancial sectors by quarter. A list of the 22 sectors is shown in Appendix Table A2.7 The

VJKRE database covers the same sample of banks as that included in the BISTA database. It is

more granular in terms of sector breakdown but differs from BISTA in two aspects: the frequency

is quarterly instead of monthly, and it includes the classification of short- and long-term loans but

not that of revolving and nonrevolving loans.

For control variables, I use bank size measured by the natural logarithm of total assets, capital-

to-asset ratio, deposit-to-asset ratio, and liquidity-to-asset ratio in which the liquid assets are de-

fined as the sum of cash in hand and balance with the central bank.

Panel A of Table 1 shows the summary statistics of each variable for savings banks and credit

cooperatives separately and reports the normalized differences (Imbens and Wooldridge, 2009)

between the two types of banks. It is based on the collapsed dataset for difference-in-differences

estimation, therefore there is one observation of the average in the pre-period and one in the

post-period for each bank. The details of the collapsed dataset and the matched sample will be

short-term loans that mature within one year and medium-term loans that mature in more than one year
but within five years. I combine them because the original medium-term loan occupies a very small portion
of the bank assets and is much smaller than that of the loans maturing within one year.

7The full coverage is 23 sectors, but I exclude the financial intermediations and insurance companies
and focus on the 22 nonfinancial real sectors.
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provided in Section 3.

Table 1: Summary Statistics

Panel A: Raw Data Panel B: Matched Data

Savings Banks Credit Cooperatives Normalized Savings Banks Credit Cooperatives Normalized

Mean SD Mean SD Difference Mean SD Mean SD Difference

BISTA Data

Dependent Variables

Total Loan (% Asset) 16.585 5.337 11.279 7.443 0.579 16.814 4.986 16.323 8.160 0.051
Short-term Loan (% Asset) 3.248 1.727 3.328 3.207 -0.022 3.363 1.657 4.738 3.482 -0.357
Long-term Loan (% Asset) 13.337 4.169 7.951 5.339 0.795 13.451 3.926 11.580 6.350 0.251
Revolving Loan (% Asset) 1.173 0.921 1.364 1.488 -0.109 1.226 0.912 1.936 1.864 -0.095
Non-Revolving Loan (% Asset) 15.411 4.919 9.915 6.628 0.666 15.588 4.639 14.387 7.409 0.137

Control Variables

Size 14.680 0.905 13.220 1.202 0.970 14.637 0.921 14.684 1.026 -0.034
Capital Ratio 5.273 1.249 6.027 2.730 -0.251 5.385 1.188 5.141 1.505 0.127
Deposit Ratio 86.715 2.216 87.116 3.727 -0.092 86.660 2.238 86.885 4.388 -0.046
Liquid Asset Ratio 6.883 2.120 2.854 2.257 1.301 6.603 1.978 6.148 2.229 0.153

N 754 1664 594 588

VJKRE Data

Dependent Variables

Total Loan (% Asset) 1.269 1.524 1.080 1.532 0.087 1.310 1.553 1.102 1.592 0.094
Short-term Loan (% Asset) 0.189 0.290 0.201 0.371 -0.025 0.198 0.297 0.218 0.388 -0.041
Long-term Loan (% Asset) 1.080 1.351 0.878 1.275 0.109 1.112 1.374 0.883 1.322 0.120

N 16558 36344 13062 12664

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, BISTA and VJKRE, 2019M10-
2020M12, own calculations.
Note: For the number of observations (N), there is one observation of the average in the pre-period and one in the
post-period for each bank.

Later, I also use data on coronavirus infection cases, mobility changes, work-from-home ca-

pacity, and employment to measure the heterogeneous exposure to COVID-19 by geographic lo-

cation and sector. Detailed descriptions of these datasets are provided in the sections in which

they are used. Finally, in the main analysis using monthly data, I set March 2020 as the start of

the COVID shock in Germany since this is when the first death was reported and considering that

the containment policies of mobility constraints were low before March.8 In the analysis using

quarterly data, I set the event time to 2020Q1.

8The first confirmed case was reported on January 27, 2020 and the first death was reported on March
09, 2020. I report the COVID-19 situation and policy responses in Germany Figure A1 in the appendix.
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3 Identification Strategy

3.1 Baseline Specifications

The main test in this paper is to compare the lending behavior between state-owned savings banks

and credit cooperatives before and after the COVID-19 shock. I adopt the following difference-in-

differences (DID) specification:

Lendingbt = α + βAftert × Savings Bankb + ΓXbt−1 + ηst + δb + ϵbt (1)

where b, s, and t indicate the bank, the state where the bank is located, and time, respectively.

The dependent variable Lendingbt is bank b’s lending-to-asset ratio at time t; I use total corporate

lending as well as its subcategories: short- and long-term loans and revolving and nonrevolv-

ing loans. Aftert is a dummy variable that indicates the months after the COVID-19 shock, i.e.,

Aftert = 1 if t ≥ 2020M3 and Aftert = 0 if t < 2020M3. The main sample starts in 2019M10 and

ends in 2020M12, i.e., five months before the shock and nine months after the shock;9 later, I also

show results using a shorter window of 2019M12-2020M6. Savings Bankb is a dummy variable that

equals one when the bank is a state-owned savings bank and zero when it is a credit cooperative.

Xbt−1 is an array of control variables, including bank size, capital-to-asset ratio, deposit-to-asset

ratio, and liquidity-to-asset ratio. ηst and δb denote state-time and bank fixed effects, respectively.

They eliminate confounding factors that are bank-specific while time-invariant and state-time-

varying shocks that are common to all banks. In particular, the inclusion of state-time fixed effects

allows the comparison of bank lending in the same state at the same time, thus partially mitigating

concerns relating to credit demand, which I will formally address later. The coefficient of most in-

terest is β, which captures the relative changes in lending performance between savings bank and

credit cooperatives before and after the COVID-19 shock. A significant and positive (negative) β

indicates that savings banks’ lending during the COVID-19 crisis is stronger (weaker) than that of

9The start and end of the horizon is chosen to also fit the quarterly data in the later analysis, i.e., 2019Q4-
2020Q4.
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credit cooperatives.

To address the concerns relating to inconsistent standard errors due to autocorrelation, I fol-

low the correction method in Bertrand et al. (2004) and collapse the monthly data into a "pre-" and

"post-" period for each bank by taking the average of each variable over the months before and

after the shock. I also show the results using a shorter time window, i.e., three months before and

three months after, to collapse the data.

As a classical difference-in-differences setting, the identification strategy is based on a com-

parison between the behavior of savings banks (the treatment group) and credit cooperatives (the

control group) around a shock that is common to both banks. There are several assumptions that

are critical to the identification strategy. First, the exogeneity of the COVID-19 with respect to bank

lending and the parallel trends between the treated and control groups before the shock. Second,

the cooperatives are a valid comparison to savings banks; that is, the treatment and control groups

are similar to each other with the exception of the savings banks being state-owned. Third, the

isolation of the credit supply from credit demand is crucial since the investigation is on the change

in the credit supply between two groups of banks. I tackle these challenges one by one through

the following methods.

3.2 Test of Parallel Trend

For the parallel trend assumption, the exogeneity of COVID-19 is very plausible since this is an

unexpected health crisis that is not rooted in the banking sector. In addition, I formally show the

parallel trend and the dynamic effects in each month by estimating the following specification:

Lendingbt = α′+(Σ−2
−5β′

kMonth to COVIDk +Σ+9
0 β′

kMonth to COVIDk)×Savings Bankb +Γ′Xbt−1 + η′
st + δ′b + ϵbt

(2)

where Month to COVIDk is a dummy variable indicating k months to the COVID-19 shock. The

specification does not include the dummy of the month before the shock (i.e., k = −1); therefore,

the estimates of β′
k are the relative lending by savings banks in each month relative to month -

1. When the estimates of β′
k, k ∈ [−5,−2] are insignificant, I argue that the lending behaviors
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between savings banks and other banks are similar before the COVID-19 shock and that there is no

pre-trend. Similarly, the significant estimates of β′
k, k ∈ [0,+9] indicate that savings banks perform

differently from credit cooperatives after the shock. Moreover, by observing the coefficients β′
k

month-by-month, I can display the dynamic impact and detect whether the effect is temporary or

persistent.

3.3 Propensity Score Matching

As described in Section 2, there are many similarities between savings banks and credit coopera-

tives. However, they still differ from each other along various dimensions of bank characteristics.

In the left panel of Table 1, I report the normalized difference (Imbens and Wooldridge, 2009) be-

tween the two types of banks in the raw data. Using the threshold of 0.25, the results show that

savings banks are significantly larger in size, have a lower capital ratio, and have more liquid

assets than credit cooperatives, while their deposit-to-asset ratios are not significantly different.

These differences threaten the assumption that the two groups of banks are similar in most char-

acteristics except for state ownership.

To address this issue, I follow Koetter and Popov (2021) and conduct a propensity score match-

ing (PSM) procedure in the style of Abadie and Imbens (2006, 2016) to match the treated and con-

trol banks. Specifically, I match banks based on the average of their observable traits five months

prior to the COVID-19 shock (i.e., A f ter = 0) and use a probit model to estimate propensity scores

of being a savings bank conditional on the following control variables: bank size, capital-to-asset

ratio, deposit-to-asset ratio, and liquidity-to-asset ratio. I then use the nearest neighbor method

to identify one credit cooperative for each savings bank, which is required to be in the same state

and have an absolute difference in its predicted propensity score not higher than 0.05.

The right panel of Table 1 shows the normalized differences after matching, which all become

insignificant. Figure 3 visualizes the standardized bias across covariates and the distribution of

propensity scores of the treated and control banks before and after matching. It clearly shows that

the matching process largely reduces the differences in the banks’ characteristics and distributions

of propensity scores. Therefore, it is plausible to argue that the matched savings banks and credit
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cooperatives are similar to each other.

Figure 3: Propensity Score Matching

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, BISTA, 2019M10-2020M12, own
calculations.

3.4 Credit Demand vs. Credit Supply

Lastly, to mitigate the concern that credit demand drives the results and to better take into account

the heterogeneous exposures to lockdowns and other policies to combat the coronavirus, I utilize

the fact that different sectors have been affected by the COVID-19 shock to different extents and

then examine whether the different lending performance of savings bank has been stronger in the

sectors that are more exposed.

To begin with, I adopt two measures of sector exposure to the COVID-19 crisis. First, I measure

the abnormal decline in sector employment following Chodorow-Reich et al. (2021). Specifically,

I subtract the average Q2-to-Q2 growth rates of employment in 2015-2019 by the growth rate of

2019Q2-2020Q2. Chodorow-Reich et al. (2021) have shown that this measurement is positively

correlated with firms’ credit line drawdowns. A higher value indicates that the sector shows a

more abnormal decline in employment and is thus more exposed to the COVID-19 shock. The

disadvantage of this measurement is that it does not allow for granularity within the broad man-

ufacturing sector. There are nine subsectors within manufacturing in the VJKRE dataset, but the

abnormal decline in employment only allows one value for the sector in aggregate. Second, I

14



use the measurement of the work-from-home (WFH) capacity from Alipour et al. (2020). This

measurement is based on a large representative employment survey in 201810 that includes the

question, “If your company would allow you to work at home temporarily, would you accept this

offer?” with answer choices, "Yes; No; Is not possible with my work." The authors first construct

the measure at the occupation level and then aggregate it to the sector level using employment as

weight. I reformat the WFH capacity index to show the fraction of employees who cannot work

from home by subtracting 100 from the original percentage that can work from home; thus, a

higher value indicates a higher exposure to COVID-19 shock.

Figure 4 shows the exposure of each sector using the two measurements in ascending order of

abnormal decline in employment. Unsurprisingly, the hotel and restaurant, wholesale and retail

trade, and transportation sectors, which require close social interactions and thus are the most

heavily affected by the lockdown and other mitigating policies, are the top three sectors in terms

of abnormal reduction in employment, and they also show a high unavailability for WFH. In con-

trast, financial intermediation and insurance companies even display an employment growth rate

above the historical trend, and they have a high fraction of work-from-home employees. In the

bank-sector-quarter dataset, I exclude financial companies and focus on bank credits to the real

economy. In later regressions, I standardize the two exposure measurements to facilitate inter-

pretations, i.e., a change by one indicates an increase by one standard deviation of the sectoral

exposure.

Armed with the sectoral exposure measurements, I then estimate the following specifications:

Lendingbjt = α+ β1Aftert ×Savings Bankb ×Sector Exposurej + β2Aftert ×Savings Bankb +ΓXbt−1 + ηjt + δbj + ϵbjt

(3)

Lendingbjt = α′ + β′Aftert × Savings Bankb × Sector Exposurej + ηjt + δbj + γbt + ϵbjt (4)

where b, j, and t indicate bank, sector, and time, respectively. I use the matched sample and the

collapsed dataset in the estimation. The dependent variable Lendingbst is bank b’s average ratio of

10The BIBB/BAuA6 Employment Survey. BIBB: Federal Institute for Vocational Education and Training
(Bundesinstitut fur Berufsbildung); BAuA: Federal Institute for Occupational Safety and Health (Bundesanstalt
fur Arbeitsschutz und Arbeitsmedizin).
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Abnormal Decline in Employment (%) Work−from−Home Unavailability (decimal)

Figure 4: Exposure to COVID-19 Shock by Sector

Source: Federal Statistical Office of Germany and Alipour et al. (2020), own calculations.

lending to sector j to its total assets before and after the COVID-19 shock. Corresponding to the

sample period using the monthly dataset, the main sample period here is 2019Q4-2020Q4. I also

show the results when the sample is limited to a shorter window of 2019Q4-2020Q2. Savings Bankb

and A f tert are defined in the same way as above. Sector Exposurej is one of the measurements of

the degree to which the sector is affected by COVID-19, as described above. In Equation (3), I

include the sector-time fixed effect ηjt; thus, credit demand is fully captured and I estimate the

effect of different banks lending to the same sector at the same time. Additionally, I include the

bank-sector fixed effect δbj, which captures the relationship lending between each bank and sector

and mitigates the concern that some banks specialize in lending to certain sectors in the region.

In Equation (4), I additionally control the bank-time fixed effect γbt; thus, the estimates arise from

the lending to different sectors, and the bank-level characteristics are absorbed.
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4 Empirical Results

4.1 Baseline Results

Table 2 shows the baseline results of the collapsed DID specification using both the raw and

matched samples, and both the full and short windows. The main findings are threefold. First,

savings banks have lent less than credit cooperatives to firms after COVID-19 hit. Specifically,

columns (1)-(2) show that corporate lending by savings banks is smaller than that by credit co-

operatives in the post-COVID period by a magnitude of 0.22 to 0.25 percentage points. Based on

column (2), a change of 0.25 percentage points amounts to more than half of the overall difference

in total lending between savings banks and credit cooperatives in the matched sample. Moreover,

considering that the total assets of savings banks in the German banking system in 2020M3 is 1.36

trillion euros, a weaker lending by 0.25 percentage points amounts to 3.4 billion euros, implying

important economic significance. This effect is smaller in the short window, where the gap is 0.15

to 0.19 percentage points, thus implying that the weaker role of savings banks has become more

pronounced over time after the COVID-19 shock.

Second, when classifying total corporate lending by maturity, the difference in lending per-

formance between savings banks and credit cooperatives is milder in short-term loans and more

severe in long-term loans. In the full window, short-term lending by savings banks is weaker than

that by credit cooperatives after the shock by 0.07 to 0.09 percentage points; meanwhile, in the

near-term comparison, the difference in short-term lending is insignificant. In contrast, the long-

term loans display a larger and more significant gap between the two types of banks after the

COVID-19 shock. Based on the estimates using the matched sample in column (6), savings banks

issue fewer long-term loans than credit cooperatives by magnitudes of 0.16 and 0.12 percentage

points in the full and limited observation windows, respectively.

Third, recent studies have shown that there has been a "dash for cash" phenomenon of mas-

sively drawing down existing credit lines during the COVID-19 crisis (Acharya and Steffen, 2020;

Chodorow-Reich et al., 2021; Li et al., 2020), so I distinguish between revolving loans that are
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issued in the form of predetermined credit lines and other nonrevolving loans. The results in

columns (7)-(10) show that the impact of COVID-19 on the different lending behaviors between

savings banks and credit cooperatives is only present for nonrevolving loans, as the coefficients

for revolving loans are insignificant, while those for nonrevolving loans are significantly negative.

Specifically, based on column (10), savings banks are associated with lower non-revolving loan

lending than credit cooperatives after the shock by 0.20 to 0.27 percentage points. Since revolv-

ing loans are the credit lines that firms can withdraw without additionally applying to lenders,

they capture the demand from firms rather than the supply from lenders. Therefore, this finding

suggests that the weaker lending from savings banks is not driven by credit demand but rather

originates on the supply side. More discussion on the credit demand and supply can be found in

Section 4.3.

Table 2: Baseline Results

Total Short Long Revolving Non-Revolving

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
All Matched All Matched All Matched All Matched All Matched

Panel A: Longer Window [-5,+9]

After × Savings Banks -0.224∗∗∗ -0.254∗∗∗ -0.067∗ -0.091∗∗ -0.156∗∗∗ -0.152∗∗∗ -0.006 0.017 -0.218∗∗∗ -0.270∗∗∗

(0.055) (0.064) (0.035) (0.039) (0.041) (0.047) (0.022) (0.024) (0.051) (0.059)
Observations 2418 1182 2418 1182 2418 1182 2418 1182 2418 1182
Adjusted R-Square 0.993 0.994 0.979 0.985 0.994 0.996 0.968 0.984 0.993 0.994
Bank FE YES YES YES YES YES YES YES YES YES YES
Month FE YES YES YES YES YES YES YES YES YES YES

Panel B: Shorter Window [-3,+3]

After × Savings Banks -0.149∗∗∗ -0.191∗∗ -0.029 -0.064 -0.119∗∗∗ -0.120∗∗ 0.004 0.009 -0.154∗∗∗ -0.200∗∗∗

(0.032) (0.077) (0.021) (0.051) (0.023) (0.049) (0.014) (0.029) (0.029) (0.071)
Observations 2418 1182 2418 1182 2418 1182 2418 1182 2418 1182
Adjusted R-Square 0.997 0.997 0.991 0.993 0.998 0.998 0.983 0.992 0.997 0.997
Bank FE YES YES YES YES YES YES YES YES YES YES
Month FE YES YES YES YES YES YES YES YES YES YES

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, BISTA, 2019M10-2020M12, own
calculations.

18



4.2 Parallel Trend and Dynamic Effects

I show the results of the dynamic effects and parallel trend test in Figure 5, which reinforces the

baseline findings and additionally highlights the comparison between treated and control groups

month by month.

First, across all dependent variables, this figure shows that there are no significant differ-

ences in the lending behaviors between savings banks and credit cooperatives in the pre-COVID

months. That is, the parallel trend assumption is likely to hold, as the two types of lenders perform

similarly and form comparable treatment and control groups before the shock hits.

Second, savings banks show statistically lower total corporate lending relative to credit co-

operatives since the first month after the COVID shock. The weaker lending effect is persistent

and becomes increasingly pronounced in the initial post-COVID period and then stabilizes five

months later. Specifically, in the first month after the shock (2020M4), the savings banks lend less

by 0.16 percentage points, and the magnitude is enlarged to 0.71 percentage points five months

after the shock (2020M8). After that, the effect is mitigated, but savings banks stay a tighter lender

than credit cooperatives by 0.41 percentage points by the end of 2020.

Third, by categories of lending, savings banks do not show a weaker role in revolving loans

in any month in the sample but present a much more disadvantaged position in nonrevolving

loans starting from one month after the shock. Moreover, the gap in short-term lending between

savings banks and credit cooperatives is small and only significant four months after the shock;

meanwhile, the gap in long-term lending is realized faster and is more persistent and pronounced.

Taken together, the weak lending effect of savings banks is dominated by long-term and nonre-

volving loans.

4.3 Heterogeneous Exposure to COVID and Credit Demand

Estimates of the specifications in equations (3) and (4) are shown in Table 3. Columns (1)-(6) and

(7)-(12) are based on WFH unavailability and an abnormal reduction in employment as sector-

level exposure to COVID, respectively. As described in Section 3, these two measurements are
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Figure 5: Dynamic Effects

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, BISTA, 2019M10-2020M12, own
calculations.
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standardized to have a mean of zero and a standard deviation of one. Note that the sector-time

fixed effect here can fully saturate the change in credit demand during the crisis period, and the

result originates from the banks.

The coefficients of the triple interaction term are significantly negative when the dependent

variable is total lending, and this finding is consistent using both WFH and EMP measurements.

Specifically, based on columns (1)-(2), for sectors that are more unable to provide WFH capacity by

one standard deviation, savings banks lend less to these sectors compared to credit cooperatives

after the shock by 0.020 to 0.028 percentage points, which are equivalent to more than 20% of

the normalized difference. Moreover, column (1) indicates that weaker lending by savings banks

is only present in sectors that are more exposed by at least 0.6 standard deviations. A similar

conclusion can be found in columns (7)-(8) when the abnormal employment reduction is used

as a heterogeneous exposure, although with a smaller magnitude, which could arise from the

Kurzarbeite policy that motivates firms to maintain employment by cutting working time; thus,

the reduction in employment in Germany might underestimate the shock of COVID in each sector.

These results show that savings banks not only have smaller overall lending but that the lower

credit supply is particularly targeted at those sectors that are more negatively affected by the

COVID-19 crisis.

Moreover, when I separate the short-term and long-term lending, the role of sector-level expo-

sure is very small or insignificant for short-term lending but more pronounced for long-term lend-

ing, which is consistent with the baseline finding of a stronger effect on long-term loans. Specif-

ically, a one standard deviation increase in sectoral exposure is associated with savings banks

issuing fewer long-term loans to this sector by 0.025 to 0.028 percentage points relative to credit

cooperatives in the post-COVID period, and this effect is larger than that on overall lending.
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Table 3: Sectoral Exposure to COVID

WFH EMP

Total Short Long Total Short Long

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

Longer Window: [-2,+3] quarters

After × Sector Exposure × Savings Bank -0.020∗∗ -0.021∗∗∗ 0.004∗ 0.004∗ -0.024∗∗∗ -0.025∗∗∗ -0.010∗∗ -0.011∗∗ 0.006∗∗ 0.006∗∗∗ -0.016∗∗∗ -0.017∗∗∗

(0.008) (0.008) (0.002) (0.002) (0.007) (0.007) (0.004) (0.004) (0.002) (0.002) (0.004) (0.004)

After × Savings Bank 0.012∗∗ -0.002 0.015∗∗∗ 0.012∗∗ -0.002 0.015∗∗∗

(0.006) (0.002) (0.005) (0.006) (0.002) (0.005)
Observations 25726 25726 25726 25726 25726 25726 25726 25726 25726 25726 25726 25726
Adjusted R-Square 0.981 0.981 0.963 0.964 0.979 0.979 0.981 0.981 0.963 0.964 0.979 0.979
Bank-Sector FE YES YES YES YES YES YES YES YES YES YES YES YES
Sector-Time FE YES YES YES YES YES YES YES YES YES YES YES YES
Bank-Time FE NO YES NO YES NO YES NO YES NO YES NO YES

Shorter Window: [-1,+1] quarters

After × Sector Exposure × Savings Bank -0.027∗∗∗ -0.028∗∗∗ -0.000 -0.001 -0.027∗∗∗ -0.028∗∗∗ -0.016∗∗ -0.017∗∗ 0.005 0.005 -0.021∗∗∗ -0.022∗∗∗

(0.007) (0.007) (0.002) (0.002) (0.007) (0.007) (0.008) (0.008) (0.004) (0.003) (0.007) (0.007)

After × Savings Bank 0.018∗∗∗ -0.003 0.020∗∗∗ 0.018 -0.003 0.020∗

(0.005) (0.002) (0.005) (0.012) (0.003) (0.011)
Observations 25710 25710 25710 25710 25710 25710 25710 25710 25710 25710 25710 25710
Adjusted R-Square 0.984 0.984 0.970 0.971 0.982 0.982 0.984 0.983 0.970 0.970 0.982 0.981
Bank-Sector FE YES YES YES YES YES YES YES YES YES YES YES YES
Sector-Time FE YES YES YES YES YES YES YES YES YES YES YES YES
Bank-Time FE NO YES NO YES NO YES NO YES NO YES NO YES

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, BISTA and VJKRE, 2019Q4-2020Q4,
own calculations.

5 Discussion
In this section, I extend the investigation by utilizing the different degrees of lockdown and other

mitigation policies across states and examining the political role of state-owned savings banks to

understand their weaker lending during the crisis.

5.1 Banks’ Exposure to COVID-19

Banks’ lending adjustment to the COVID-19 shock could depend on their exposure to the outbreak

and containment policies to combat the health crisis (Beck and Keil, 2021; Dursun-de Neef and

Schandlbauer, 2021). Now, I test whether the differences in lending behavior between savings

banks and credit cooperatives are also dependent on the severity of the shock.

I use two types of variables to measure the exposure to COVID-19 in each state. The first is

based on the COVID-19 Community Mobility Report by Google, which measures visitor numbers
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to specific locations relative to baseline before the outbreak of coronavirus.11 I use the mobility of

visiting grocery stores and transit stations to capture the impact of lockdowns on essential living

and transportation. The second is the infection rates (per 100,000), which is calculated based on

the JHU CSSE COVID-19 Dataset that documents the number of confirmed cases in each region.12

Both mobility change and infection rate data are available for each state of Germany at a daily

frequency. The greater the decline in mobility and the larger the infection rates are, the higher

the exposure of the state. I first calculate the average in the first three months since the pandemic

(2020M3-20205) for each state, then use the median value to divide the 16 federal states into high

and low exposed locations, and finally match banks with states in which they are located.

I repeat the DID estimation for each subsample of low- and high-exposed banks using total

corporate lending as the dependent variable and present the results in Table 4. In places where

the mobility restriction and infection rates are low, the treated and control banks do not display

significant differences in total lending after the COVID-19 shock. The weaker lending by savings

banks only appears in places that are highly exposed.

5.2 Political Role of State-Owned Banks

The weaker lending during the COVID-19 crisis by savings banks relative to credit cooperatives

seems to suggest that the political role prevails over the social role of government ownership

(Iannotta et al., 2013; Englmaier and Stowasser, 2017; Koetter and Popov, 2021). To further study

the political role, I focus on the time-in-office and political ideology of the party or party coalition

in power before the pandemic.

First, the state election in Germany takes place every four to five years, and the dates of elec-

tions vary from state to state. I define a short time-in-office when the ruling parties were elected

within 12 months of the COVID-19 breakout in Germany (2020M3) and a long time-in-office when

11Baseline days represent a normal value for that day of the week, given as median value over the
five-week period from January 3rd to February 6th 2020. For more details, see https://www.google.
com/covid19/mobility/

12The JHU CSSE COVID-19 Dataset is the COVID-19 Data Repository by the Center for Systems Sci-
ence and Engineering (CSSE) at Johns Hopkins University. https://github.com/CSSEGISandData/
COVID-19
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Table 4: Geographic Exposure to Pandemic

Mobility-Grocery Mobility-Transit Infection Rates

(1) (2) (3) (4) (5) (6)
Low High Low High Low High

Panel A: Longer Window [-5,+9]

After × Savings Banks -0.217 -0.258∗ -0.241 -0.229∗ -0.107 -0.318∗∗

(0.201) (0.142) (0.219) (0.137) (0.184) (0.154)
Observations 454 728 402 780 422 760
Adjusted R-Square 0.995 0.994 0.995 0.994 0.995 0.993
Bank FE YES YES YES YES YES YES
Time FE YES YES YES YES YES YES

Panel B: Shorter Window [-3,+3]

After × Savings Banks -0.117 -0.207∗∗ -0.142 -0.178∗∗ -0.020 -0.212∗∗

(0.100) (0.089) (0.105) (0.086) (0.101) (0.099)
Observations 454 728 402 780 422 760
Adjusted R-Square 0.998 0.997 0.998 0.997 0.998 0.997
Bank FE YES YES YES YES YES YES
Month FE YES YES YES YES YES YES

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, BISTA, 2019M10-2020M12, own
calculations.

they were elected more than 12 months before. I also use 24 months as an alternative criterion.

Next, I look at the ideology of the leading party in each state during the sample period and classify

them into subsamples with left and right political positions.13 Generally, the left parties tend to

pursue social justice while the right parties are more influenced by economic liberalism.

I estimate the baseline DID specification using each subsample and present the results in Table

5. It shows that the difference between savings banks and credit cooperatives is only observable

in the states in which the current ruling parties have been in office for a relatively long time and

hold a pro-right political position. In other words, if banks are in states in which the government

is newly elected or lies on the left side of the political spectrum, then savings banks and credit co-

13Specifically, for the parties that are relevant in this process, the following parties are on the left in terms
of political position: Grüne (the Green), SPD (Social Democratic Party of Germany), Die Linke (the Left),
and these are on the right: CDU (Christian Democratic Union of Germany)/CSU (Christian Social Union in
Bavaria), FW (Free Voters), FDP (Free Democratic Party).
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operatives perform similarly during the crisis period. Moreover, the contrast between subsamples

of different political environments is larger in the longer window, thus implying that the existence

of political roles of state-owned banks becomes stronger with the development of the COVID-19

crisis.

Table 5: Political Environment

Time in Office Time in Office Party Ideology

(1) (2) (3) (4) (5) (6)
Short (<12M) Long (>=12M) Short (<24M) Long (>=24M) Left Right

Panel A: Longer Window [-5,+9]

After × Savings Banks -0.257 -0.230∗ -0.077 -0.353∗∗ -0.244 -0.263∗

(0.603) (0.124) (0.155) (0.175) (0.270) (0.136)
Observations 52 1130 440 742 262 920
Adjusted R-Square 0.999 0.994 0.995 0.994 0.996 0.993
Bank FE YES YES YES YES YES YES
Time FE YES YES YES YES YES YES

Panel B: Shorter Window [-3,+3]

After × Savings Banks -0.318 -0.160∗∗ -0.096 -0.232∗∗ -0.144 -0.184∗∗

(0.249) (0.074) (0.104) (0.096) (0.124) (0.084)
Observations 52 1130 440 742 262 920
Adjusted R-Square 0.999 0.997 0.997 0.998 0.999 0.997
Bank FE YES YES YES YES YES YES
Month FE YES YES YES YES YES YES

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, BISTA and VJKRE, 2019M10-
2020M12, own calculations.

6 Conclusion
By adopting a difference-in-differences specification combined with propensity score matching,

this paper uses the microdata of German banks to examine the role of government-owned banks

in corporate lending during the COVID-19 crisis. Overall, I find a significantly weaker role of

government-owned savings banks compared to matched credit cooperatives. Specifically, the

lower lending effects of state-owned banks are particularly pronounced for long-term and non-

revolving loans and are insignificant for short-term and revolving loans. Moreover, the negative
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impact of government ownership is larger for sectors and regions that are more exposed to the

COVID-19 shock, which implies that savings banks misallocate credit since they do not issue it to

borrowers who are more desperate. Last, the political environment, including time-in-office and

party ideology, plays a role in the performance gap between savings banks and credit coopera-

tives.

These findings add evidence to the political roles of government-owned banks and have im-

portant implications for policymakers who attempt to rescue the economy during crisis times.

Incentives of state-owned banks should therefore be taken into account when allocating public

funding and channeling credit to borrowers in need.

26



References
Abadie, A. and Imbens, G. W. (2006). Large sample properties of matching estimators for average

treatment effects. econometrica, 74(1):235–267.

Abadie, A. and Imbens, G. W. (2016). Matching on the estimated propensity score. Econometrica,
84(2):781–807.

Acharya, V. V., Engle III, R. F., and Steffen, S. (2021). Why did bank stocks crash during COVID-19?
NBER Working Paper.

Acharya, V. V. and Steffen, S. (2020). The risk of being a fallen angel and the corporate dash for
cash in the midst of COVID. The Review of Corporate Finance Studies, 9(3):430–471.

Aghabarari, L., Guettler, A., Naeem, M., and Van Doornik, B. (2021). Is there help indeed, if there
is help in need? The case of credit unions during the global financial crisis. Economic Inquiry,
59(3):1215–1233.

Alipour, J.-V., Falck, O., and Schüller, S. (2020). Germany’s capacities to work from home. CESifo
working paper.

Altunbas, Y., Evans, L., and Molyneux, P. (2001). Bank ownership and efficiency. Journal of Money,
Credit and Banking, pages 926–954.

Autor, D., Cho, D., Crane, L. D., Goldar, M., Lutz, B., Montes, J., Peterman, W. B., Ratner, D.,
Villar, D., and Yildirmaz, A. (2020). An evaluation of the paycheck protection program using
administrative payroll microdata. Working Paper.

Barrios, J. M. and Hochberg, Y. V. (2021). Risk perceptions and politics: Evidence from the COVID-
19 pandemic. Journal of Financial Economics.

Beck, T. and Keil, J. (2021). Are banks catching corona? Effects of COVID on lending in the US.
CEPR Discussion Paper.

Behr, P., Foos, D., and Norden, L. (2017). Cyclicality of SME lending and government involvement
in banks. Journal of Banking & Finance, 77:64–77.

Behr, P., Norden, L., and Noth, F. (2013). Financial constraints of private firms and bank lending
behavior. Journal of Banking & Finance, 37(9):3472–3485.

Berger, A. N., Bouwman, C. H., Norden, L., Roman, R. A., Udell, G. F., and Wang, T. (2021a). Is a
friend in need a friend indeed? How relationship borrowers fare during the COVID-19 crisis.
Working Paper.

Berger, A. N., Bouwman, C. H., Norden, L., Roman, R. A., Udell, G. F., and Wang, T. (2021b). Pierc-
ing through opacity: Relationships and credit card lending to consumers and small businesses
during normal times and the COVID-19 crisis. Working Paper.

Berger, A. N. and Demirgüç-Kunt, A. (2021). Banking research in the time of COVID-19. Journal of
Financial Stability, forthcoming.

27



Berger, A. N., Freed, P. G., Scott, J. A., and Zhang, S. (2021c). The paycheck protection program
(PPP) from the small business perspective: Did the PPP help alleviate financial and economic
constraints? Working Paper.

Berger, A. N., Karakaplan, M. U., and Roman, R. A. (2021d). Whose bailout is it anyway? Political
connections of small businesses vs. banks in PPP bailouts. Working Paper.

Bertay, A. C., Demirgüç-Kunt, A., and Huizinga, H. (2015). Bank ownership and credit over the
business cycle: Is lending by state banks less procyclical? Journal of Banking & Finance, 50:326–
339.

Bertrand, M., Duflo, E., and Mullainathan, S. (2004). How much should we trust differences-in-
differences estimates? The Quarterly Journal of Economics, 119(1):249–275.

Bircan, Ç. and Saka, O. (2021). Lending cycles and real outcomes: Costs of political misalignment.
The Economic Journal, 131(639):2763–2796.

Boubakri, N., El Ghoul, S., Guedhami, O., and Hossain, M. (2020). Post-privatization state owner-
ship and bank risk-taking: Cross-country evidence. Journal of Corporate Finance, 64:101625.

Brunner, A., Decressin, J., Hardy, D., and Kudela, B. (2004). Germany’s three-pillar banking sys-
tem. IMF Occasional Papers.

Carvalho, D. (2014). The real effects of government-owned banks: Evidence from an emerging
market. The Journal of Finance, 69(2):577–609.

Chetty, R., Friedman, J. N., Hendren, N., Stepner, M., and Team, T. O. I. (2020). How did COVID-19
and stabilization policies affect spending and employment? A new real-time economic tracker
based on private sector data. NBER Working Paper.

Chodorow-Reich, G., Darmouni, O., Luck, S., and Plosser, M. (2021). Bank liquidity provision
across the firm size distribution. Journal of Financial Economics.

Colak, G. and Öztekin, Ö. (2021). The impact of COVID-19 pandemic on bank lending around the
world. Journal of Banking & Finance, page 106207.

Coleman, N. and Feler, L. (2015). Bank ownership, lending, and local economic performance
during the 2008–2009 financial crisis. Journal of Monetary Economics, 71:50–66.

Core, F. and De Marco, F. (2021). Public guarantees for small businesses in Italy during COVID-19.
CEPR Discussion Paper.

Cull, R. and Peria, M. S. M. (2013). Bank ownership and lending patterns during the 2008–2009
financial crisis: Evidence from latin america and eastern europe. Journal of Banking & Finance,
37(12):4861–4878.

Cull, R., Peria, M. S. M., and Verrier, J. (2018). Bank ownership and economic development. In
Handbook of finance and development. Edward Elgar Publishing.

28



Demirgüç-Kunt, A. and Detragiache, E. (2002). Does deposit insurance increase banking system
stability? An empirical investigation. Journal of Monetary Economics, 49(7):1373–1406.

Demirguc-Kunt, A., Pedraza, A., and Ruiz-Ortega, C. (2021). Banking sector performance during
the COVID-19 crisis. Journal of Banking & Finance, page 106305.

Dinç, I. S. (2005). Politicians and banks: Political influences on government-owned banks in
emerging markets. Journal of Financial Economics, 77(2):453–479.

Duan, Y., El Ghoul, S., Guedhami, O., Li, H., and Li, X. (2021). Bank systemic risk around COVID-
19: A cross-country analysis. Journal of Banking & Finance, page 106299.

Duchin, R. and Hackney, J. (2021). Buying the vote? The economics of electoral politics and small
business loans. Journal of Financial and Quantitative Analysis.

Dursun-de Neef, H. Ö. and Schandlbauer, A. (2021). Covid-19 and lending responses of European
banks. Journal of Banking & Finance, page 106236.

Eichengreen, B., Saka, O., and Aksoy, C. G. (2021). The political scar of epidemics. NBER Working
Paper.

Englmaier, F. and Stowasser, T. (2017). Electoral cycles in savings bank lending. Journal of the
European Economic Association, 15(2):296–354.

Feyen, E., Gispert, T. A., Kliatskova, T., and Mare, D. S. (2020). Taking stock of the financial sector
policy response to COVID-19 around the world. World Bank Group, Finance, Competitiveness and
Innovation Global Practice.

Finan, F. and Mazzocco, M. (2021). Electoral incentives and the allocation of public funds. Journal
of the European Economic Association, 19(5):2467–2512.

Gerschenkron, A. (1962). Economic backwardness in historical perspective. The Political Economy
Reader: Markets as Institutions, pages 211–228.

Greenwald, D. L., Krainer, J., and Paul, P. (2021). The credit line channel. Federal Reserve Bank of
San Francisco Working Paper.

Hakenes, H., Hasan, I., Molyneux, P., and Xie, R. (2015). Small banks and local economic develop-
ment. Review of Finance, 19(2):653–683.

Hale, T., Angrist, N., Goldszmidt, R., Kira, B., Petherick, A., Phillips, T., Webster, S., Cameron-
Blake, E., Hallas, L., Majumdar, S., et al. (2021). A global panel database of pandemic policies
(Oxford COVID-19 government response tracker). Nature Human Behaviour, 5(4):529–538.

Iannotta, G., Nocera, G., and Sironi, A. (2013). The impact of government ownership on bank risk.
Journal of Financial Intermediation, 22(2):152–176.

Imbens, G. W. and Wooldridge, J. M. (2009). Recent developments in the econometrics of program
evaluation. Journal of Economic Literature, 47(1):5–86.

29



Kapan, T. and Minoiu, C. (2021). Liquidity insurance vs. credit provision: Evidence from the
COVID-19 crisis. Working Paper.

Karakaplan, M. U. (2021). This time is really different: The multiplier effect of the paycheck
protection program (PPP) on small business bank loans. Journal of Banking & Finance, 133:106223.

Khwaja, A. I. and Mian, A. (2005). Do lenders favor politically connected firms? Rent provision in
an emerging financial market. The Quarterly Journal of Economics, 120(4):1371–1411.

Koetter, M. and Popov, A. (2021). Political cycles in bank lending to the government. The Review
of Financial Studies, 34(6):3138–3180.

Kwan, A., Lin, C., Pursiainen, V., and Tai, M. (2021). Stress testing banks’ digital capabilities:
Evidence from the COVID-19 pandemic. Working Paper.

La Porta, R., Lopez-de Silanes, F., and Shleifer, A. (2002). Government ownership of banks. The
Journal of Finance, 57(1):265–301.

Levine, R., Lin, C., Tai, M., and Xie, W. (2021). How did depositors respond to COVID-19? The
Review of Financial Studies.

Li, L. and Strahan, P. (2021). Who supplies ppp loans (and does it matter)? Banks, relationships
and the covid crisis. Journal of Financial and Quantitative Analysis.

Li, L., Strahan, P. E., and Zhang, S. (2020). Banks as lenders of first resort: Evidence from the
COVID-19 crisis. The Review of Corporate Finance Studies, 9(3):472–500.

Micco, A. and Panizza, U. (2006). Bank ownership and lending behavior. Economics letters,
93(2):248–254.

Norden, L., Mesquita, D., and Wang, W. (2021). COVID-19, policy interventions and credit: The
Brazilian experience. Journal of Financial Intermediation, 48:100933.

Panizza, U. (2022). State-owned commercial banks. Journal of Economic Policy Reform, pages 1–23.

Sapienza, P. (2004). The effects of government ownership on bank lending. Journal of Financial
Economics, 72(2):357–384.

Stiglitz, J. E. (1993). The role of the state in financial markets. The World Bank Economic Review,
7(suppl_1):19–52.

Ture, H. E. (2021). Revisiting the stabilization role of public banks: Public debt matters. IMF
Working Paper.

30



Internet Appendix



((A)) COVID-19 Situation
1st

Case
1st

Death

0

20

40

60

0

50

100

150

200

250

01
ja
n2

02
0

01
fe

b2
02

0

01
m

ar
20

20

01
ap

r2
02

0

01
m

ay
20

20

01
ju
n2

02
0

01
ju
l2
02

0

01
au

g2
02

0

01
se

p2
02

0

01
oc

t2
02

0

01
no

v2
02

0

01
de

c2
02

0

01
ja
n2

02
1

01
fe

b2
02

1

01
m

ar
20

21

01
ap

r2
02

1

01
m

ay
20

21

01
ju
n2

02
1

01
ju
l2
02

1

01
au

g2
02

1

New Confirmed Cases in 7 days per 100K (left axis) New Deaths in 7 days per 100K (right axis)

Share of Population Partially Vaccinated (right axis) Share of Population Fully Vaccinated (right axis)

((B)) Overall Policy Responses (Oxford)

0

20

40

60

80

100

01
ja
n2

02
0

01
fe

b2
02

0

01
m

ar
20

20

01
ap

r2
02

0

01
m

ay
20

20

01
ju
n2

02
0

01
ju
l2
02

0

01
au

g2
02

0

01
se

p2
02

0

01
oc

t2
02

0

01
no

v2
02

0

01
de

c2
02

0

01
ja
n2

02
1

01
fe

b2
02

1

01
m

ar
20

21

01
ap

r2
02

1

01
m

ay
20

21

01
ju
n2

02
1

01
ju
l2
02

1

01
au

g2
02

1

Stringency Index Government Response Index

Containment Health Index Economic Support Index

((C)) Banking Sector Policy Responses (World Bank)

Borrower Assitance

Liquidity Support

Monetary Policy

Prudential

01
fe

b2
02

0

01
m

ar
20

20

01
ap

r2
02

0

01
m

ay
20

20

01
ju
n2

02
0

01
ju
l2
02

0

01
au

g2
02

0

01
se

p2
02

0

01
oc

t2
02

0

01
no

v2
02

0

01
de

c2
02

0

01
ja
n2

02
1

01
fe

b2
02

1

01
m

ar
20

21

01
ap

r2
02

1

01
m

ay
20

21

01
ju
n2

02
1

01
ju
l2
02

1

01
au

g2
02

1

Figure A1: COVID-19 in Germany

Note: The COVID-19 cases and deaths data in panel A is from the JHU CSSE COVID-19 Dataset; the data of
government policy measures to combat COVID-19 in Panel B is from the Oxford Covid-19 Government Response
Tracker (OxCGRT); the announcements of measures targeting at banking sector from the World Bank. The JHU
CSSE COVID-19 Dataset is the COVID-19 Data Repository by the Center for Systems Science and Engineering (CSSE)
at Johns Hopkins University. https://github.com/CSSEGISandData/COVID-19 Detailed descriptions of the
OxCGRT data can be found in Hale et al. (2021). https://github.com/OxCGRT/covid-policy-tracker De-
tailed descriptions of the World Bank Covid-19 Financial Sector Responses data can be found in Feyen et al. (2020).
https://datacatalog.worldbank.org/search/dataset/0037999A1

https://github.com/CSSEGISandData/COVID-19
https://github.com/OxCGRT/covid-policy-tracker
https://datacatalog.worldbank.org/search/dataset/0037999


Table A1: Number of Banks in German Banking System

Month Total Landesbank Savings Bank Credit Cooperative Commercial Bank

Number of Banks

2019-10 1543 6 380 850 260
2019-11 1535 6 380 842 260
2019-12 1534 6 380 842 259
2020-01 1532 6 379 842 258
2020-02 1533 6 379 842 259
2020-03 1533 6 379 842 259
2020-04 1531 6 378 842 258
2020-05 1530 6 378 841 258
2020-06 1530 6 378 841 259
2020-07 1527 6 377 840 258
2020-08 1526 6 377 839 258
2020-09 1518 6 377 829 260
2020-10 1511 6 377 822 260
2020-11 1501 6 377 815 257
2020-12 1501 6 377 815 257

Total Assets (billion Euro)

2019-10 8494.309 845.973 1340.787 974.912 3533.967
2019-11 8558.136 843.529 1354.479 985.491 3567.044
2019-12 8358.519 807.215 1341.727 982.932 3444.678
2020-01 8529.401 840.005 1351.235 985.927 3559.583
2020-02 8714.677 858.824 1357.567 989.946 3694.884
2020-03 8963.386 871.39 1362.444 993.37 3863.577
2020-04 9064.172 879.085 1379.456 1006.33 3910.337
2020-05 8968.275 880.969 1394.158 1018.526 3790.937
2020-06 9082.205 879.346 1402.45 1029.232 3864.893
2020-07 9126.176 879.643 1416.051 1037.345 3907.496
2020-08 9043.261 864.546 1420.594 1042.294 3832.21
2020-09 9155.218 866.963 1431.547 1048.465 3871.076
2020-10 9183.37 879.831 1446.408 1058.583 3870.941
2020-11 9154.47 856.315 1455.839 1065.802 3845.014
2020-12 9002.095 807.438 1463.723 1072.68 3753.218
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