


http://www.cnb.cz/


Drying Up: The Effect of Drought on Corporate Loans with AnaCredit
Data

Jan Jank	u, TomÆ� KarhÆnek, Simona MalovanÆ, and Ivan Trubelík�

Abstract

This paper examines whether chronic physical climate risk affects corporate credit
allocation. We focus on drought, one of the most salient climate-related risks for the
Czech economy, and combine granular AnaCredit data with district-level measures
of drought-related agricultural losses. Using almost 6 million bank��rm�month
observations for nearly 140,000 �rms between 2019 and 2023, we show that
long-term drought exposure is associated with a signi�cant contraction in new
corporate lending. The effect is concentrated at the origination margin: newly
originated credit declines by about 12 percent in drought-affected regions, while
outstanding credit volumes adjust more gradually. The impact varies across
bank��rm relationships, credit-exposure characteristics, and sectors, consistent with
banks incorporating chronic physical climate risk primarily into new lending
decisions rather than immediately reducing existing exposures.
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1. Introduction

Drought has become one of the most visible manifestations of physical climate risk in the Czech
Republic. The Czech policy framework explicitly recognizes climate adaptation as a priority: the
updated national adaptation strategy for 2021�2030 and the related national action plan were
approved by the Czech government in September 2021, with long-term drought, extreme
temperatures, �oods, heavy precipitation, extreme wind, and vegetation �res identi�ed among the
key manifestations of climate change relevant for Czechia (Ministerstvo �ivotního prost�redí, 2021).
Recent events further illustrate the salience of these risks. The year 2022 was characterized by
heat, drought, and �res, with high temperatures and uneven precipitation contributing to climatic,
soil, and hydrological drought across a substantial part of the country; the same year also saw the
largest forest �re in Czech history in the Bohemian Switzerland National Park (Ministerstvo
�ivotního prost�redí, 2023). In 2024, the Czech Hydrometeorological Institute reported the warmest
year ever recorded in Czechia, with the annual average temperature reaching 10.3 degrees Celsius
( �Ceský hydrometeorologický œstav, 2025). These developments make drought a natural starting
point for studying how physical climate risk affects �nancial intermediation in a small open
economy with a bank-based �nancial system.

Unlike acute natural disasters, drought is persistent, spatially uneven, and dif�cult to reverse
quickly. It affects agricultural yields and water availability, but its economic consequences extend
well beyond agriculture, in�uencing production conditions, energy use, supply chains, collateral
values, and �rms’ repayment capacity. This makes drought particularly important from the
perspective of the �nancial sector. Banks may respond to persistent local climate stress by
reassessing borrowers’ risk pro�les, tightening credit standards, reducing loan amounts, or limiting
the formation of new lending relationships. At the same time, the adjustment may not be
immediate for existing exposures, which are governed by contractual maturities and
relationship-speci�c frictions. Whether banks respond primarily by reducing new credit, by
adjusting outstanding exposures, or by reshaping bank��rm relationships remains an empirical
question.

This paper asks whether banks adjust corporate lending in response to chronic physical climate
risk. More speci�cally, we examine whether drought affects the origination of new loans, the
volume of existing exposures, and the formation of bank��rm relationships. We focus on drought
because it represents a persistent and regionally heterogeneous source of risk that is relevant for
credit allocation. Using detailed AnaCredit loan-level data for nearly 140,000 �rms between 2019
and 2023, combined with district-level information on drought-related agricultural losses, we
examine how drought exposure affects both the intensive margin of lending and the extensive
margin of bank��rm relationships.

We �nd that long-term drought exposure is associated with a signi�cant contraction in new corporate
lending. In drought-affected regions, newly originated loans decline by approximately 12 percent,
while the effects on outstanding loan volumes are smaller and less consistent. This contrast suggests
that banks respond to chronic physical climate risk primarily at the origination stage, by tightening
new credit, rather than through an immediate active reduction of existing exposures. The �nding
is consistent with the idea that persistent climate-related shocks are incorporated into new lending
decisions more readily than into existing credit stocks, which adjust only gradually over time.

The results further indicate that the response to drought depends on the structure of bank��rm
relationships, loan characteristics, and sectors. Firms with multiple banking relationships are better
able to sustain loan volumes, suggesting that relationship diversi�cation can mitigate climate-related
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credit tightening. However, banks appear more cautious in forming additional relationships with
�rms that are already connected to several lenders. Larger loans are less affected by drought, while
larger �rms do not enjoy similar protection, indicating that banks’ response is shaped more by loan-
level risk assessment than by �rm size alone. Sectoral heterogeneity con�rms that drought-related
credit effects are not limited to agriculture, with particularly adverse effects in the energy sector.

The paper contributes to the literature in three ways. First, it provides evidence on banks’ response
to chronic physical climate risk, complementing studies that focus mainly on acute natural disasters
such as �oods, storms, or hurricanes. Second, it shifts the focus from loan pricing and collateral
requirements to credit quantities, loan origination, and the structure of bank��rm relationships.
Third, it provides granular loan-level evidence from Central Europe, using AnaCredit data that
allow us to observe both new and outstanding corporate loans across banks, �rms, instruments, and
regions. Taken together, the results show that chronic physical climate risk can affect corporate
credit allocation even in the absence of a discrete disaster event.

The rest of the paper is organized as follows. Section 2 situates this study within the related
literature and highlights its contribution. Section 3 describes the loan-level data and the drought
exposure measure. Section 4 presents the empirical framework. Section 5 discusses the main
results, including the effects on new and outstanding loans, bank��rm relationships, loan
characteristics, and sectoral heterogeneity. Section 6 reports robustness tests and additional
analyses. Section 7 concludes.

2. Related Literature

This paper relates to three strands of literature. The �rst studies the real effects of physical climate
risk on �rms. The second examines how banks and credit markets respond to climate-related shocks.
The third focuses more speci�cally on drought as a chronic physical risk and on the role of banks
in transmitting such risk to �rms.

2.1 Physical Climate Risk and Firms

Climate-related �nancial risks are commonly divided into transition risks and physical risks.
Transition risks arise from the adjustment toward a low-carbon economy, while physical risks stem
from climate-related events and changes in climate patterns. Physical risks can be acute, such as
�oods, storms, wild�res, or hurricanes, or chronic, re�ecting persistent shifts in temperature,
precipitation, water availability, and drought conditions. This distinction is important because
acute and chronic risks may affect �rms and lenders through different channels. Acute events are
sudden and disruptive, while chronic risks are persistent, spatially heterogeneous, and may
gradually alter local economic conditions.

A large literature shows that physical climate risks can have substantial effects on �rms’ economic
performance and �nancial health. Extreme weather events may reduce productivity, pro�tability,
and liquidity, increase default risk, and disrupt supply chains (Lesk et al., 2016; Hong et al., 2019).
Among physical risks, drought is particularly relevant because it is persistent and can affect a
broad set of sectors. Although its direct impact is most visible in agriculture, drought can also
affect manufacturing, energy production, construction, transport, and other water-dependent
activities (Huynh et al., 2020). These �rm-level effects provide a natural channel through which
physical climate risk may be transmitted to banks and credit markets.
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Drought also differs from many acute natural disasters in its timing and reversibility. Its economic
impact may develop gradually, persist over several seasons, and be dif�cult to insure against or
reverse quickly. For �rms, this can affect cash �ows, production constraints, collateral values, and
repayment capacity. For banks, the same risks may alter the assessment of borrower
creditworthiness and the willingness to originate new credit. This makes drought a useful setting
for studying whether chronic physical climate risk affects corporate credit allocation.

2.2 Climate Risk and Bank Lending

A growing empirical literature studies whether banks incorporate physical climate risks into credit
conditions. Much of this evidence focuses on loan pricing, collateral requirements, and the exposure
of banks’ balance sheets to climate-related shocks. Early evidence suggests that banks are less likely
to supply credit to �rms located in �ood-prone areas (Faiella and Natoli, 2018). Related �rm-level
evidence shows that �rms in regions historically more exposed to natural disasters operate with
lower leverage, consistent with less favorable credit conditions (Elnahas et al., 2018). More recent
loan-level studies con�rm that lenders price physical risk into credit contracts. For example, Correa
et al. (2022) document higher loan spreads for �rms more exposed to natural disasters, especially
after events that update lenders’ beliefs about future risk.

Several studies use granular credit data to examine how physical climate risk affects bank lending.
Using AnaCredit data for Ireland, Carroll et al. (2025) show that �rms located in �ood-risk areas
face both interest rate premia and higher collateralization requirements. Similarly, Meucci and
Rinaldi (2022) use AnaCredit data for Italy and show that physical risk affects borrowers through
deteriorating collateral values and repayment capacity. For European SME lending, Barbaglia et al.
(2024) �nd evidence of an interest rate premium on loans to borrowers located in high �ood-risk
areas, although the estimated premium is small relative to the implied increase in default risk. Taken
together, these studies indicate that banks recognize physical climate risks and incorporate them into
loan pricing and contract design.

Physical climate risks may also affect banks’ balance sheets, credit supply, and �nancial stability.
Local climate-related shocks can increase non-performing loans and reduce bank stability, although
such effects may dissipate over time (Do et al., 2023). Policy-oriented work emphasizes that the
impact of physical risks may be stronger for smaller and less-capitalized banks, which have fewer
opportunities to absorb losses or diversify geographically (Caselli and Migliorelli, 2024). At the
same time, the empirical evidence is not uniform. Some studies document tighter business credit
after natural disasters (Garmaise and Moskowitz, 2009), while others �nd more mixed effects or
emphasize the role of bank balance-sheet strength, geographic diversi�cation, and risk management
capacity (CortØs and Strahan, 2017; Ivanov et al., 2022; Schüwer et al., 2019; Chavaz, 2016). This
suggests that the net effect of physical climate risk on credit markets depends on both borrower
exposure and bank characteristics.

Most of this literature focuses on acute climate events or on loan pricing and collateral requirements.
Less is known about whether chronic physical risks affect the quantity of credit, the origination
of new loans, or the structure of bank��rm relationships. These margins are important because
banks may respond to persistent climate stress not only by repricing risk, but also by reducing loan
amounts, limiting new lending, or changing their exposure to particular �rms and regions.
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2.3 Drought, Credit Allocation, and This Paper

The literature on drought and credit markets is smaller but growing. Javadi and Masum (2021)
show that drought exposure, measured using the Palmer Drought Severity Index, increases loan
spreads for U.S. �rms, with stronger effects for long-maturity loans and borrowers with lower credit
quality. At the bank level, Brei et al. (2025) show that severe droughts reduce agricultural lending
by U.S. banks, especially among geographically concentrated banks, while more diversi�ed banks
are more resilient. Related evidence suggests that drought can deteriorate bank asset quality and
increase risk, largely through higher non-performing loans (Özsoy et al., 2025). More generally,
long-lasting disasters such as droughts and wild�res may increase expected corporate default risk
and lead to tighter �nancial conditions (Nobletz, 2024).

These �ndings highlight drought as a material source of credit risk, but important gaps remain. First,
most existing studies focus on pricing, loan spreads, collateral, or bank balance-sheet outcomes,
while less attention has been paid to credit quantities and new loan origination. Second, much of
the evidence concerns acute natural disasters, whereas drought is a chronic and persistent risk that
may affect lending decisions differently. Third, existing climate-risk measures are often observed at
relatively coarse geographic levels, which may obscure local exposure. Finally, empirical evidence
for Central and Eastern Europe remains limited, despite the relevance of physical climate risks for
bank-based �nancial systems in the region.

Our paper addresses these gaps by studying how long-term drought exposure affects corporate
lending in the Czech Republic. Using granular AnaCredit data, we observe both new and
outstanding corporate loans at the bank��rm level, which allows us to distinguish between the
origination margin and the stock of existing credit. This distinction is central to our contribution:
rather than focusing only on loan pricing, we examine whether chronic physical climate risk
affects the quantity of credit and the formation of bank��rm relationships. By combining
loan-level credit data with district-level drought exposure, we provide evidence on how banks
adjust lending decisions in response to persistent local climate stress.

3. Data

Our empirical analysis combines two sources of information. First, we use district-level data on
drought-related agricultural losses to measure persistent local exposure to drought. Second, we use
granular loan-level data from AnaCredit to observe corporate lending by Czech banks at the bank�
�rm�month level. The combination of these datasets allows us to examine whether �rms located in
regions more exposed to long-term drought receive different amounts of new and outstanding credit,
and whether drought exposure is associated with changes in bank��rm relationships.

We begin by describing the drought exposure measure, which is the key source of cross-regional
variation in physical climate risk. We then describe the AnaCredit loan-level data and the
construction of the credit variables used in the empirical analysis. Finally, we explain how �rms
are geographically matched to drought exposure and summarize the �nal estimation sample.

3.1 Drought Exposure Measure

We measure drought exposure using data from the InterSucho project, which provides weekly
information on the impact of drought on agricultural production across Czech administrative
districts. The data are based on reports of observed or expected losses in selected categories of
crops and fruit production. For each district and week, drought impact is classi�ed into �ve
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categories: no impact, losses up to 10 percent, losses between 10 and 30 percent, losses between
30 and 40 percent, and losses above 40 percent.

Although the measure is based on agricultural losses, we use it as a broader proxy for persistent
local drought stress. Drought affects agricultural production directly, but it also captures
cumulative local climatic conditions that may be relevant for �rms’ cash �ows, production
constraints, collateral values, and repayment capacity more broadly. This interpretation is
consistent with our focus on chronic physical climate risk: drought is not a short-lived weather
�uctuation, but a persistent and spatially uneven shock that may gradually affect local economic
conditions and bank lending decisions.

The drought data cover the period from April 2016 to December 2023, while the AnaCredit sample
runs from June 2019 to December 2023. This longer pre-sample period allows us to characterize
drought exposure from a long-term perspective rather than relying only on contemporaneous
monthly �uctuations. In the baseline speci�cation, we summarize drought exposure at the district
level using the most frequent drought-impact category observed over the available period. This
long-term mode captures whether a district is persistently more exposed to drought-related losses
and provides a stable measure of local chronic drought risk. Figure 1 illustrates the resulting
geographic variation across Czech districts.

Figure 1: District Mode of the Drought Impact on Agricultural Yields

No Impact Loss < 10% Loss of 10-30% Loss of 30-40% Loss > 40%

Note: The �gure depicts the most frequent value for each district in the time range of 2016�2023, while omitting weeks with
insuf�cient number of reporters.

The map shows substantial spatial heterogeneity in drought exposure. While many districts are
most frequently classi�ed as having no drought impact or losses below 10 percent, several districts
repeatedly experience more severe drought-related losses. This variation is central to our empirical
strategy, as it allows us to compare lending outcomes across �rms located in districts with different
degrees of long-term drought exposure.
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In additional descriptive analysis, we also examine seasonal and time-varying patterns of drought
exposure. Drought losses are more pronounced in summer and autumn, while spring and winter are
less affected (Figure A1 in the Appendix). The geographic distribution of drought exposure also
changes over time, although some regions, particularly in western Bohemia and southern Moravia,
appear repeatedly more exposed (Figure A2 in the Appendix). These patterns con�rm that drought
is both persistent and spatially heterogeneous, making it suitable for studying the transmission of
chronic physical climate risk to corporate lending.

3.2 Loan-Level Credit Data

We measure corporate lending using AnaCredit, a standardized credit register that collects detailed
information on individual credit instruments granted to �rms. The database contains information on
loan amounts, instrument type, maturity, interest rate, collateral, guarantees, and identi�ers of both
lenders and borrowers. We combine AnaCredit with information from the Register of Institutions
and Af�liates Database (RIAD), which provides borrower characteristics such as �rm size, location,
and economic activity.

We de�ne the bank��rm credit exposure as the monthly aggregate of credit instruments between a
bank and a �rm in a given currency. Each observation therefore represents the total credit exposure
of bank b to �rm f in month t and currencyc. This aggregation allows us to study lending at
the bank��rm relationship level while preserving information on the type and structure of credit
instruments. The sample starts in June 2019, the �rst reporting month of AnaCredit in the Czech
Republic, and ends in December 2023. To focus on standard commercial lending, we exclude two
institutions whose business models are primarily related to export support and insurance rather than
traditional banking.

Table 1: Loan Categories Used in the Analysis

Category Instruments included Interpretation

Term loans Non-revolving credit
instruments

Narrowest category, capturing standard
term lending with a �xed credit amount
and repayment structure.

Core loans Overdrafts, revolving credit,
non-revolving credit, and other
loans

Main credit instruments used to measure
bank lending, excluding credit card debt,
trade receivables, and guarantees.

Core loans:
on-balance sheet

On-balance-sheet component of
core loans

Direct balance-sheet credit exposure
within the core loan category.

Core loans:
off-balance sheet

Off-balance-sheet component of
core loans

Conditional or undrawn credit exposure
within the core loan category.

All credit
exposures

Overdrafts, credit card debt,
revolving credit, non-revolving
credit, trade receivables,
�nancial guarantees,
non-�nancial guarantees, and
other loans

Broadest measure of bank credit exposure
to a �rm.

We distinguish between �ve credit categories, summarized in Table 1. The narrowest category
consists of term loans, de�ned as non-revolving credit instruments. We then de�ne core loans as the
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main credit instruments used to measure bank lending: overdrafts, revolving credit, non-revolving
credit, and other loans. Core loans are further split into on-balance-sheet and off-balance-sheet
components. Finally, the broadest category, all credit exposures, includes all credit instruments
reported in AnaCredit, namely overdrafts, credit card debt, revolving and non-revolving credit,
trade receivables, �nancial and non-�nancial guarantees, and other loans. This classi�cation allows
us to examine whether the effect of drought differs across instruments with different degrees of
commitment, maturity, balance-sheet treatment, and risk exposure.

We analyze both new and outstanding loans. A credit instrument is classi�ed as new when it �rst
appears in AnaCredit. New loans capture the origination margin, where banks can adjust credit
standards and lending volumes relatively quickly in response to changing risk conditions.
Outstanding loans capture the stock of existing credit exposures, which may adjust more gradually
because of contractual maturities and relationship-speci�c frictions. The distinction between new
and outstanding loans is therefore key to our analysis of whether banks respond to drought
primarily through new lending decisions or by reducing existing exposures.

3.3 Matching Drought Exposure to Corporate Loans

To assign drought exposure to �rms, we geocode �rms’ headquarters using address information
from RIAD and match each �rm to a Czech administrative district. The district is the level at which
drought impact is observed in the InterSucho data. For �rms that change headquarters over time,
we construct a monthly panel of �rm locations and assign drought exposure according to the �rm’s
district in each month.

This matching strategy allows us to combine loan-level credit information with local drought
exposure. It also implies an important limitation: a �rm’s headquarters may not coincide with the
location of its production facilities or other economically relevant operations. More precise
information on production locations is not available for the full sample. To the extent that this
mismatch introduces measurement error in drought exposure, it is likely to attenuate the estimated
relationship between drought and lending.

The �nal matched dataset contains nearly 6 million bank��rm�month observations for about
140,000 �rms and 44 banks. The restricted sample of new loans contains more than 300,000
observations for about 100,000 �rms. The appendix provides detailed summary statistics by �rm
size, sector, region, loan category, and number of bank��rm relationships. Detailed information on
sample construction is reported in Table A1.

4. Empirical Framework

Persistent drought represents a region-speci�c form of chronic physical climate risk that may affect
�rms’ economic conditions and, in turn, banks’ lending decisions. Our empirical strategy estimates
whether bank lending differs systematically between �rms located in districts with different long-
term drought exposure, conditional on a rich set of bank and borrower-group-time controls. We
interpret the estimated coef�cients as lending responses to chronic physical climate risk. Because
we do not observe loan applications or rejected credit demand, the baseline estimates should not
be interpreted as a pure credit-supply shock. Rather, they capture how observed credit allocation
differs across drought-exposed and less exposed regions after controlling for observable loan and
�rm characteristics, bank �xed effects, and common shocks to comparable �rms.
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4.1 Baseline Speci�cation

We �rst examine the intensive margin of lending. The baseline speci�cation relates the amount of
credit granted by bankb to �rm f in montht to the �rm’s exposure to long-term drought:

Yf bt = bDroughtd( f ;t) + X0
f btg+ ab + a i( f )`( f ;t)s( f )q(t) + ef bt; (1)

whereYf bt denotes the natural logarithm of lending from bankb to �rm f in montht, aggregated
across the relevant credit instruments within a bank��rm pair. Depending on the speci�cation,Yf bt
captures either newly originated lending or outstanding credit volumes. We estimate the model
separately for the �ve credit categories de�ned in Section 3.2: all credit exposures, core loans, core
loans on balance sheet, core loans off balance sheet, and term loans.

The variableDroughtd( f ;t) captures long-term drought exposure in the districtd in which �rm f is
located in montht. In the baseline speci�cation, drought exposure is measured using the district-
level modal drought-impact category over the available drought data period. We de�ne an indicator
equal to one for districts with long-term drought-related losses and zero otherwise. This measure
captures persistent local exposure to drought rather than short-run weather �uctuations.

The vectorXf bt includes loan- and �rm-level controls. These include the currency composition of
credit, �rm age and its square, the relevant short-term risk-free rate, and seasonal controls. The
term ab denotes bank �xed effects, which absorb time-invariant differences across banks, such as
business models, lending standards, or risk appetite. The terma i( f )`( f ;t)s( f )q(t) denotes industry-
location-size-quarter �xed effects. These �xed effects control for common shocks affecting �rms in
the same industry, broader region, size class, and quarter.

The distinction between new and outstanding loans is key to the analysis. New loans capture the
origination margin, where banks can adjust lending volumes and credit standards relatively quickly
in response to changing risk conditions. Outstanding loans capture the stock of existing credit
exposures, which may adjust more gradually because of contractual maturities, re�nancing cycles,
and relationship-speci�c frictions. Comparing the two outcomes therefore allows us to assess
whether drought-related lending responses occur primarily at origination or through the adjustment
of existing exposures.

4.2 Identi�cation and Fixed Effects

The coef�cient of interest,b , is identi�ed from differences in lending to �rms located in districts
with different long-term drought exposure, after accounting for bank �xed effects and shocks
common to �rms in the same industry, broader region, size class, and quarter. Because drought
exposure is measured at the district level, while location �xed effects are de�ned at the broader
regional level, the speci�cation exploits within-region variation in drought exposure across
districts. This is important because it allows us to compare �rms that operate in similar regional,
sectoral, and size-speci�c environments but differ in their exposure to persistent local drought
stress.

Industry-location-size-quarter �xed effects absorb a wide range of confounding factors, including
sector-speci�c business-cycle conditions, regional economic developments, size-speci�c credit
demand, and time-varying shocks common to similar �rms. Bank �xed effects account for
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persistent differences across lenders. The remaining variation therefore compares lending
outcomes across �rms that are observationally similar along these dimensions but are located in
districts with different long-term drought exposure.

We use this �xed-effects structure rather than �rm-time �xed effects in the baseline speci�cation
for two reasons. First, �rm-time �xed effects would absorb all time-varying �rm-level credit
demand but would also eliminate �rms borrowing from only one bank. This is a major limitation
in our setting because single-bank �rms represent the majority of the sample and are central for
understanding corporate lending in the Czech economy. Second, our objective is to study both
intensive and extensive margins of credit allocation, including the formation of bank��rm
relationships, for which retaining single-bank �rms is important. As a robustness check, we
estimate speci�cations with �rm-time �xed effects on the subsample of �rms with multiple bank
relationships.

This identi�cation strategy does not fully eliminate all potential demand-side channels. For
example, �rms in drought-exposed districts may reduce investment or working-capital needs,
which could lower observed borrowing independently of bank credit supply. For this reason, we
interpret the estimates as changes in observed lending and credit allocation rather than as a fully
isolated supply shock. The comparison between new and outstanding loans, the inclusion of
borrower-group-time �xed effects, and the analysis of bank��rm relationship margins help
discipline this interpretation.

4.3 Heterogeneity Speci�cations

We next examine whether the lending response to drought differs across �rm, credit-exposure, and
relationship characteristics. To do so, we extend the baseline speci�cation by interacting drought
exposure with a characteristicZf bt:

Yf bt = b1Droughtd( f ;t) + b2Zf bt + b3
�

Droughtd( f ;t) � Zf bt

�

+ X0
f btg+ ab + a i( f )`( f ;t)s( f )q(t) + ef bt:

(2)

The main coef�cient of interest isb3, which captures whether the effect of drought differs
systematically across the characteristicZf bt. We consider several dimensions of heterogeneity.
First, we examine the number of bank relationships, which captures whether �rms with more
diversi�ed banking connections are better able to sustain credit during drought conditions. Second,
we compare large and small credit exposures to test whether larger exposures, which are likely to
be subject to more detailed risk assessment and collateral requirements, are less sensitive to
drought. Third, we compare large and smaller �rms to assess whether �rm size provides similar
protection. Finally, we estimate sector-speci�c responses to examine whether drought-related
credit effects are concentrated in water- or energy-sensitive industries or extend more broadly
across the economy.

In speci�cations where the characteristicZf bt is absorbed by the �xed effects, the main effect of
Zf bt is omitted, but the interaction with drought exposure remains identi�ed. All heterogeneity
speci�cations retain the same baseline controls and �xed-effects structure as in equation (1).
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4.4 Extensive Margin Outcomes

In addition to loan amounts, we study whether drought affects the extensive margin of bank
lending. We estimate linear probability models in which the dependent variable is an indicator for
the formation of a new lending relationship or a new credit exposure. The baseline
extensive-margin speci�cation is

M f bt = dDroughtd( f ;t) + X0
f btq + ab + a i( f )`( f ;t)s( f )q(t) + uf bt; (3)

whereM f bt denotes one of three binary outcomes. The �rst indicator equals one if �rmf obtains
a new loan from bankb with which it already has an existing relationship. The second indicator
equals one if �rm f forms a new relationship with bankb. The third indicator equals one if either a
new loan or a new bank relationship is observed. These outcomes allow us to distinguish between
changes in lending within existing relationships and the formation of new bank��rm links.

We also examine whether the extensive-margin response depends on the number of existing bank
relationships. This is important because drought may affect �rms with single and multiple banking
relationships differently. Firms with more bank connections may have better access to credit, but
banks may also be more cautious in forming additional relationships with �rms that are already
connected to several lenders. To capture this mechanism, we interact drought exposure with the
number of bank relationships and interpret the interaction term as the differential effect of drought
across relationship structures.

5. Results

5.1 Where Does the Adjustment Occur? New Loans versus Outstanding Loans

Table 2 shows that long-term drought leads to a contraction in new corporate lending. The estimated
coef�cients are negative across all credit categories, indicating weaker loan origination in drought-
affected regions. The effect is strongest for all credit exposures, which decline by about 12%, and
remains statistically signi�cant for term loans and core loans off balance sheet, where new credit
volumes fall by around 8% and 6%, respectively. By contrast, the coef�cients for core loans and
core loans on balance sheet are not statistically signi�cant at conventional levels.

These �ndings are consistent with recent evidence on climate-related �nancial tightening. Nobletz
(2024) shows that long-lasting natural disasters, such as droughts and wild�res, increase expected
corporate default risk and lead institutional investors to tighten �nancial conditions. As default
probabilities rise, con�dence in corporate credit markets deteriorates, amplifying contractions in
credit supply.1

Table 3 reports corresponding results for outstanding loan volumes. In contrast to new lending, the
estimated effects are smaller and less consistent across speci�cations. We observe a modest decline
in outstanding credit, with statistically signi�cant effects for core loans, core loans on balance sheet,
and term loans. For term loans, outstanding credit declines by about 4%, while for all outstanding
credit exposures the effect is negative but not statistically signi�cant.
1 As noted earlier, Nobletz (2024) further documents that short-term disasters, such as severe storms or tropical
cyclones, increase default risk without triggering comparable �nancial tightening.



12 Jan Jank	u, TomÆ� KarhÆnek, Simona MalovanÆ, and Ivan Trubelík

This contrast between new and outstanding loans indicates that the primary adjustment occurs at
the origination stage rather than through an active reduction of existing exposures. The weaker
response of outstanding loans re�ects the stock nature of this measure, which aggregates past
lending decisions and therefore adjusts only gradually to changing risk conditions. Existing
exposures are typically characterized by longer maturities, contractual rigidities, and limited scope
for immediate adjustment, attenuating the short-term impact of drought on total credit stocks.
Banks thus respond to elevated climate risk primarily ex ante, by tightening credit standards for
new lending rather than by actively reducing existing exposures.

Table 2: Baseline Regression: New Loans

Dependent Variables: All credit
exposures

Core loans Core loans:
On-BS

Core loans:
Off-BS

Term loans

Model: (1) (2) (3) (4) (5)

Variables
Drought Impact -0.1211�� -0.0944 -0.0850 -0.0590� -0.0777���

(0.0607) (0.0572) (0.0569) (0.0308) (0.0263)
ShareEUR 0.3462��� -1.599��� -1.236��� 0.6176��� 0.9679���

(0.0310) (0.1895) (0.2205) (0.1322) (0.1399)
ShareUSD -2.396��� -3.802��� -3.358��� 0.1602 -0.0480

(0.1475) (0.1428) (0.1434) (0.3672) (0.3789)
RFR -0.2780��� -0.2997��� -0.2668��� -0.0969��� -0.1259���

(0.0069) (0.0232) (0.0287) (0.0325) (0.0244)
Firm Age 0.0833��� 0.0753��� 0.0723��� 0.0801��� 0.0353���

(0.0092) (0.0077) (0.0090) (0.0038) (0.0034)
(Firm Age)2 -0.0012��� -0.0009��� -0.0008��� -0.0011��� -0.0004���

(0.0002) (0.0002) (0.0002) (0.0001) (0.0001)
Season= Summer 0.0251 0.0704� 0.0221 -0.0736�� -0.0037

(0.0164) (0.0391) (0.0310) (0.0361) (0.0190)
Season= Autumn -0.0003 0.0110 -0.0102 -0.2585��� -0.0532�

(0.0166) (0.0243) (0.0292) (0.0486) (0.0287)
Season= Winter -0.0883��� -0.2270��� -0.1908��� 0.0644 0.0681���

(0.0100) (0.0243) (0.0261) (0.0549) (0.0245)

Fixed-effects
Bank Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes

Observations 768,165 271,901 238,899 66,786 103,210
R2 0.4210 0.4820 0.4836 0.5087 0.5212

Note: The table displays regression results for the model speci�ed in equation (1), using monthly bank-�rm level data from
AnaCredit on loans granted by Czech banks to Czech and non-Czech non-�nancial corporations (NFCs). The term �loan� is
de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-
balance sheet amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are
clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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Table 3: Baseline Regression: Outstanding Loans

Dependent Variables: All credit
exposures

Core loans Core loans:
On-BS

Core loans:
Off-BS

Term loans

Model: (1) (2) (3) (4) (5)

Variables
Drought Impact -0.0306 -0.0468� -0.0761��� -0.0148 -0.0416��

(0.0220) (0.0244) (0.0277) (0.0282) (0.0196)
ShareEUR 0.0049 0.0168 0.0178 0.9931��� 1.663���

(0.0449) (0.1121) (0.1331) (0.0938) (0.1617)
ShareUSD -2.901��� -4.645��� -4.712��� 0.5367 1.248���

(0.2120) (0.3302) (0.3216) (0.3634) (0.2376)
RFR -0.0747��� -0.0850��� -0.0753��� -0.0279�� -0.0400���

(0.0054) (0.0088) (0.0122) (0.0110) (0.0061)
Firm Age 0.0602��� 0.0586��� 0.0602��� 0.0598��� 0.0119���

(0.0077) (0.0091) (0.0112) (0.0021) (0.0026)
(Firm Age)2 -0.0008��� -0.0008��� -0.0008��� -0.0006��� � 1 � 10� 5

(0.0002) (0.0002) (0.0002) (0.0001) (0.0001)
Season= Summer 0.0198��� 0.0211��� 0.0249��� 0.0075��� 0.0148���

(0.0023) (0.0028) (0.0044) (0.0025) (0.0016)
Season= Autumn 0.0087��� 0.0111��� 0.0214��� -0.0168��� 0.0107���

(0.0019) (0.0026) (0.0042) (0.0023) (0.0015)
Season= Winter 0.0010 0.0009 0.0061�� -0.0018 0.0036���

(0.0017) (0.0017) (0.0023) (0.0034) (0.0013)

Fixed-effects
Bank Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes

Fit statistics
Observations 5,687,063 5,048,468 3,980,199 2,805,305 2,488,977
R2 0.3229 0.3059 0.2578 0.4082 0.3945

Note: The table displays regression results for the model speci�ed in equation (1), using monthly bank-�rm level data from
AnaCredit on loans granted by Czech banks to Czech and non-Czech non-�nancial corporations (NFCs). The term �loan� is
de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-
balance sheet amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are
clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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5.2 Through Which Margin? Bank�Firm Relationships

We next examine whether drought affects the extensive margin of bank lending and whether the
response differs with the number of existing bank��rm relationships. Table 4 reports linear
probability models for three outcomes: the formation of a new bank relationship, the origination of
a new loan within an existing relationship, and either of these two events. The results show that
drought exposure is associated with a higher probability of forming a new bank relationship in the
broad sample of all credit exposures. The estimated effect is economically modest but statistically
signi�cant: �rms located in drought-exposed districts are more likely to obtain credit from a bank
with which they did not have a lending relationship in the previous quarter.

This extensive-margin effect is concentrated in the broadest credit category. It is not consistently
present for core loans or term loans, which suggests that drought does not increase the probability
of obtaining new long-term bank �nancing. Rather, the positive effect in the all-credit-exposures
category may re�ect the use of broader or more �exible credit instruments, such as guarantees,
trade-related exposures, or other short-term credit arrangements. One interpretation is that �rms
exposed to drought may seek additional banking links to cover liquidity needs or acute losses, while
banks remain more cautious in providing larger or longer-term credit exposures.

The interaction with the number of existing bank relationships is negative. This indicates that the
positive extensive-margin effect of drought becomes weaker for �rms that are already connected to
more banks. For �rms with several existing banking relationships, drought exposure is therefore
less likely to lead to the formation of an additional bank relationship. This pattern is consistent with
banks taking into account borrower complexity, coordination problems across creditors, or concerns
about leverage when deciding whether to add a new lending relationship in drought-exposed regions.

Table 5 turns to the intensive margin and shows that the number of bank relationships mitigates
the negative effect of drought on new lending volumes. The coef�cient on drought exposure is
negative across most credit categories, con�rming that new lending declines in drought-exposed
districts. However, the interaction between drought exposure and the number of bank relationships
is positive and statistically signi�cant for all credit exposures, core loans, core loans on balance
sheet, and term loans. This implies that �rms with more diversi�ed banking relationships experience
a smaller contraction in new lending. For �rms with two or three bank relationships, the estimated
drought effect is substantially attenuated and, in several speci�cations, becomes close to zero. The
exception is core loans off balance sheet, where the interaction is not statistically signi�cant.

This mitigating role of multiple bank relationships is consistent with the literature on relationship
lending and �rms’ access to credit. Maintaining several banking relationships can reduce
dependence on a single lender and alleviate �nancing constraints by limiting lender market power
(Guiso and Minetti, 2010). Multiple banking links may also signal borrower quality and improve
access to larger amounts of credit (Ogane, 2023). In a similar spirit, Gopalan et al. (2011) show
that the formation of additional banking relationships is associated with an expansion in loan
volumes. Our results suggest that these mechanisms may also matter under chronic physical
climate risk: �rms with more diversi�ed banking relationships experience a smaller contraction in
new lending associated with drought exposure.
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Table 4: Extensive Margin Regression: Number of Bank Relationships

Dependent Variables: New lending or bank relationship New lending New bank relationship
All credit
exposures

Core loans Term loans All credit
exposures

Core loans Term
Loans

All credit
exposures

Core loans Term loans

Model: (1) (2) (3) (4) (5) (6) (7) (8) (9)
Variables
Drought Impact 0.0226��� 0.0075 0.0010 0.0013 0.0038�� 0.0009 0.0228��� 0.0069 0.0013

(0.0068) (0.0049) (0.0047) (0.0011) (0.0016) (0.0009) (0.0065) (0.0045) (0.0046)
# Bank Relationships� -0.0161��� -0.0056� -0.0010 -0.0017��� -0.0031��� -0.0004 -0.0151��� -0.0044 -0.0013
Drought Impact (0.0045) (0.0033) (0.0039) (0.0006) (0.0010) (0.0006) (0.0043) (0.0031) (0.0038)
# Bank Relationships 0.0977��� 0.1111��� 0.1397��� -0.0005 -0.0036��� -0.0100��� 0.0940��� 0.1095��� 0.1407���

(0.0022) (0.0021) (0.0033) (0.0004) (0.0005) (0.0005) (0.0024) (0.0022) (0.0032)
ShareEUR -0.1033��� -0.0981��� -0.0849��� -0.0198��� -0.0086��� -0.0093��� -0.0852��� -0.0876��� -0.0845���

(0.0027) (0.0044) (0.0061) (0.0016) (0.0013) (0.0011) (0.0038) (0.0053) (0.0063)
ShareUSD -0.0946��� -0.0612��� -0.0265� -0.0103�� 0.0089� -0.0153�� -0.0767��� -0.0508��� -0.0269��

(0.0050) (0.0036) (0.0140) (0.0048) (0.0046) (0.0066) (0.0035) (0.0038) (0.0134)
RFR -0.0278��� -0.0290��� -0.0242��� -0.0079��� -0.0054��� -0.0034��� -0.0208��� -0.0242��� -0.0227���

(0.0020) (0.0018) (0.0012) (0.0006) (0.0005) (0.0002) (0.0015) (0.0015) (0.0011)
Firm Age -0.0008��� -0.0005��� -0.0001 -0.0019��� -0.0020��� -0.0018��� -0.0004��� -0.0001 0.0001

(0.0001) (0.0001) (0.0001) (0.0003) (0.0003) (0.0001) (0.0001) (0.0001) (0.0001)
(Firm Age)2 1 � 10� 5��� 7 � 10� 6�� � 3 � 10� 6 3 � 10� 5��� 4 � 10� 5��� 3 � 10� 5��� 1 � 10� 6 � 3 � 10� 6 � 6� 10� 6�

(2 � 10� 6) (2 � 10� 6) (4 � 10� 6) (8 � 10� 6) (8 � 10� 6) (4 � 10� 6) (4 � 10� 6) (3 � 10� 6) (3 � 10� 6)
Season= Summer 0.0121��� 0.0122��� 0.0076��� 0.0024��� 0.0017��� 0.0002 0.0090��� 0.0097��� 0.0073���

(0.0006) (0.0005) (0.0004) (0.0003) (0.0003) (0.0003) (0.0004) (0.0004) (0.0004)
Season= Autumn 0.0004 0.0001 -0.0014��� 0.0005 0.0003 -0.0017��� -0.0016��� -0.0019��� -0.0017���

(0.0004) (0.0004) (0.0003) (0.0004) (0.0004) (0.0003) (0.0004) (0.0004) (0.0004)
Season= Winter -0.0106��� -0.0107��� -0.0085��� -0.0010��� -0.0002 -0.0010��� -0.0096��� -0.0106��� -0.0085���

(0.0004) (0.0004) (0.0005) (0.0003) (0.0003) (0.0002) (0.0004) (0.0003) (0.0005)
Fixed-effects
Bank Yes Yes Yes Yes Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 5,608,283 4,952,756 2,426,591 5,711,316 5,055,253 2,490,330 5,608,283 4,952,756 2,426,591
R2 0.1152 0.1363 0.1866 0.1842 0.2085 0.4317 0.1207 0.1503 0.1957

Note: The table displays regression results for the model speci�ed in equation (3), using monthly bank-�rm level data from AnaCredit on loans granted by Czech banks to Czech and non-Czech
non-�nancial corporations (NFCs). The term �loan� is de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-balance sheet
amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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Table 5: Number of Bank-Firm Relationships: New Loans

Dependent Variables: All credit
exposures

Core loans Core loans:
On-BS

Core loans:
Off-BS

Term loans

Model: (1) (2) (3) (4) (5)

Variables
Drought Impact -0.3303��� -0.5130��� -0.5150��� 0.0492 -0.3453��

(0.0987) (0.1433) (0.1387) (0.0720) (0.1374)
# Bank Relationships� 0.1154�� 0.2903��� 0.2886��� -0.0847 0.2238�
Drought Impact (0.0503) (0.0923) (0.0887) (0.0519) (0.1159)
# Bank Relationships 0.2115��� 0.1265��� 0.2212��� -0.0268 0.0951��

(0.0397) (0.0451) (0.0503) (0.0407) (0.0429)
ShareEUR 0.3262��� -1.660��� -1.309��� 0.6252��� 0.9580���

(0.0313) (0.2102) (0.2419) (0.1333) (0.1351)
ShareUSD -2.456��� -3.826��� -3.383��� 0.1834 -0.0370

(0.1549) (0.1443) (0.1457) (0.3634) (0.3750)
RFR -0.2790��� -0.3051��� -0.2729��� -0.0968��� -0.1237���

(0.0069) (0.0244) (0.0297) (0.0326) (0.0241)
Firm Age 0.0797��� 0.0730��� 0.0690��� 0.0801��� 0.0352���

(0.0086) (0.0067) (0.0079) (0.0038) (0.0035)
(Firm Age)2 -0.0012��� -0.0008��� -0.0008��� -0.0011��� -0.0004���

(0.0002) (0.0002) (0.0002) (0.0001) (0.0001)
Season= Summer 0.0271 0.0769� 0.0302 -0.0736�� 0.0016

(0.0166) (0.0406) (0.0318) (0.0362) (0.0200)
Season= Autumn 0.0021 0.0198 -0.0003 -0.2608��� -0.0475�

(0.0169) (0.0256) (0.0289) (0.0485) (0.0281)
Season= Winter -0.0852��� -0.2197��� -0.1792��� 0.0640 0.0746���

(0.0103) (0.0257) (0.0274) (0.0551) (0.0258)

Fixed-effects
Bank Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes

Fit statistics
Observations 768,165 271,901 238,899 66,786 103,210
R2 0.4248 0.4842 0.4869 0.5089 0.5229

Note: The table displays regression results for the model speci�ed in equation (2), using monthly bank-�rm level data from
AnaCredit on loans granted by Czech banks to Czech and non-Czech non-�nancial corporations (NFCs). The term �loan� is
de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-
balance sheet amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are
clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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5.3 Which Exposures Are Protected? Loan Size versus Firm Size

We now turn to other heterogeneous characteristics of the loans and �rms that may in�uence the size
of the extended credit instruments. In particular, we focus on the relative size of the loan and the
size of the borrowing �rm. There is sparse evidence in the literature on whether the interaction of
the relative size of the loan with another characteristic affects the loan amount or conditions (rather
channels of collateralization or relationship lending are considered). On the other hand, studies such
as Heller et al. (2025) show that small and medium sized �rms are more likely to receive less credit
than what they demand, with this effect remaining unchanged by tight/adverse economic conditions.

First, we examine the effect of the relative size of the loan. To this end, we de�ne a binary variable,
Large Loan, which indicates whether the volume of a given credit line falls within the top quartile
of all credit lines in the sample.

Table 6 shows that larger new loans are signi�cantly less sensitive to drought exposure. The
interaction between drought and large loans is positive and highly signi�cant across all credit
categories, indicating that the contraction in lending is concentrated among smaller loans. In other
words, banks continue to originate large loans even under adverse environmental conditions, while
scaling back smaller exposures. This pattern suggests that lending decisions are adjusted along a
risk-based margin, with banks prioritizing loans that are better screened, more collateralized, or
associated with lower perceived risk. Corresponding results for outstanding loans are reported in
the Appendix (Table B2) and point in the same direction.

Secondly, we investigate the effect of the size of the company. We introduce a binary variable
Large Firm which is based on the RIAD in-built �rm size classi�cation. In RIAD, each enterprise is
assigned to one of the following size categories: micro, small, medium, or large. Large enterprises
are de�ned as �rms with more than 250 employees and either an annual turnover exceeding EUR
50 million or an annual balance sheet total exceeding EUR 43 million.2

In contrast to loan size, �rm size does not mitigate the impact of drought on new lending. As shown
in Table 7, the interaction between drought exposure and �rm size is generally insigni�cant and,
for term loans, even negative and statistically signi�cant. This indicates that larger �rms are not
systematically protected from drought-induced credit tightening. The absence of a positive �rm-
size effect stands in contrast to the strong attenuation observed for large loans and highlights that
banks do not primarily condition their response on borrower size. Evidence for outstanding loans
yields similar conclusions and is reported in the Appendix (Table B3).

Results based on triple interactions between �rm size, loan size, and drought exposure (Appendix
Tables B5 and B4) con�rm that the lower sensitivity of large loans persists irrespective of �rm size.
This reinforces the interpretation that loan characteristics dominate �rm characteristics in shaping
credit supply responses.

These differentiated impacts are consistent with differences in how banks assess risk at the loan
and �rm level. Larger loans are typically subject to more intensive screening, collateral
requirements, and monitoring, which may make them relatively safer even under adverse
environmental conditions. This is not necessarily the case for larger �rms, whose overall size does
not shield them from operational disruptions caused by drought. As a result, banks appear to place
greater weight on the characteristics of the loan itself than on �rm size when adjusting credit
supply in response to climate risk.
2 The thresholds for the remaining size categories can be found here.
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Table 6: Loan Size: New Loans

Dependent Variables: All credit
exposures

Core loans Core loans:
On-BS

Core loans:
Off-BS

Term loans

Model: (1) (2) (3) (4) (5)

Variables
Drought Impact -0.3907��� -0.3702��� -0.3715��� -0.1510��� -0.1793���

(0.1042) (0.1170) (0.1167) (0.0548) (0.0424)
Large Loan� 1.262��� 1.374��� 1.430��� 0.4478�� 0.6471���
Drought Impact (0.4275) (0.4605) (0.4762) (0.2214) (0.1962)
Large Loan 3.795��� 4.688��� 4.621��� 2.628��� 2.700���

(0.0917) (0.0939) (0.1160) (0.0677) (0.0543)
ShareEUR -0.3087��� -2.031��� -1.623��� 0.0137 0.4085���

(0.0649) (0.1433) (0.1664) (0.1031) (0.0681)
ShareUSD -2.036��� -3.246��� -2.809��� -0.3496 0.0102

(0.2036) (0.1206) (0.1171) (0.3496) (0.3591)
RFR -0.2288��� -0.1962��� -0.1623��� -0.0332 -0.0555���

(0.0066) (0.0131) (0.0160) (0.0300) (0.0162)
Firm Age 0.0790��� 0.0480��� 0.0436��� 0.0701��� 0.0298���

(0.0101) (0.0060) (0.0074) (0.0036) (0.0021)
(Firm Age)2 -0.0011��� -0.0006��� -0.0006��� -0.0010��� -0.0004���

(0.0002) (0.0002) (0.0002) (0.0001) (4� 10� 5)
Season= Summer 0.0249 0.1082��� 0.0606�� -0.0275 0.0025

(0.0173) (0.0360) (0.0286) (0.0475) (0.0186)
Season= Autumn 0.0037 0.0802��� 0.0505�� -0.1658��� -0.0496�

(0.0161) (0.0259) (0.0242) (0.0546) (0.0274)
Season= Winter -0.0842��� -0.2658��� -0.2129��� -0.0122 0.0146

(0.0079) (0.0199) (0.0229) (0.0467) (0.0213)

Fixed-effects
Bank Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes

Fit statistics
Observations 768,165 271,901 238,899 66,786 103,210
R2 0.5532 0.6228 0.6085 0.6023 0.6476

Note: The table displays regression results for the model speci�ed in equation (2), using monthly bank-�rm level data from
AnaCredit on loans granted by Czech banks to Czech and non-Czech non-�nancial corporations (NFCs). The term �loan� is
de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-
balance sheet amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are
clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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Table 7: Firm Size: New Loans

Dependent Variables: All credit
exposures

Core loans Core loans:
On-BS

Core loans:
Off-BS

Term loans

Model: (1) (2) (3) (4) (5)

Variables
Drought Impact -0.1142� -0.0920 -0.0786 -0.0546� -0.0605��

(0.0625) (0.0575) (0.0565) (0.0311) (0.0256)
Large Firm� -0.0616 -0.0515 -0.1218 -0.3861 -0.4303��

Drought Impact (0.1606) (0.2280) (0.2436) (0.3402) (0.2116)
ShareEUR 0.3463��� -1.599��� -1.236��� 0.6188��� 0.9702���

(0.0309) (0.1896) (0.2208) (0.1319) (0.1399)
ShareUSD -2.396��� -3.802��� -3.358��� 0.1586 -0.0521

(0.1475) (0.1429) (0.1435) (0.3667) (0.3786)
RFR -0.2780��� -0.2997��� -0.2667��� -0.0965��� -0.1255���

(0.0069) (0.0232) (0.0288) (0.0326) (0.0245)
Firm Age 0.0833��� 0.0753��� 0.0723��� 0.0801��� 0.0352���

(0.0092) (0.0077) (0.0091) (0.0038) (0.0033)
(Firm Age)2 -0.0012��� -0.0009��� -0.0008��� -0.0011��� -0.0004���

(0.0002) (0.0002) (0.0002) (0.0001) (0.0001)
Season= Summer 0.0251 0.0705� 0.0221 -0.0732�� -0.0036

(0.0164) (0.0391) (0.0310) (0.0360) (0.0190)
Season= Autumn -0.0003 0.0110 -0.0103 -0.2587��� -0.0533�

(0.0166) (0.0243) (0.0292) (0.0487) (0.0286)
Season= Winter -0.0883��� -0.2270��� -0.1908��� 0.0648 0.0683���

(0.0100) (0.0243) (0.0261) (0.0548) (0.0245)

Fixed-effects
Bank Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes

Fit statistics
Observations 768,165 271,901 238,899 66,786 103,210
R2 0.4210 0.4820 0.4836 0.5087 0.5213

Note: The table displays regression results for the model speci�ed in equation (2), using monthly bank-�rm level data from
AnaCredit on loans granted by Czech banks to Czech and non-Czech non-�nancial corporations (NFCs). The term �loan� is
de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-
balance sheet amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are
clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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5.4 Does the Effect Differ across Sectors?

We next examine whether the response of bank lending to drought varies across industries by
interacting drought exposure with sectoral indicators. We focus on selected NACE Level 1 sectors
that are either economically important or plausibly exposed to drought risk: agriculture, forestry
and �shing; mining and quarrying; manufacturing; electricity, gas, steam and air conditioning
supply; water supply, sewerage, waste management and remediation activities; construction; and a
residual category of other industries. Results for all new credit exposures, core new loans, and term
new loans are reported in Tables 8�10.

Across speci�cations, the baseline effect of drought remains negative in most cases, con�rming that
drought exposure is associated with weaker new lending. At the same time, the interaction terms
point to meaningful sectoral heterogeneity.

For all new credit exposures, the attenuation of the drought effect is most visible in manufacturing,
where the interaction term is positive and statistically signi�cant. This suggests that lending to
manufacturing �rms is less sensitive to drought exposure than lending to �rms in other sectors.
By contrast, the residual category of other industries exhibits a signi�cantly stronger contraction,
indicating that the adverse effect of drought is not con�ned to the sectors most directly associated
with water use or agriculture.

For core new loans, the strongest adverse sector-speci�c effect appears in the energy sector. The
interaction term for electricity, gas, steam and air conditioning supply is negative and statistically
signi�cant, implying a sharper contraction in lending to �rms in this sector. A plausible
interpretation is that drought and heat-related conditions increase operational risks in energy
production, for example through lower water availability for cooling or reduced hydropower
generation. This interpretation is consistent with recent European experience, where heatwaves
and drought conditions affected the operation of power plants (AutoritØ de sßretØ nuclØaire,
2022).3 However, the estimates should be interpreted as sectoral correlations rather than direct
evidence on the underlying technological channel.

For term new loans, the most pronounced heterogeneity is observed in mining and quarrying, where
the interaction term is large, positive, and statistically signi�cant. This indicates that the negative
drought effect on term lending is substantially weaker in this sector. One possible explanation is
that mining projects are more capital-intensive, longer-term, and often backed by tangible assets,
which may make term lending less sensitive to local drought exposure. Given the sector-speci�c
nature of this result, we interpret it cautiously.

3 Sectoral differences may also re�ect differences in risk-sharing and adaptation possibilities. For example, crop
insurance and public support schemes may partly stabilize income in agriculture and reduce expected credit losses
from the lender’s perspective (Pogach et al., 2024). By contrast, long-term drought represents a correlated, region-
wide shock that is dif�cult to hedge or diversify, which limits private risk-sharing (Townsend, 1994; Allen and
Gale, 2004). The role of insurance and public support is therefore a plausible mechanism, but our empirical design
does not directly identify it.
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Table 8: All New Credit Exposures and Firm Industry

Model: (1) (2) (3) (4) (5) (6) (7)
Variables
Drought Impact -0.1299�� -0.1213�� -0.1774��� -0.1199� -0.1235�� -0.1346�� -0.0126

(0.0625) (0.0604) (0.0573) (0.0602) (0.0610) (0.0642) (0.0765)
ShareEUR 0.3474��� 0.3475��� 0.3474��� 0.3474��� 0.3477��� 0.3474��� 0.3470���

(0.0311) (0.0311) (0.0311) (0.0311) (0.0311) (0.0311) (0.0311)
ShareUSD -2.386��� -2.386��� -2.386��� -2.386��� -2.386��� -2.386��� -2.387���

(0.1487) (0.1488) (0.1486) (0.1488) (0.1488) (0.1487) (0.1482)
RFR -0.2794��� -0.2794��� -0.2794��� -0.2794��� -0.2793��� -0.2793��� -0.2794���

(0.0071) (0.0071) (0.0071) (0.0071) (0.0071) (0.0071) (0.0071)
Firm Age 0.0835��� 0.0834��� 0.0834��� 0.0834��� 0.0834��� 0.0834��� 0.0835���

(0.0093) (0.0093) (0.0093) (0.0093) (0.0093) (0.0093) (0.0093)
(Firm Age)2 -0.0012��� -0.0012��� -0.0012��� -0.0012��� -0.0012��� -0.0012��� -0.0012���

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Season= Summer 0.0258 0.0258 0.0257 0.0258 0.0258 0.0257 0.0256

(0.0170) (0.0170) (0.0170) (0.0170) (0.0170) (0.0170) (0.0171)
Season= Autumn -0.0003 -0.0002 -0.0003 -0.0002 -0.0002 -0.0003 -0.0004

(0.0169) (0.0169) (0.0170) (0.0169) (0.0169) (0.0170) (0.0170)
Season= Winter -0.0872��� -0.0872��� -0.0873��� -0.0872��� -0.0872��� -0.0872��� -0.0873���

(0.0102) (0.0102) (0.0102) (0.0102) (0.0102) (0.0102) (0.0102)
NACE - A � 0.1494
Drought Impact (0.2064)
NACE - B � 0.2823
Drought Impact (0.4737)
NACE - C � 0.1596�
Drought Impact (0.0915)
NACE - D � -0.2848
Drought Impact (0.4108)
NACE - E � 0.4126
Drought Impact (0.4629)
NACE - F � 0.1203
Drought Impact (0.0980)
NACE - OTHER� -0.2330���
Drought Impact (0.0860)
Fixed-effects
Bank Yes Yes Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes Yes Yes
Fit statistics
Observations 765,540 765,540 765,540 765,540 765,540 765,540 765,540
R2 0.4179 0.4179 0.4180 0.4179 0.4179 0.4179 0.4180

Note: The table displays regression results for the model speci�ed in equation (2), using monthly bank-�rm level data from AnaCredit on loans granted by Czech banks to Czech and non-Czech
non-�nancial corporations (NFCs). The term �loan� is de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-balance sheet
amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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Table 9: New Core Loans and Firm Industry

Model: (1) (2) (3) (4) (5) (6) (7)
Variables
Drought Impact -0.1026� -0.0946 -0.1083� -0.0921 -0.0970� -0.1041� -0.0321

(0.0579) (0.0569) (0.0597) (0.0565) (0.0568) (0.0586) (0.0779)
ShareEUR -1.595��� -1.595��� -1.595��� -1.595��� -1.595��� -1.595��� -1.596���

(0.1891) (0.1892) (0.1891) (0.1890) (0.1892) (0.1892) (0.1890)
ShareUSD -3.800��� -3.800��� -3.800��� -3.800��� -3.800��� -3.800��� -3.800���

(0.1437) (0.1438) (0.1439) (0.1437) (0.1438) (0.1438) (0.1439)
RFR -0.3010��� -0.3009��� -0.3010��� -0.3011��� -0.3010��� -0.3009��� -0.3010���

(0.0231) (0.0232) (0.0231) (0.0231) (0.0231) (0.0232) (0.0231)
Firm Age 0.0755��� 0.0754��� 0.0754��� 0.0754��� 0.0754��� 0.0754��� 0.0755���

(0.0077) (0.0077) (0.0077) (0.0077) (0.0077) (0.0077) (0.0077)
(Firm Age)2 -0.0009��� -0.0009��� -0.0009��� -0.0009��� -0.0009��� -0.0009��� -0.0009���

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Season= Summer 0.0721� 0.0722� 0.0721� 0.0722� 0.0722� 0.0721� 0.0719�

(0.0410) (0.0410) (0.0410) (0.0410) (0.0410) (0.0410) (0.0411)
Season= Autumn 0.0098 0.0098 0.0097 0.0098 0.0098 0.0098 0.0096

(0.0245) (0.0245) (0.0246) (0.0246) (0.0245) (0.0245) (0.0246)
Season= Winter -0.2255��� -0.2255��� -0.2257��� -0.2257��� -0.2255��� -0.2256��� -0.2257���

(0.0245) (0.0245) (0.0245) (0.0245) (0.0245) (0.0245) (0.0245)
NACE - A � 0.0997
Drought Impact (0.1046)
NACE - B � 0.5656
Drought Impact (0.4427)
NACE - C � 0.0660
Drought Impact (0.1143)
NACE - D � -0.7825��
Drought Impact (0.3707)
NACE - E � 0.4449
Drought Impact (0.4392)
NACE - F � 0.0710
Drought Impact (0.0897)
NACE - OTHER� -0.1108
Drought Impact (0.0895)
Fixed-effects
Bank Yes Yes Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes Yes Yes
Fit statistics
Observations 270,278 270,278 270,278 270,278 270,278 270,278 270,278
R2 0.4796 0.4796 0.4796 0.4796 0.4796 0.4796 0.4796

Note: The table displays regression results for the model speci�ed in equation (2), using monthly bank-�rm level data from AnaCredit on loans granted by Czech banks to Czech and non-Czech
non-�nancial corporations (NFCs). The term �loan� is de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-balance sheet
amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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Table 10: New Term Loans and Firm Industry

Model: (1) (2) (3) (4) (5) (6) (7)
Variables
Drought Impact -0.0932��� -0.0775��� -0.0705�� -0.0780��� -0.0749��� -0.0766�� -0.0509

(0.0299) (0.0265) (0.0311) (0.0265) (0.0261) (0.0296) (0.0424)
ShareEUR 0.9675��� 0.9670��� 0.9676��� 0.9673��� 0.9671��� 0.9671��� 0.9667���

(0.1401) (0.1402) (0.1402) (0.1401) (0.1402) (0.1402) (0.1404)
ShareUSD -0.0496 -0.0494 -0.0497 -0.0491 -0.0491 -0.0491 -0.0486

(0.3785) (0.3786) (0.3787) (0.3787) (0.3787) (0.3787) (0.3783)
RFR -0.1255��� -0.1256��� -0.1255��� -0.1255��� -0.1256��� -0.1256��� -0.1256���

(0.0244) (0.0244) (0.0244) (0.0244) (0.0244) (0.0244) (0.0244)
Firm Age 0.0356��� 0.0355��� 0.0354��� 0.0355��� 0.0354��� 0.0355��� 0.0355���

(0.0035) (0.0034) (0.0034) (0.0034) (0.0034) (0.0034) (0.0034)
(Firm Age)2 -0.0004��� -0.0004��� -0.0004��� -0.0004��� -0.0004��� -0.0004��� -0.0004���

(5:86�
10� 5)

(5:89�
10� 5)

(5:89�
10� 5)

(5:88�
10� 5)

(5:88�
10� 5)

(5:89�
10� 5)

(5:87�
10� 5)

Season= Summer -0.0024 -0.0020 -0.0024 -0.0023 -0.0025 -0.0024 -0.0023
(0.0186) (0.0186) (0.0186) (0.0186) (0.0186) (0.0186) (0.0186)

Season= Autumn -0.0539� -0.0536� -0.0541� -0.0541� -0.0543� -0.0541� -0.0539�
(0.0283) (0.0282) (0.0282) (0.0282) (0.0282) (0.0282) (0.0282)

Season= Winter 0.0663��� 0.0664��� 0.0662��� 0.0663��� 0.0662��� 0.0662��� 0.0663���
(0.0241) (0.0241) (0.0241) (0.0241) (0.0241) (0.0241) (0.0241)

NACE - A � 0.1516
Drought Impact (0.1034)
NACE - B � 3.222���
Drought Impact (0.0848)
NACE - C � -0.0339
Drought Impact (0.0837)
NACE - D � 0.4779
Drought Impact (0.4068)
NACE - E � -0.5819
Drought Impact (0.3802)
NACE - F � 0.0009
Drought Impact (0.0795)
NACE - OTHER� -0.0452
Drought Impact (0.0657)
Fixed-effects
Bank Yes Yes Yes Yes Yes Yes Yes
ILS-quarter Yes Yes Yes Yes Yes Yes Yes
Fit statistics
Observations 102,899 102,899 102,899 102,899 102,899 102,899 102,899
R2 0.5214 0.5214 0.5214 0.5214 0.5214 0.5214 0.5214

Note: The table displays regression results for the model speci�ed in equation (2), using monthly bank-�rm level data from AnaCredit on loans granted by Czech banks to Czech and non-Czech
non-�nancial corporations (NFCs). The term �loan� is de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate the outstanding amounts (including off-balance sheet
amounts) of all loans (credit instruments) from one bank to a �rm. Standard errors, presented in parentheses, are clustered at the district level. Signi�cance levels: ***: 0.01, **: 0.05, *: 0.1.
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6. Robustness

We assess the robustness of the main �ndings along two dimensions. First, we examine whether
the results depend on the de�nition of drought exposure. Second, we test whether the estimates are
driven by the geographic concentration of �rms and credit in Prague. Across these exercises, the
main conclusion remains unchanged: long-term drought exposure is associated with a contraction
in new corporate lending, and the adjustment is concentrated primarily at the origination margin.

6.1 Alternative Measures of Drought Exposure

Our baseline speci�cation uses a binary indicator for districts with long-term drought-related losses.
We �rst replace this indicator with a more granular measure that distinguishes the severity of drought
impact. The results, reported in Table B6, show that the negative effect on new lending is not driven
by a particular threshold. Moderate drought impacts (associated with 10�30% agricultural losses)
are associated with lower new loan volumes across several credit categories, while more severe
categories (30�40% and over 40% losses) also point to a contraction in selected speci�cations �
particularly for the Term loans category, the negative effect of severe drought is around three times
larger than the one of a milder drought.

We then use an alternative drought indicator based on the number of dry days in the upper soil layer.4

This measure provides an independent proxy for persistent local drought conditions. To make it
comparable to the baseline time-invariant drought measure, we compute the average number of dry
days for each district over 2016�2023 and classify districts in the top quartile of the distribution as
drought-exposed. The results, reported in Tables B7�B10, are qualitatively similar to the baseline
�ndings. In particular, the estimated effect remains negative for new lending and the heterogeneity
patterns by bank relationships and loan size are preserved.

6.2 Sample Composition and Geographic Concentration

We next examine whether the baseline results are driven by Prague. Prague accounts for a large
number of �rms and a substantial share of corporate credit, while its metropolitan structure may
make the headquarters-based drought assignment less representative of �rms’ actual production
exposure. We therefore re-estimate the baseline speci�cation after excluding �rms headquartered
in Prague. The results, reported in Table B11, remain close to the baseline estimates. This suggests
that the contraction in new lending is not driven by the capital region.

4 The dry-days indicator is based on data from the Global Change Research Institute of the Czech Academy of
Sciences (GCRI). It is derived from a soil water balance model that combines meteorological inputs, such as
precipitation, temperature, and evapotranspiration, with soil characteristics to estimate moisture in the 0�40 cm
root zone. Soil moisture is evaluated relative to long-term conditions, and each day is classi�ed as dry or non-dry
according to threshold values.
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7. Conclusion

This paper studies whether chronic physical climate risk affects corporate credit allocation. We
focus on drought in the Czech Republic, a persistent and spatially heterogeneous source of physical
climate risk, and combine district-level measures of drought-related agricultural losses with granular
AnaCredit credit data. This setting allows us to examine how banks adjust corporate lending across
both the origination margin and the stock of existing credit exposures.

The main �nding is that long-term drought exposure is associated with a signi�cant contraction in
new corporate lending. The effect is concentrated at the origination margin: newly originated credit
declines in drought-exposed districts, while outstanding credit volumes adjust more gradually and
less consistently. This pattern suggests that persistent physical climate risk is re�ected more readily
in new lending decisions than in existing credit stocks, which are shaped by contractual maturities,
re�nancing cycles, and relationship-speci�c frictions.

The results also show that the impact of drought differs across bank��rm relationships, credit-
exposure characteristics, and sectors. Firms with more diversi�ed banking relationships experience
a smaller contraction in new lending, indicating that multiple bank relationships can partly cushion
climate-related credit tightening. At the same time, the formation of additional bank relationships
is less likely for �rms that are already connected to several lenders, suggesting that banks may take
borrower complexity and creditor coordination into account when extending new credit in drought-
exposed regions. We also �nd that larger credit exposures are less sensitive to drought exposure,
while larger �rms do not receive similar protection. This points to the importance of exposure-level
characteristics, such as screening, collateralization, and monitoring, rather than �rm size alone.
Finally, sectoral results indicate that drought-related credit effects are not con�ned to agriculture,
with stronger adverse effects in selected water- and energy-sensitive activities.

Overall, the evidence shows that chronic physical climate risk can affect corporate credit allocation
even in the absence of a discrete disaster event. For banks, the �ndings highlight the relevance of
persistent local climate stress for credit-risk assessment and loan origination. For policymakers
and supervisors, they suggest that monitoring physical climate risk requires attention not only to
acute disasters, but also to chronic risks such as drought, which may gradually shape credit
conditions across �rms, sectors, and regions. The results are particularly relevant for bank-based
�nancial systems, where changes in bank lending can have important implications for �rms’ access
to external �nance.

The analysis is subject to several limitations. First, drought exposure is assigned based on �rms’
headquarters, which may differ from the location of production or other economically relevant
operations. Second, we observe granted credit but not loan applications or rejected credit demand,
which prevents us from fully separating credit-supply responses from changes in �rms’ demand for
credit. Third, the analysis focuses on credit quantities rather than loan pricing or collateral
requirements. Future research could combine credit-register data with more detailed information
on �rms’ production locations, loan applications, and contract terms to further identify the
mechanisms through which chronic physical climate risk is transmitted to corporate credit markets.
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Appendix A: Additional Information on Data

This appendix provides additional information on the construction of the loan-level dataset, the
matching of �rms to local drought exposure, and the descriptive patterns underlying the main
analysis. The purpose of this appendix is threefold. First, it documents how the �nal estimation
samples are obtained from the raw AnaCredit data. Second, it provides additional evidence on the
spatial, seasonal, and time-varying nature of drought exposure. Third, it reports descriptive
statistics showing how �rms and loan volumes are distributed across drought-impact categories.

A.1 Sample Construction and Geocoding

Table A1 summarizes the construction of the new-loan and outstanding-loan samples. The non-
�ltered samples include all loans denominated in Czech koruna and euro over the period from June
2019 to December 2023. The cleaned samples are obtained after applying the �lters described in
Section 3, including restrictions on banks, instruments, sectors, and �rm size. The �nal geocoded
samples include only loans to �rms that can be assigned to a Czech administrative district based on
the address of their headquarters.

Table A1: New Loans and Outstanding Loans Data (CZK & EUR)

(A) New Loans Data breakdown

Sample Banks Firms Loans

All credit exposures
non-�ltered

43 134,727 404,925

Cleaned Samples
All credit exposures 41 100,932 316,424
Core loans 41 93,616 246,498
Term loans 34 47,830 91,617

Cleaned Samples - geocoded
All credit exposures 40 99,981 312,087
Core loans 40 92,939 244,261
Term loans 33 47,304 90,383

(B) Outstanding Loans Data breakdown

Sample Banks Firms Loans

All credit exposures
non-�ltered

46 215,527 8,844,797

Cleaned Samples
All credit exposures 44 147,505 6,260,550
Core loans 44 139,748 5,619,499
Term loans 38 74,799 2,779,242

Cleaned Samples - geocoded
All credit exposures 44 138,512 5,736,319
Core loans 44 130,820 5,106,906
Term loans 38 67,671 2,510,529

Note: The breakdowns are performed on loans that were contracted in CZK or EUR currency in the period of June 2019 to
December 2023. The term �loan� is de�ned in the context of the bank-�rm pair; that is, for each month, we aggregate all the
loans (credit instruments) from one bank to a �rm. The cleaned samples represent subsets of the original population of all credit
exposures non-�ltered after applying �lters on Banks, Instruments, Sectors, and Size, as speci�ed in Section 3.2. The geocoded
samples are loans which we were able to geocode based on the address of the borrower to a speci�c region.
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The geocoding procedure is important because drought exposure is observed at the district level.
Firms are matched to drought exposure using the location of their headquarters. For �rms that
change headquarters during the sample period, we construct a monthly location panel and assign
drought exposure according to the district in which the �rm is located in a given month. This
procedure allows us to account for changes in �rm location over time, including cases in which
�rms move across districts. As discussed in the main text, the use of headquarters may introduce
measurement error if the location of production differs from the registered address. To the extent
that such measurement error is classical, it should attenuate the estimated relationship between
drought exposure and corporate lending.

A.2 Additional Evidence on Drought Exposure

The baseline drought measure used in the empirical analysis is based on the long-term most
frequent drought-impact category in each district. This measure captures persistent local exposure
to drought-related losses and is shown in Figure 1 in the main text. The �gures below provide
additional descriptive evidence on the seasonal and time-varying patterns of drought exposure.

Figure A1 shows the most frequent drought-impact category separately by season. The seasonal
maps indicate that drought-related losses are more pronounced in summer and autumn, while spring
and winter are generally less affected. This pattern is consistent with the interpretation of drought
as a cumulative climatic stress, where losses may re�ect precipitation and temperature conditions
from previous months.

Figure A2 shows the development of drought exposure during the AnaCredit sample period. The
sample period is divided into four subperiods of approximately equal length. The maps illustrate
that drought exposure varies over time, but also that some regions are repeatedly more affected.
This supports the use of a long-term district-level measure in the baseline speci�cation, while also
con�rming that drought exposure has meaningful time variation.

A.3 Summary Statistics of Firms and Loans

Tables A2 and A3 report summary statistics for �rms and loans in the new-loan sample. The tables
document the skewed nature of corporate lending: most borrowing �rms are micro or small �rms,
while loan volumes and bank relationships are concentrated among a smaller set of larger or more
connected �rms. These patterns motivate the heterogeneity analysis by bank��rm relationships,
loan size, and �rm size.

A.4 New Lending by Drought Exposure

Tables A4�A7 describe the composition of the new-loan sample across drought-impact categories.
These tables are descriptive and are not intended as causal evidence. They show how �rms and
loan amounts are distributed across �rm sizes, sectors, regions, and the number of bank��rm
relationships.

Table A4 shows the distribution of �rms and new loan amounts by �rm size and drought-impact
category. The table con�rms that the Czech corporate sector is dominated by micro �rms in terms
of the number of �rms, while larger �rms account for a disproportionate share of new loan volumes.

Table A5 reports the corresponding breakdown by sector. The table documents that drought
exposure is not limited to agriculture. Firms in manufacturing, construction, wholesale and retail
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Table A2: Summary Statistics of Firms Granted New Loans

All credit exposures Core loans Term loans

Firm Age (in years)
Mean 11:00 10:73 11:06
SD 9:41 9:31 9:29
1st Quartile 3:12 3:02 3:49
Median 8:24 7:92 8:38
3rd Quartile 17:12 16:53 16:72

Loans per Firm
Mean 7:95 3:02 2:15
SD 342:85 7:61 5:15
1st Quartile 1 1 1
Median 2 2 1
3rd Quartile 3 3 2

Bank Relationships
Mean 4:96 3:80 2:34
SD 27:18 14:74 5:36
1st Quartile 1 1 1
Median 2 2 1
3rd Quartile 4 3 2

Firm Size
Micro 73;307 68;605 34;496
Small 15;292 13;828 7;317
Medium 8;363 7;832 4;079
Large 3;019 2;674 1;412

Note: The statistics are computed for �rms that have been granted a new loan in the period of June 2019 to December 2023.
All credit exposures, core loans, and term loans are de�ned in Section 3.2. Firm age is �rst aggregated on the level of individual
�rms as the mean age of the �rm at the times the �rm was granted a loan and then the respective statistics are calculated. The
Loans per �rm refers to the count of new individual instruments the �rm was granted in the sample period. The �rm size is
categorized according to European Commission Recommendation 2003/361/EC concerning the de�nition of micro, small and
medium-sized enterprises - i.e. based on the number of employees and the minimum of annual turnover or balance sheet volume
of the �rm.
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Table A3: Summary Statistics of New Loans

All credit exposures Core loans Term loans

Currency (count)
CZK 257;320 203;441 79;898
EUR 54;767 40;820 10;485
USD 2;941 2;037 83

Total Credit (in CZK)
Mean 17;208;144 16;054;449 21;956;560
SD 128;668;809 111;064;275 113;105;310
1st Quartile 30;000 1;930:54 500;000
Median 772;419 600;000 1;500;300
3rd Quartile 4;868;000 4;001;620 7;235;179

On-BS Credit (in CZK)
Mean 11;495;914 14;042;962 18;704;297
SD 97;906;247 101;276;875:00 105;617;094
1st Quartile 0 113 200;000
Median 1;050 180;210 800;000
3rd Quartile 1;460;164 2;500;000 4;000;000

Off-BS Credit (in CZK)
Mean 5;712;230 2;011;486 3;252;263
SD 70;881;739 37;925;018 40;194;369
1st Quartile 0:00 0:00 0:00
Median 0:00 0:00 0:00
3rd Quartile 611;480 14;800 0:00

Annualized IR (in %)
Mean 6:57 6:55 6:10
SD 6:91 6:81 4:07
1st Quartile 0:70 1:02 3:17
Median 4:73 4:81 5:83
3rd Quartile 9:57 9:47 8:90

Maturity (in months)
Mean 42:82 46:71 71:33
SD 54:51 57:44 64:04
1st Quartile 12:00 12:00 36:00
Median 24:00 28:00 61:00
3rd Quartile 61:00 61:00 86:00

Note: The statistics are computed for loans that have been granted in the period of June 2019 to December 2023. All credit
exposures, core loans, and term loans are de�ned in Section 3.2. Total credit represents the sum of the on-balance sheet (On-BS)
and off-balance sheet (Off-BS) amount of credit. The On-BS credit and Off-BS credit are calculated based on the aggregation of
bank-�rm-time triplets of new loans, i.e. for example the mean of On-BS Credit is calculated as the average of the sum of loans
appearing on the balance sheet that have been granted to each �rm by a bank in a particular month (and therefore represents
the average size of the new credit that was granted by a bank to a �rm in the sample period). Similarly, The Annualized IR
is calculated as a weighted average for the bank-�rm-time triplet with weights represented by the on-balance sheet amount of
credit. Maturity is in similar vein calculated as an average of the maturities of individual instruments for the bank-�rm-time
points.
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Table A4: New Lending: Breakdown by Drought Impact and Firm Size

(A) Number of Firms and Share in %

Drought impact: No impact Loss< 10% Loss 10�30% Loss 30�40% Loss> 40%

All �rms 36,892 41,014 22,034 665 997
Shares (in %)

Micro �rms 63.8 72.8 65.8 68.6 68.5
Small �rms 20.9 14.8 19.6 17.0 19.0
Medium �rms 11.5 8.8 10.7 10.0 9.5
Large �rms 3.8 3.7 3.9 4.4 3.0

(B) New Loan Amount (in billion CZK)

Drought impact: No impact Loss< 10% Loss 10�30% Loss 30�40% Loss> 40%

All �rms 1,508 2,967 1,000 48 48
Micro �rms 168 318 113 2 3
Small �rms 233 825 175 1 3
Medium �rms 386 417 222 8 10
Large �rms 720 1,406 490 36 31

Note: Drought impact is calculated based on the most frequent drought conditions in a speci�c region over time, using weekly
data from 2016 to 2023. "No impact" indicates �rms experiencing no signi�cant drought effects, while the other categories
re�ect varying degrees of loss due to drought, for more information refer to Section 3.1. The categories "Micro," "Small,"
"Medium," and "Large" �rms are de�ned according to the European Commission Recommendation 2003/361/EC concerning
the de�nition of micro, small and medium-sized enterprises - i.e. based on the number of employees and the minimum of
annual turnover or balance sheet volume of the �rm.
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Figure A1: District Mode of the Drought Impact during Seasons of the Year

(A) Spring

No Impact Loss < 10% Loss of 10-30%

(B) Summer

No Impact Loss < 10% Loss of 10-30% Loss of 30-40% Loss > 40%

(C) Autumn

No Impact Loss < 10% Loss of 10-30% Loss of 30-40% Loss > 40%

(D) Winter

No Impact Loss < 10% Loss of 10-30% Loss of 30-40% Loss > 40%

Note: The �gure depicts the most frequent value for each district in the time range of 2016-2024, while omitting weeks with
insuf�cient number of reporters, for each season of the year - with Spring being de�ned as the 3 - 5 month, Summer as the 6 -
8 month, Autumn as the 9 - 11 month and Winter as the 12 - 2 month of the year.

trade, real estate, and other sectors are also represented across drought-impact categories. This
supports the interpretation of drought exposure as a broader local physical climate risk rather than
a purely agricultural shock.

Table A6 reports the distribution of �rms and new loan amounts by region. The table highlights the
geographic concentration of some drought-impact categories and illustrates how the district-level
drought measure maps into the regional distribution of borrowers. This is useful for interpreting the
�xed-effects structure used in the empirical analysis, where drought exposure is measured at a more
granular level than the regional controls.

Finally, Table A7 reports the distribution of �rms and new loan amounts by the number of bank�
�rm relationships. Most �rms have only one banking relationship, but loan amounts are more
concentrated among �rms with multiple bank connections. This motivates the relationship-lending
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Table A5: New Lending: Breakdown by Drought Impact and Sector

(A) Number of Firms and Share in %

Drought impact: No impact Loss< 10% Loss
10�30%

Loss
30�40%

Loss> 40%

All �rms 36,892 41,014 22,034 665 997
Shares (in %)

A: Agriculture 6.1 3.1 4.8 6.8 5.7
B: Mining and quarrying 0.1 0.1 0.1 0.4 0.3
C: Manufacturing 20.6 9.4 16.3 17.0 17.6
D: Energy supply 0.6 0.7 0.5 0.1 0.5
E: Water supply 0.9 1.0 0.9 1.1 1.5
F: Construction 13.7 10.0 13.1 17.2 17.8
G: Wholesale and retail trade 20.9 24.1 21.5 16.9 18.6
H: Transportation and storage 5.8 3.7 5.0 7.2 4.6
I: Accommodation 5.8 5.7 5.4 7.5 5.8
L: Real estate activities 7.0 14.8 11.2 5.9 6.2
M: Professional services 8.0 14.4 9.1 7.6 8.1
Other 9.8 11.8 11.0 12.0 12.6

(B) New Loan Amount (in billion CZK)

Drought impact: No impact Loss< 10% Loss
10�30%

Loss
30�40%

Loss> 40%

All �rms 1,508 2,967 1,000 48 48
A: Agriculture 67 15 31 1 0
B: Mining and quarrying 36 1 1 0 1
C: Manufacturing 764 317 266 37 36
D: Energy supply 28 330 20 0 1
E: Water supply 7 17 8 0 0
F: Construction 96 257 81 8 2
G: Wholesale and retail trade 278 670 360 1 1
H: Transportation and storage 41 165 22 0 1
I: Accommodation 9 19 5 0 0
L: Real estate activities 125 672 139 0 1
M: Professional services 29 321 33 0 3
Other 25 176 33 0 1

Note: Drought impact is calculated based on the most frequent drought conditions in a speci�c region over time, using weekly
data from 2016 to 2023. "No impact" indicates �rms experiencing no signi�cant drought effects, while the other categories
re�ect varying degrees of loss due to drought, for more information refer to Section 3.1. The sectors are based on the NACE
level 1 classi�cation with Other sectors aggregating the sectors of J: Information and Communication, N: Administrative and
Support Service Activities, O: Public Administration and Defence, P: Education, Q: Human Health and Social Work Activities,
R: Arts, Entertainment and Recreation, S: Other Service Activities and T: Activities of Households as Employers together.
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Table A6: New Lending: Breakdown by Drought Impact and Region

(A) Number of Firms and Share in %

Drought impact: No impact Loss< 10% Loss
10�30%

Loss
30�40%

Loss> 40%

All �rms 36,892 41,014 22,034 665 997
Shares (in %)

Hlavní m�esto Praha 0.3 87.6 0.2 0.3 0.3
Jihomoravský kraj 8.1 1.9 38.6 0.0 0.4
Jiho�ceský kraj 7.0 0.0 8.3 0.0 0.2
Karlovarský kraj 2.9 0.0 2.5 0.0 0.0
Kraj Vyso�cina 7.5 0.0 0.1 1.4 0.1
KrÆlovØhradecký kraj 9.5 0.0 0.1 0.0 0.0
Liberecký kraj 7.5 0.0 0.0 0.0 0.1
Moravskoslezský kraj 12.5 1.3 20.0 0.2 0.2
Olomoucký kraj 7.6 1.6 3.9 0.2 0.1
Pardubický kraj 9.8 0.0 0.1 0.3 0.0
Plzenský kraj 2.7 5.2 2.8 0.5 0.4
St�redo�ceský kraj 13.5 2.5 12.5 0.6 0.4
Zlínský kraj 4.4 0.0 11.0 0.0 0.0
Ústecký kraj 7.2 0.1 0.1 97.0 98.0

(B) New Loan Amount (in billion CZK)

Drought impact: No impact Loss< 10% Loss
10�30%

Loss
30�40%

Loss> 40%

All �rms 1,508 2,967 1,000 48 48
Hlavní m�esto Praha 1 2,697 3 0 0
Jihomoravský kraj 134 23 386 0 0
Jiho�ceský kraj 84 0 69 0 0
Karlovarský kraj 23 0 10 0 0
Kraj Vyso�cina 173 0 0 0 0
KrÆlovØhradecký kraj 108 0 0 0 0
Liberecký kraj 64 0 0 0 0
Moravskoslezský kraj 287 37 286 0 0
Olomoucký kraj 99 17 22 0 0
Pardubický kraj 149 0 0 0 0
Plzenský kraj 21 148 17 0 0
St�redo�ceský kraj 191 43 118 0 0
Zlínský kraj 67 1 89 0 0
Ústecký kraj 107 0 0 48 47

Note: Drought impact is calculated based on the most frequent drought conditions in a speci�c region over time, using weekly
data from 2016 to 2023. "No impact" indicates �rms experiencing no signi�cant drought effects, while the other categories
re�ect varying degrees of loss due to drought, for more information refer to Section 3.1. The regions correspond to the NUTS-3
classi�cation of the Czech geographical administrative units.
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Figure A2: District Mode of the Drought Impact during the Data Sample

(A) First Part (B) Second Part

(C) Third Part (D) Fourth Part

Note: The data sample merged to AnaCredit data ranges from June 2019 to December 2023 and for the purpose of this �gure,
it was divided into four 14 months parts (with the last part having only 13 months). The �gure then depicts the most frequent
value for each district within the particular period of time, while omitting weeks with insuf�cient number of reporters.

analysis in the main text, where we examine whether the effect of drought differs with the number
of bank relationships.
































	Introduction
	

