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Introduction

Flooding events are correlated
with higher interest rates

loans for SMEs.

In selected EU countries the
interest rate density of loans
issued after a flood is shifted

to the right of the distribution
of the loans issued in normal
times. Belgium shows a more

pronounced deviation than
other member states.

Goals and Contributions:
Using a large dataset of securitized loans, we assess the impact of climate change-related natural
hazards, specifically floods, on credit to European small and medium-sized enterprises (SMEs).

Data

▶ We draw our data on floods from the Risk Data Hub (RDH) repository managed by the Joint
Research Centre (JRC) of the European Commission (Faiella et al., 2020).

▶ We obtain data about lending to SMEs by the European Data Warehouse (EDW), a
centralized securitization repository part of the European Central Bank (ECB) loan-level
initiative to collect, validate, and distribute standardized data for several European countries.
The dataset covers loans originated in NUTS3 regions from January 2008 onwards, and it has
monthly frequency.

▶ We augment the loan-level data set by creating a set of binary variables indicating whether in
the previous 6 months there has been at least a flood event in the NUTS3 region where the
SME is located.

Loan pricing
▶ First, we study whether the occurrence of a flood has an impact on the interest rate of loan i

originated at time t in region j.We obtain the interest rate at origination by considering only
loans with a fixed interest rate or, if floating, whose current interest rate has been observed
within 6 months from the date of loan origination t.

▶ To analyze the effect of a flooding event on loan pricing, we run the OLS regression:

irij,t = α + βFloodsj,t−6 + γXj,t + µj + τt + εij,t,

Where Xj,t is a vector of controls, µj and τt are county and time fixed effects.

▶ We find that SMEs exposed to flooding face a higher cost of credit in the aftermath of the
event, all other things being equal.

Default forecasting
▶ Second, we apply a penalized logistic regression to evaluate whether information about past

floods has additional predictive power with respect to the occurrence of a default.
▶ If the number of unknown parameters is large relative to the number of observations, then

solving the standard likelihood problem might lead to low estimation accuracy or even biased
results.

To avoid these problems, we add an elastic-net penalty (Zou et al., 2005) that solves the following
minimisation problem:
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where λ ≥ 0 is a regularization parameter and 0 ≤ α ≤ 1 is the elastic-net parameter.

▶ We consider two specifications of the model: one that contains information about past flood
events, and another without such variables.

▶ We evaluate the added value of flood information by comparing some measures of accuracy
and fit of the two models.

Extensions and future work

▶ The effect of a flood on the interest rates on new loans fades away at longer time horizons
(12m and especially 24m).

▶ There is some evidence of larger impact of severe floods. We consider severe floods those that
caused economic losses in the NUTS3 region.

▶ We do not find evidence of a compound effect from multiple floods. This result suggests that
there may be some degree of adaptation of economic activity in areas subject to repeated
flooding, in line with the literature.

▶ Work in progress: a diff-in-diff model to explore more in depth the effects of repeated flooding
events (i.e. repeated treatments) on local credit market conditions.

Conclusion

▶ In this paper we use data on securitized loans to assess the impact of floods on credit
conditions to European SMEs. We find evidence of climate risk being priced into higher
interest rates on new loans. The economic magnitude of the effect is an increase of 2% with
respect to the average loan rate.

▶ When analyzing the probability of default of a loan, we find a significant improvement in the
forecasting performance of the model in 15-20% of the cases at the regional level. While they
are rare events, the occurrence of floods can improve the accuracy of the forecasts for SME
loan default probabilities. This direct effect compounds the indirect effect of a higher interest
rate as an important determinant of loan default.

▶ Taken together, our results suggest that climate-related disasters affect firms also through
their cost of funding and their ability to service debt.
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