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What is the magnitude of climate physical risk on 
bank’s balance sheet?

• Pilot on Germany regions (NUTS2) to investigate the effect of
river flooding events under different climate scenarios – 677
entities (40% total assets)

• Focus in on cooperative bank as their exposure is much more
strongly geographically concentrated
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Distribution of 
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NUTS2 regions 

Projection of assets 
at risks (NPLs) under 

1.5℃ and 3℃
increase in 

temperature This is done by varying the 
parameter linked to the 
severity of the  external 

environment

This is done by inverting the 
Basel formula for the 

minimum capital 
requirement

Modelling framework
simulation model (1/2)

• Scenario #1: a stable economic situation where the stress on
banks is only due to the physical risk
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Devaluation of assets that
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With physical risks due to
assets at risks (NPLs)

Aggregate
bank losses

Benign macroeconomic 
scenarioSize of the macro shock

• Scenario #2: a systemic crisis type situation where the impact
of physical risk is on top of existing financial /economic crisis

Aggregat
e bank
losses

Adverse macroeconomic
scenario

Additional risk due assets at
risks (NPLs)

Size of the macro shock

Conclusions

affiliate 1

affiliate 2Physical hazard

Geographical location

characterised by

Company

asset 1

asset 2

asset 3

Financial 
institution

Granular portfolio of 
financial assets 

(securities, loans…)

Data not available

A micro-simulation portfolio model (SYMBOL) based on individual bank
balance sheet data is used to design crisis scenarios and derive the
distribution of losses that cannot be absorbed by capital:

• Extract implied average riskiness of bank portfolio (IOPD)
• Use the Basel II/III FIRB formula to shape the loss distribution
• Capital provides a buffer against unexpected losses at a specific

statistical confidence (99.9%)
• Each banks fail, depending on their level of capital, the IOPD, as

well as on the severity of the negative shock

Compute each bank’s 
portfolio average 

probability of default 
associated with the 
various scenarios

Generate crisis scenarios by 
using a micro-simulation 

portfolio model (SYMBOL)

Summing up unexpected 
losses, recapitalization 

needs (and climate related 
NPLs)

Derive the aggregated loss 
distribution (with and 

without flood-related NPL)

Modelling framework
simulation model (2/2)

• With all parameters known or estimated, we can use the Basel
II/III FIRB formula as the exact shape of the loss distribution for
each bank j …

• … and use it to simulate samples of gross losses (h = 1, …, H) by
extracting random numbers representing the intensity of the
shocks

• In each set of extractions h the numbers are correlated, to
represent the exposure of all banks to common economic
shocks (common factor)

• After millions of simulations, this data can be used to estimate
aggregate distributions of losses

Basel VaR Portfolio
losses

Expected Loss (EL)

Provisions Capital
requirements

EL = PD x LGD Unexpected Loss

• Known

• Randomly
generated

• Common factor

Results (1/2)

Number of banks defaulted over the total 
number of banks in the sample

Final losses in a normal economic situation

• Assets exposed to river floods are
assumed to turn into Non
Performing Loans

• A micro-simulation portfolio model
(SYMBOL) based on individual bank
balance sheet data is used to
generate crisis scenarios

• In a stable economic situation, few
banks default because of physical
risk but these trigger devaluation
of assets exposed:

 Losses range from 0.2% to
1.1% of total assets for the
1.5℃ and 3℃ scenario

 Variability of losses across
NUTS2 regions is quite large,
with some regions reaching
10% of total assets

Results (2/2)

Losses’ distribution for Current and 3.0℃
increase with adaptation

Final losses in a normal economic situation

• We propose a methodology to assess the effect of river-flood events occurring within Germany on regional banks

• In a normal economic situation, there are few banks defaulting because of climate risk

• Subsequent dynamics would be negligible under the actual warming conditions, however, could lead to significant
losses for the German regional banking system up to 1% of total assets under a 3℃ temperature rise

• This negative impact can be effectively tackled with the implementation of adaptation strategies

• Our findings support the idea that banks operating in regions prone to such geographic risks should take measures to
safeguard themselves:

 implement additional bank specific capital add-ons

 banks can contribute to the adaptation efforts, such as investing in climate-resilient infrastructure

• The implementation of effective adaptation strategies plays
a crucial role in mitigating economic losses and enhancing
the resilience of firms to climate risks

• JRC PESETA estimates point to a 80% reduction of the impact
of climate-related events under a 3℃, when adaptation
measures are implemented

• Results show that the financial sector would benefit
significantly, as the likelihood of either sudden asset
devaluations and final losses driven by climate-related
events diminishes to a point where they are comparable to
the present circumstances
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