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• Hazard data – Overview

• Physical risk indicators: scores and expected losses-based indicators

• Results: scores and expected losses indicators

• Data caveats and potential future work

ESCB (2024), “Climate change-related statistical indicators”, Statistics Committee Expert Group on Climate Change and 
Statistics and Working Group on Securities Statistics, ECB Statistics Paper Series, 48. 
https://www.ecb.europa.eu/pub/pdf/scpsps/ecb.sps48~e3fd21dd5a.en.pdf
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Overview
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Hazard data – Overview
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Notes: RCP stands for Representative Concentration Pathways. RCP 4.5. corresponds to radiative forcing of 4.5 W/m² by end of the century and is considered as a moderate scenario. 
RCP 8.5 assumes high GHG emissions scenario, leading to a radiative forcing of 8.5 W/m² by 2100, and is considered a worst-case scenario
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Physical risk indicators: scores
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• Potential 
exposure at 
risk (PEAR)

• Sum of positive risk scores (1-low to 3-high risk), reveals financial exposure 
to debtors in at-risk areas regardless of hazard’s intensity or frequency. 

• A measure of the prevalence of a phenomenon, encompassing all exposures 
without considering the vulnerability of affected debtors.

• Physical risk 
scores (RS) 

• Value and percentage of portfolio associated with debtors located in 
areas of varying physical risk, on a scale from 0 (no risk) to 3 (high risk).

• Risk scores provide insights for assessing relative risk levels across 
countries, climate scenarios and variations within the same hazard type.
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Physical risk indicators: expected losses-
based indicators
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• Collateral-
adjusted 
exposure at 
risk (CEAR) 

•Based on NEAR but in addition takes into account financial and physical 
collateral pledged with loan commitment. 

• Financial protection is included in full amount. However, physical 
collateral might also decrease in value due to consequences of natural 
disaster – this is reflected in the indicator.

• Normalised 
exposure at 
risk (NEAR) 

•Estimates the expected loss in bank portfolio, due to the inability of 
debtors to fulfil their repayment obligations as an aftermath of a natural 
disaster. 

• The debt to financial institutions is assumed to be impaired in proportion to 
the expected loss to debtor’s physical assets relative to total assets. 
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Results: risk scores
• Exposures to different hazards by risk score
Historical baseline and RCP 8.5 projections for 2050; loans, debt 
securities and equity portfolio of euro area financial institutions.

• Exposures to coastal flooding by risk score
Historical baseline and RCP 8.5 projections for 2050 and 2100 
with and without flood protections; loans, debt securities and 
equity portfolio of euro area financial institutions

Left-hand scale: EUR billion; right-hand scale: percentage of portfolio .
Source: ESCB calculations based on AnaCredit, RIAD, SHSS, IPCC Interactive Atlas, World Resource Institute (WRI), Joint Research Centre (JRC), Technical University of Delft (TUD) and Copernicus.
Notes: Financial institutions include Deposit-taking corporations except central banks (S122), Non-Money market funds investment funds (S124), Insurance corporations & Pension funds (S128, S129). AnaCredit and SHS data are for 
December 2020. Risk scores are not comparable across hazard types as they rely on different methodologies and sources. 

•  The financial institutions exposure to physical risk largely mirrors geographical distribution of hazards.
•  For temperature and precipitation-related hazards, outcomes derived for an adverse climate scenario 

indicate an escalated risk compared to the baseline.

• Climate adaptation strategies will play a crucial role in the future, yet without continuous investments they 
may become inadequate to cope with the anticipated intensification of floods. 
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Left-hand scale: EUR billion; right-hand scale: percentage decrease in PEAR.
Source: ESCB calculations based on AnaCredit, RIAD, SHSS, Technical University of Delft (TUD).
Notes: Financial institutions include Deposit-taking corporations except central banks (S122), Non-Money market funds investment funds (S124), Insurance corporations & Pension funds (S128, S129). and all instruments (debt securities, 
equities, loans). On the right-hand side is represented the percentage decrease in total PEAR after accounting for protection. For river flooding: Cyprus, Ireland, Malta removed due to confidentiality. For coastal flooding: Cyprus, Estonia, 
Malta, Lithuania removed due to confidentiality.
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Results: risk scores, adaptation measures 
effects on floods

•PEAR for river flooding with and without protection by country

RCP 8.5 projections for 2050 with and without protection; loans, debt 
securities and equity portfolio of euro area financial institutions

•PEAR for coastal flooding with and without protection by country

RCP 8.5 projections for 2050 with and without protection; loans, debt 
securities and equity portfolio of euro area financial institutions

•  Among the highly exposed countries to river floods, the highest reduction is observed in NL, 
followed by AT, DE and IT. 

• As observed at the euro area level, coastal flood defence standards are more effective than river 
flood ones, with notable example of the NL where the financial exposures are reduced by over 90%. 
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Source: ESCB calculations based on AnaCredit, RIAD, for coastal and river flooding calculations based on data from the Technical University of Delft (TUD), for windstorm based on Copernicus. 
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Results: expected losses indicators
•NEAR and CEAR over the maturity of the loan, % of portfolio
Baseline and RCP 8.5 projections for 2050 without protection; loan 
portfolio of euro area banks

•NEAR and CEAR for river flooding by country
Baseline and RCP 8.5 projections for 2050 without protection; loan 
portfolio of euro area banks; over the maturity of the loan

• Expected losses indicators offer a valuable tool for comparing the climate impact across various 
hazards, climate scenarios, and countries applying a consistent methodology.

• In terms of minimizing financial losses, collateral pledged against loans serves as robust mitigating 
factors. Nevertheless, there is considerable variation in national practices, which significantly influences 
country risk profiles.
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Expanding range of  hazards and 
forward-looking measures upon 
consultation with users

Compounding risk – if available, but 
modelling still poses challenges for the 
climate scientists 

Location of collateral– currently the 
assessment is conducted at NUTS3 
regions (while postal code or ideally 
address would be required for better 
identification of the risk)

Location of assets at risk beyond 
headquarters (e.g. production sites, 
distribution centres) – currently the 
risk is identified at the registered 
address of a company
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Data caveats and potential future enhancements
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Thank you

ESCB (2024), “Climate change-related statistical indicators”, Statistics Committee Expert 
Group on Climate Change and Statistics and Working Group on Securities Statistics, ECB 
Statistics Paper Series, 48. 

https://www.ecb.europa.eu/pub/pdf/scpsps/ecb.sps48~e3fd21dd5a.en.pdf
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