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From climate-related risks to prudential policy priorities

• Where do we stand on climate-related risk surveillance?
• Data access, assurance, risks, financing
• Monitoring institution-specific risks risks, incl. credit- and market risks  
• Monitoring systemic risk, incl. asset pricing, interconnectedness

• What policies to address climate-related risks?  
• Regulatory toolkitv and microprudential supervision 
• Macroprudential policy and regulatory reforms
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ECB/ESRB Project team on climate risk
Jean Boissinot (Banque de France) 

Paul Hiebert (ECB)

Workstream 1:  Measurement
Stephan Fahr (ECB)

Thomas Allen (Banque de France)

Workstream 2: Policy mapping 
Michael Grill  and Fabio Tamburrini (ECB)

Ludivine Berret (Banque de France)

Workstream 3: Environmental considerations
Laura Parisi (ECB)

Julja Prodani (DNB)

The ECB/ESRB Project Team on climate risk

2023: Frameworks
(i) climate risk surveillance 
(ii) macroprudential policy
(iii) broader nature risk

2022: Initial macroprudential 
policy reflections + broadened 

analytical foundations 

2021: Filling analytical gaps:  
physical risk, + longer term 

scenario analysis

2020: How can existing data 
and models be deployed for 

climate risk analysis

2024+: Integrate 
frameworks into 
standing assessments
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Surveillance framework for climate-related financial stability risks

Source: ECB/ESRB Project Team.
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A transition to lower climate risk will require a substantial (and uneven) energy adjustment
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Sources: Eurostat Energy Balances, NGFS Climate Scenarios and JRC Energy Scenarios Interactive Tool.
Notes: Panel (a): Projections based on the “Net Zero 2050” scenario from the NGFS. The energy mix compatible with the EU “fit for 55” package (FF 55) is calculated based on the latest projections elaborated by 
the European Commission and, in particular, on the EU Reference Scenario 2020. Panel (b): Country-level projections based on the “Net Zero 2050” scenario from the NGFS.

Historical and projected EU energy mix, and energy mix 
compatible with current renewable energy targets
(% of energy mix)

Historical and projected energy mix, 5 largest EU countries

(% of energy mix)
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Household energy consumption and emissions across European countries is uneven

Share of sample mortgage outstanding balance among 
high (top quartile) emitting households (in percentages)

From household energy expenditure to carbon emissions...
(based on individual household survey data)

Sources: Own calculations using the Household Budget Survey Data 2015 (Eurostat), Statistics on Income and Living Conditions (Eurostat).
Notes: Energy expenditure is calculated using HBS fuel expenditures for electricity, gas and liquid fuels (heat and transport). Solid fuels are not considered due to missing data on type (coal, wood, etc.). HBS energy 
expenditures are converted into emissions using national energy price data (Eurostat and European Commission) and emission factors (Sustainable Energy Authority of Ireland and European Environmental Agency). 
Energy and emission estimates in HFCS and EU-SILC are based on regression model coefficients using HBS data. The set of covariates are the same for every country except NL, MT, CY and HR, due to data 
unavailability. High emission households (panel b) are defined based on the top quartile (within each country) of the emission distribution in the HBS 2015.
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Financial sector exposures also mainly through concentrations

Indicator Key insights

1. Weighted Average Carbon 
Intensity (WACI) and Bank 
Carbon Footprint (BCFP)

Assess exposure of the financial sector to 
high-emitting firms via loans and debt 
securities

2. Carbon-financing tilt
Credit-weighted emission intensity 
relative to a value-added-weighted 
emission intensity

3. Taxonomy alignment
Estimate the level of alignment of 
financial portfolios to the EU Taxonomy 
for sustainable activities

4. Concentrated emission 
exposures

Share of lending to certain sectors, or 
using a climate-weighted Herfindahl-
Hirschman Index

5. Exposures to physical 
hazards: shift in return 
periods

Shift in return periods of river flooding 
for banks loan portfolios under different 
RCPs, in % of number of debtors

Exposure indicators for financial institutions

Source: ECB/ESRB Project Team.
Notes: The list of indicators covers only indicators that are newly presented in this report. 
For a more comprehensive list of indicators, see separate Chartbook publication.

Euro area banks’ lending tilted towards emission-intensive 
sectors (y-scale: percentage; right-hand scale: kg CO2e / EUR)

Sources: Eurostat, ECB Consolidated Banking Data and ECB calculations.
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Data requirements and improvement needs

1. Tapping multiple large data sources

• Geolocation 
• Hazards ⇒ physical risk
• Emissions ⇒ transition risk
• Asset value (financial)
• Impact (supervisory data)

2. Further data improvements needed
• Granularity of exposures

e.g. floods, location of economic losses

• Data quality and disclosures: 
• Need for mandatory disclosures with double 

materiality principle
• Quality assurance to improve data consistency



9

Banking sector exposures to physical risks

Expected loss indicators: normalised and collateral-
adjusted exposure at risk

• Potential exposure at risk Nominal exposures of financial institutions to physical hazards, with/ without adaptation measures 

• Normalized exposure at risk Expected losses due to damages of physical assets following a natural event (uses damage function)

• Collateral-adj. exposure at risk Expected losses accounting for mitigating effect of collateral pledged with loan commitment

Potential exposure at risk with and without flood 
protection
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Green financial flows growing strongly with improving assurance, but still small in relative terms

Outstanding sustainable debt securities have more than 
doubled and their share in total debt sec. nearly tripled in 
the last three years...

... A majority of sustainable debt securities have received 
a second party opinion (SPO) validating the issuer’s 
sustainability claims.



Evolution of climate stress testing

11
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From climate-related risks to prudential policy priorities

• Where do we stand on climate-related risk surveillance?
• Data access, assurance, risks, financing
• Monitoring institution-specific risks risks, incl. credit- and market risks  
• Monitoring systemic risk, incl. asset pricing, interconnectedness

• What policies to address climate-related risks?  
• Regulatory toolkitv and microprudential supervision 
• Macroprudential policy and regulatory reforms
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European disclosure requirements and regulatory framework 

Pillar III disclosures (CRR)
• For bank supervision
• Built on TCFD, for risk-management 
• All ESG factors, focus on climate

• Company- + product-level disclosures
• All ESG factors

Sustainable Finance Disclosure 
Regulation (SFDR)

Pillar III disclosures 
(Solvency II)

• All ESG factors

EBA for banks
ESMA for Investment firms, asset &
fund managers, pension providers EIOPA for Insurances

EU COM for all (large) companies + listed SMEs

Corporate Sustainability Reporting Directive Taxonomy Regulation

• Mandatory disclosure based on harmonized reporting standard 
(ESRS) + external verification

• All ESG factors; double materiality
• Extends scope of Non-Financial Reporting Directive (NFRD)
• Builds on European Financial Reporting Advisory Group (EFRAG)

• Disclose share of Turnover / CapEx aligned with Taxonomy
• Cover 6 environmental objectives, plus min. social safeguards
• For financial products with environ. objectives: need to disclose 

share of underlying assets aligned with Taxonomy

+ EU sustainability reporting standard (ESRS) 3 sets of delegated acts

• Taxonomy disclosures at fund level
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Supervisory elements and challenges in climate risks

“You have to know your risks to manage them” 
Frank Elderson, ECB Executive Board member and Vice-Chair of ECB Supervisory Board, 8 May 2024

• Closing data and risk assessment gaps through guidance and disclosures
• Guidance: Guide on climate-related and environmental risks- Supervisory expectations relating to risk management and disclosure 27 Nov 2020
• Assessments 

ECB report on institutions’ climate-related and environmental risk disclosures, 27 November 2020
Supervisory assessment of institutions’ climaterelated and environmental risks disclosures, 14 March 2022

• Climate scenario analysis
• 2022 climate risk stress test 8 July 2020
• Road to Paris: stress testing the transition towards a net-zero economy 14 March 2022
• Fit for 55: set of legislative proposals to ensure that EU policies are in line with the climate goals
• NGFS scenarios: Orderly, Disorderly, Hot house world, Too little, too late

Phase IV with “low demand”, “fragmented world” scenarios, net-zero commitments, technological changes 

• Promoting and ensuring good practices
Good practices for climate-related and environmental risk management November 2022
• Cover transition and physical risks 
• Consider all relevant risk categories and geographies
• Risk identification on gross approach and consider mitigation only thereafter
• Use forward-looking information to identify climate & environmental risk drivers
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Source: ECB/ESRB Project Team.

A macroprudential framework to address climate-related financial stability risk



16

Losses
Expected losses

Expected losses

Unexpected losses Tail events

Unexpected losses Tail events
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2. Change in losses distribution 
(not captured by agents’ expectations) 

 need higher capital buffers for tail events
(macroprudential buffers )

Source: Holscher et al. (2022), adjusted.

Time
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Larger climate related shocks 1. Higher expected losses 

 ensure proper risk management, 
appropriate risk-based pricing provisioning

Current supervisory response sufficient

macroprudential buffers 
to cover higher losses

Risk considerations - a case for capital-based measures?
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A ladder approach to catastrophe insurance

Source: ECB/ESRB Project Team.

Addressing greenwashing risks

• Greenwashing can be a driver for materialisation of several 
standard financial risks (ESA reports)

• Further estimate impact of greenwashing on risks to fin. stability

• Short-term need: 
(i) converge towards robust standards, definitions and labels in 
sustainable finance sphere
(ii) close climate data gaps
(iii) enhance disclosure quality

• Ongoing initiatives: 
- ESAs work on greenwashing, 
- Europ. Commission’s consultation on changes to SFDR disclosures 
- Europ. Commission proposal for regulating ESG rating activities
- Externally-verified European green bond standard.

Addressing risks in the non-banking sector
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1. A holistic approach is needed encompassing both microprudential and 
macroprudential perspectives (complementary and requiring close coordination)

2. Needs to be incremental (to adjust as our understanding evolves) and scalable
(to adjust to evolving risks)

3. Would act on three pillars:
i. Managing risk to banks 
ii. Containing risk for borrowers 
iii. For non-banks tackle informational market failures and insurance protection gap

4. Operationalisation in the EU is already possible within current 
framework, though limited adaptations of available instruments could 
enhance the toolbox

5. Common EU (and global) approach is key to avoid fragmentation and 
tackle a risk global in nature, while allowing flexibility to tailor local 
circumstances

Summary of the key messages
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Reducing our own environmental
footprint

Closing the
data gap

Adjusting monetary policy operations

All encompassing climate scenario and
stress test framework

Disseminating knowledge

Extensive research and analytical work 

Supervising banks to manage
climate and environmental risks

Updating macroeconomic 
projections Reducing the environmental 

footprint of banknotes

What has the ECB achieved so far?
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Published as part of the climate and nature plan 2024-2025 on 30 January 2024. More information can be found in the related press release on the ECB’s website.
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H1/2024 H2/2024 H1/2025 H2/2025

Macroeconomic 
and financial 
stability analysis

Incorporate green transition policies into conjunctural analysis and macroeconomic models

Further develop risk monitoring and the macroprudential policy framework, and continue work on sustainable finance

Stress testing 
and scenarios

Contribute to the Fit-for-55 stress test

Chair the workstream of the Network for Greening the Financial System on Scenario Design and Analysis, leading the
development of short-term scenarios and the provision of regular updates and improvements of long-term scenarios

Monetary policy 
strategy and 
implementation

Implement climate-related pool limits in the collateral framework 
assuming all technical conditions are in place

Introduce climate-related disclosure requirements in the collateral framework from 2026

Consider climate change in the preparation of monetary policy decisions

Bankingsupervision
Assess and follow up on banks’ alignment with ECBsupervisory expectations

Perform various supervisory actions on climate and environmental aspects, including preparatory work on transition planning

Climate-related data
Regularly expand and release updates of climate change-related indicators

Acquire and provide climate-related data and integrate climate data points into the ECB’s own data collections

Payments, banknotes and
market infrastructure

Consider environmental aspects in the preparatory phase of the design of a digital euro

Consider the relevance of environmental risks in the oversight of financial market infrastructures

Eco-design of the next euro banknote series and of banknotes with 100% organic cotton by 2027

Environmental 
performance of the ECB's
own operations and
portfolios

Implement the Environmental Management Programme for 2022-
2024 to continuously improve the ECB's environmental performance

Publish and implement the Environmental Management Programme for
2025-2027 to continuously improve the ECB's environmental performance

Continue to green the ECB’s non-monetary policy portfolios and disclose progress

ECB’s climate and nature plan 2024-2025: roadmap
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Published as part of the climate and nature plan 2024-2025 on 30 January 2024. More information can be found in the related press release on the ECB’s website.

H1/ 2024 H2/ 2024 H1/ 2025 H2/ 2025

Focus area 1:

Navigating the 
transit ion to a
green
economy

• Analyse the effects of transition funding and risks on the monetary policy transmission mechanism

• Explore, within our mandate, the case for further climate change considerations in monetary policy instruments and portfolios

• Assess green investment needs and its funding

• Analyse the structural consequences stemming from the transition

• Advance the macroeconomic modelling framework with a focus on climate aspects

Focus area 2:

Addressing the 
increasing 
physical impact
of climate change

• Take further steps to integrate climate change impacts into climate scenarios and the analytical framework used 
for macroeconomic projections

• Explore the impact of climate adaptation, including the insurance protection gap

• Improve the availability of data to support physical risk analysis

Focus area 3:

Advancing work on 
nature- related risks

• Further explore the economic and financial implications of biodiversity loss and the degradation of nature
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ECB’s climate and nature plan 2024-2025: roadmap


