
July 2022

ECB Climate Stress Test 2022

Summary of Results



01 02 03 04 05

Executive 

Summary

Main Takeaways 

and Bank 

Response

Range of 

Best Practices

Ideas to Capitalize 

on ESG as a 

Business 

Opportunity

ECB and UK 

Climate Stress 

Tests Comparison

Appendix 1: UK vs. ECB 

Climate Stress Test

Appendix 2: ECB CRST 

Results in Detail 



First ECB Climate Stress Test delivered manageable results for the banking sector but also 
highlighted many climate risk management challenges going forward. 
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> Of the 104 banks, 1 scored green, 36 yellow, 53 amber and 14 

red. Of the 41 banks that did module 3, 70% amber and 25% red

> Main issues include data availability and modeling techniques 

and lack of integration of climate risk into ICAAP and strategy. 

Stress test overall scorecard1

displays considerable gaps

> €70Bn aggregate short term transition losses for top 41 banks 

compare to €308Bn credit losses on Capital Stress Test 2021. 

> Delta driven by smaller bank sample, exposure coverage (1/3 of 

total), more benign scenarios and data/modeling limitations

Quantitative loss impact is 

manageable 

> Variety of data and modeling techniques drives high dispersion

of stress test results (x10 low to high impairment rate range)

> This dispersion is also observed when comparing scope 

emissions data for the same corporate counterparty. 

Wide range of outcomes leads 

to high modeling uncertainty 

> Main goals include contribution to the overall SREP, joint learning exercise, foster 

data/modeling improvements from banks and support upcoming thematic reviews. 

> Exercise will not have a direct quantitative on capital, but instead an indirect 

impact through qualitative assessment during the SREP process. 

Learning nature of exercise will 

limit capital impact 

> Bank sustainability strategies will evolve from regulatory compliance (stress tests 

and climate risk expectations) and net zero target setting to a wide array of 

initiatives to capitalize on the climate transition business opportunity. 

> Plans for next stress test remain unclear but ECB pressure on climate to increase

Banks will now focus on climate 

as a business opportunity
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51%

13%

€70Bn vs.

€308Bn 

x10 times

1The colored scoring combines qualitative and quantitative assessments of banks’ submissions across the three modules of the exercise. 

EXECUTIVE SUMMARY



Module

EXECUTIVE SUMMARY

Highlights across three stress test modules are presented below with A&M perspectives of 
bank response priorities going forward. 

ECB Climate Stress Test 2022 Results 3

Highlights Bank Response Priorities

1
▪ Most material gaps are found under strategy, governance and risk appetite.

▪ 59% of banks have not integrated climate risk into their ST framework. 

▪ Only 22% of sample apply or consider applying dynamic balance sheet and 

only 24% include liability and reputational risks in their climate framework.

▪ Focus on integration of climate risk into 3 year plan and 2023 ICAAP. We 

expect 50-100bps of climate P2R capital add-ons in the future. 

▪ Implement independent validation for climate risk modeling

▪ Banks will continue to improve integration of climate risk into the end-to-

end credit risk management process

2
▪ Banks have heavily used proxies: 80% of scope 3 emission data and 65% 

of the EPC rating information. 

▪ More than 60% of the banks’ interest income was derived from business 

belonging to the 22 carbon-intensive sectors (54% of the EU GVA).

▪ G-SIBs and universal banks hold the largest share of exposures to the 

seven most carbon-intensive sectors.

▪ Improve data quality issues (income, scope 1, 2 and 3 emissions data 

and EPC information) and introduce data quality scorecards and controls

▪ Include Metric 1 and Metric 2 into bank’s risks appetite and net zero 

target KPI setting

▪ Develop/access credible client transition plans to improve emission data, 

visibility of client net zero targets and incentive pricing strategies

3

▪ €70Bn losses from short-term exercises (3-y disorderly transition + 2 

physical risk scenarios) underestimate risk due to bank sample, exposure 

coverage, scenario, data/modeling limitations and no supervisory overlays. 

▪ Modest long term losses due to benign scenario and brown sector reduction

▪ Flood losses not vey material due to low exposure to high-risk areas, but 

only 25% included insurance coverage in projections. Mining, construction 

and agricultural sectors are much most by the drought and heat shock.

▪ Improve short term transition risk modeling including direct and indirect 

transmission channels of climate variables; and review outliers in 

climate risk parameters

▪ Align long term balance sheet strategies to net zero targets by sector 

and scenario

▪ Improve physical risk modeling and supporting data infrastructure 

including range and time horizon of scenarios 



Overall Climate Stress Test Scorecard1 displays considerable gaps bank climate risk and 
stress test capabilities 
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Highlights Bank Response Priorities

▪ Overall, despite notable progress and banks’ ability to provide 

meaningful input to the exercise, and even considering the 

“learning” nature of the exercise, the large majority of banks 

revealed considerable deficiencies. 

• Gaps are greater for 41 banks that executed all 3 modules of 

the exercise

• Comparison of quantitative results needs to be taken with 

caution given disparity of portfolios and business models 

covered coupled with emerging nature of climate risk data and 

modeling techniques

▪ Going forward, banks need to improve their climate stress-testing 

frameworks and be mindful of the overall associated impacts. 

Integration in business strategy, target setting, risk management 

and performance will be critical. 

www.bankingsupervision.europa.eu © 

Despite making progress, banks have considerable 
climate risk stress-testing challenges

11

• Banks’ climate risk stress-testing capabilities and 

vulnerabilities to the materialisation of climate risk were 

assessed on the basis of both qualitative and 

quantitative information collected in the exercise.

• Overall, despite notable progress and banks’ ability to 

provide meaningful input to the exercise, and even 

considering the “learning” nature of the exercise, the 

large majority of banks revealed considerable 

deficiencies.

• Going forward, banks need to improve their climate 

stress-testing frameworks and be mindful of the 

overall associated impacts.

1 2 3 4
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Horizontal analysis of aggregate results
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Banks' climate risk stress-testing capabilities

12
* Banks without a climate risk stress-testing framework reply to 

specific questions of blocks 1, 2, 4, 6 and 8

• 59% of banks have not 

integrated climate risk

into their stress-testing 

framework

• Climate risk coverage 

(e.g. transition and/or 

physical risks) requires 

further enhancements

• Governance remains an 

issue for most of the 

banks with a framework, 

there is a lack of 

independence between 

development and validation

• A large share of banks do 

not use climate risk stress 

test outcomes to inform 

their business strategies

Horizontal analysis of aggregate results
ECB-CONFIDENTIAL until publication,

thereafter ECB-PUBLIC
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Module 1: Main gaps under Governance & Risk Appetite, Methodology and Data
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▪ 59% of banks have not integrated climate risk into their ST framework. 

From those with a ST framework in place, (a) governance remains an issue, 

with lack of independence between development and validation (b) 40% do 

not consider ST outcomes when defining their business strategy, (c) 60% do 

not disclose or intent to disclose any climate-related result under Pillar III, and 

(d) 40% do not include Internal Audit in their climate framework.

▪ Only 22% of sample apply or consider applying dynamic balance sheet and 

only 24% include liability and reputational risks in their climate framework.

▪ Continue to improve climate stress test (CST) framework

• Supplement data sources for counterparty information 

(emission, climate strategy/targets, asset location, etc.)

• Sensitivity and scenario analysis including several 

transmission channels by asset class

• Dynamic balance sheet approach for both transition and 

physical risks

• Inclusion of all relevant risks (e.g., liability and reputational)

▪ Implement independent validation for climate risk modeling

▪ Integrate climate risk framework

• Integrated CST framework into ICAAP

• Integrated results into business strategy

• Integrated results into loan granting process and end-to-end 

credit risk management process

▪ Rethink bank’s long-term strategy by sector and net zero 

strategy based on the CST results

MAIN TAKEAWAYS AND BANK RESPONSE 

Highlights Bank Response Priorities



Module 2: Widespread use of proxy data for Scope 1, 2 and 3 emissions and EPCs, with 
major dispersion per counterparty and per sector

ECB Climate Stress Test 2022 Results 6

▪ Banks have heavily use proxies to complete key data points for Scope 1, 

2 and 3 emissions and EPCs. Proxies accounted for more than 80% of scope 

3 data. 

▪ Material dispersion of reported GHG intensity, even for the same 

counterparty. 

▪ On EPC, 17% of collateral was not allocated to any EPC label, and 65% of 

banks used proxies to calculate EPC rating, approach not enough robust in 

most cases given the nature and number of assumptions made.

▪ 65% of the banks’ income was derived from business belonging to the 22 

carbon-intensive sectors (54% of the EU GVA). Custodians and asset 

managers, along with G-SIBs), were rather less reliant on income from GHG-

emitting sectors. 

▪ Top GHG-emitting sectors are mining and quarrying, manufacture of coke 

and refined petroleum products, manufacture of non-metallic products, 

electricity, gas and steam. The largest share of income correspond to 

low-intensive sectors such as construction, wholesale, retail trade and real 

estate activities.

▪ G-SIBs and universal banks hold the largest share of exposures to the seven 

most carbon-intensive sectors.

▪ Improve data quality issues (income, scope 1, 2 and 3 

emissions data and EPC information) and introduce data quality 

scorecards and controls

▪ Include Metric 1 and Metric 2 into bank’s risks appetite and net 

zero target KPI setting

▪ Develop/access transition plans with clients to improve 

emission data and visibility of client net zero targets and 

strategies

 

2022 climate risk stress test – Banks’ exposure to climate risks 
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Chart 7 

Interest income and fee and commission income per sector from 22 carbon-intensive 

industries and median of the Scope 1, 2 and 3 GHG intensity 

(percentage share; tCO2 per EUR million of revenue) 

 

Sources: Bank submissions and ECB calculations. 

4.2 Exposures to carbon-emitting sectors 

To account for the heterogeneity of emission intensities across the companies 

operating within the selected industries (i.e. either because they operate in diverse 

sub-activities or because of different technologies of production), institutions were 

asked to provide the GHG emissions and revenues (i.e. the gross annual sales) for the 

top 15 counterparties in the 22 selected sectors. 

Chart 8 presents the reported median carbon intensity (measured in tonnes of CO2 per 

EUR million of revenue) across counterparties of the different sectors. The top seven 

GHG-emitting sectors (i.e. the top one-third) are mining and quarrying (B05-B09) and 

manufacture of coke and refined petroleum products (C19), followed by manufacture 

of non-metallic products (C23, e.g. cement), electricity, gas, steam and air 

conditioning supply (D35), water transportation (H50), manufacture of chemical 

products (C20), and manufacture of metal products (C24-C25). It is notable that for 

most sectors the Scope 3 emissions appear to be the dominant driver of carbon 

intensity. This underlines how important it is for institutions to collect actual Scope 3 

emission data or develop robust estimation approaches, as proxied data are largely 

used at present (see Box 2). 
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Module 3 – Transition Risk: Manageable projected loan losses due to benign macro 
scenarios, limited exposure coverage and limitations in data/modeling capabilities

ECB Climate Stress Test 2022 Results 7

▪ €70Bn losses from short-term exercises (3-y disorderly transition + 2 

physical risk scenarios) underestimate risk due to bank sample, exposure 

coverage, scenario, data/modeling limitations and no supervisory overlays. 

Credit risk losses on Capital ST’21 accounted for €308Bn. ST disorderly

scenario projects losses 73bps higher than baseline. 

▪ Main impacted sectors are refined petroleum products, mining, minerals 

and land transportation, which experience cumulative oan losses of more 

than 200 basis points, largely affected by the carbon price short-term shock.

▪ Long term results show lower loan losses in the orderly scenario than in 

disorderly or hot house world. Modest losses are a result of mild scenarios and 

projected reduction in exposures to brown sectors. Weaknesses in bank’s 

data and modeling capabilities affect the accuracy of these results

▪ Improve short term transition risk modeling 

• Direct and indirect transmission channels of climate 

variables

• Assess outliers in climate risk parameters

• Develop bottom-up analysis for large counterparties 

based on specific company’s strategies and transition paths, 

combining results with the top-down approach

▪ Align long term balance sheet strategies to net zero targets by 

sector and scenario

• Analyze cost/benefit of applying different balance sheet 

strategies by sector and geography

• Improve asset location risk of clients under hot house 

world scenario

 

2022 climate risk stress test – Banks’ exposure to climate risks 
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Chart 10 

Projected loan losses under the orderly scenario are lower than those both under a 

disorderly transition scenario and under a scenario with no transition policies (Hot 

house world) 

Projected loan losses per decade in the long-term scenarios 

(% of performing exposures in each decade) 

 

Sources: Bank submissions and ECB calculations. 

An orderly transition would lead to lower loan losses by 2050 relative to the disorderly 

and Hot house world scenarios, particularly for sectors with high carbon intensity, such 

as mining and minerals. A disorderly scenario with delayed but abrupt phasing-in of 

climate-related transition policies tends to produce the highest cumulated losses for 

the most polluting sectors, since these sectors are most affected by negative gross 

value added developments owing to (i) a decrease in demand and changes in the 

energy mix (macroeconomic channel) and (ii) the negative cost impact on the 

corporate counterparties themselves, leading to a deterioration in their credit quality 

(microeconomic channel). 

The picture is similar when it comes to banks incorporating portfolio allocation 

strategies into their long-term projections. Certain banks already have a sustainability 

strategy in place that takes into consideration future emissions paths in line with 

different scenario narratives. However, most banks do not report significantly different 

balance sheet projections across the three long-term transition scenarios. Overall, 

banks most actively reduced their exposure to the most polluting sectors in the Hot 

house world scenario, partly because the forecast for GDP growth in this scenario is 

lower than in both other long-term scenarios. 

Focusing on loan losses on exposures to the seven most GHG-emitting sectors, Chart 

11 illustrates the mitigating effects of allowing for dynamic balance sheet projections in 

the long-term transition scenarios. In both the disorderly and the Hot house world 

scenarios, banks project a non-negligible reduction of exposures to those 

carbon-intensive sectors, which – all else being equal – lessens the cumulated loan 

loss impact under these two scenarios compared with the orderly scenario. The 

assumed exposure reduction is particularly pronounced under the Hot house world 

scenario (e.g. a 50% decline compared with the orderly scenario for the electricity and 
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Module 3 – Physical Risk: Impacts of drought & heat and flood scenarios are very 
idiosyncratic depending on industry concentrations and location of real estate collateral.  

ECB Climate Stress Test 2022 Results 8

▪ Banks with material footprint in mining, construction or agricultural 

activities, are highly impacted by the drought and heat scenario. This 

shock is especially relevant in regions more vulnerable to high 

temperatures. Most banks did not incorporate insurance coverage or public 

natural disaster relief schemes into their projections, which may lead to an 

overestimation of the total losses.

▪ Most banks report low allocation of exposures to high flood-risks areas 

(exposures to high or medium only accounted for 31%). Those high or medium 

risk exposures represented 31% of the exposure but 50% of total losses. 

Like in drought and heat shock, less than 25% included insurance coverage 

or public natural disaster relief schemes into their projections.

www.bankingsupervision.europa.eu © 20

Most banks have low exposures to flood-risk areas

• Most banks report low allocation of exposures to high flood-risk areas.

• Exposures to high and medium flood risk regions account for half of the losses with an exposure share of 

just 31%.

• Less than 25% of banks included private insurance coverage in their projections. For half of those banks, it 

covers a large amount of the collateral loss (>50%)

Horizontal analysis of aggregate results

* Data refer to banks that have provided projections. Only the credit-

risk exposure amount (REA) for the portfolios and sectors within the 

scope of the climate risk stress test are considered here. Does not 

directly translate into capital depletion. 

ECB-CONFIDENTIAL until publication,

thereafter ECB-PUBLIC
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▪ Improve physical risk modeling and supporting data infrastructure 

• Loss rates and assumptions per scenario type

• Location data of corporate assets to permit physical risk 

assessment

• Expand range physical risk scenarios to other events such 

as fire

• Extend time horizon of physical risk scenarios 

• Automate calculations using granular exposure location 

data

MAIN TAKEAWAYS AND BANK RESPONSE 

Highlights Bank Response Priorities



ECB CST vs. UK CBES – Main Differences (1 of 2)

ECB Climate Stress Test 2022 Results 9

UK – CBES 2021 ECB – CST 2022

Scope
▪ 7 UK Banks and building societies (covering 70% of UK banking 

lending to UK households and businesses), as well as large insurers

▪ 104 significant institutions. 41 of them including bottom-up 

projections

Objectives

▪ Assist participants in enhancing their management of climate-related 

financial risks; size the financial exposures and the financial system 

to climate-related risks; understand the challenges in business 

models; gauge the implications for the provision of financial services

▪ Contribute to overall SREP process; joint learning exercise from 

banks and supervisors; make more information available; prepare 

banks for upcoming regulatory changes; leverage on ECB’s stress 

testing approach; support other banking supervision initiatives

Scenarios & 

Exercise

▪ Scenarios: Early Action and Late Action linked to a net-zero 2050 

target, and No Additional Action exploring physical risks from climate 

change

▪ Exercise: (1) 30 year loss projections under the three scenarios for 

transition risk and physical risk (2) responses to a qualitative 

questionnaire and (3) management actions by scenario

▪ Scenarios: Orderly and Disorderly linked to a net-zero 2050 target, 

and Hot House World exploring physical risks from climate change

▪ Exercise: (1) questionnaire with 78 questions covering 11 areas; 

(2) climate metrics benchmarking and (3) bottom-up stress test 

including 3-year and 30-year transition risk, market risk and 1-year 

physical risks

Main Impacts 

▪ Qualitative findings for climate risk management

▪ Loss rates in the LA scenario were >2X as a result of climate risks –

equivalent to an extra c.£110 billion of transition risk losses during 

30 year horizon

▪ Qualitative findings with focus on Governance and Risk Appetite, 

Data & Methodology.

▪ €70Bn from short-term exercises (3-y disorderly transition + 2 

physical risk scenarios) 

Next Steps

▪ Will not be used to set capital requirements related to climate risk. 

PRA/ BoE undertaking further analysis to determine possible 

changes on design, use, or calibration of the regulatory capital 

frameworks

▪ Findings will feed into the FPC’s thinking around financial stability 

policy issues related to climate risk

▪ Exercise will not have a direct quantitative on capital, but instead 

an indirect impact through qualitative assessment during the SREP 

process together with the ECB thematic review

▪ Focus will be on business model, internal governance and risk 

management

ECB AND UK CLIMATE STRESS TEST COMPARISON



ECB CST vs. UK CBES – Main Differences (2 of 2)
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UK CBES 2021 ECB CST 2022

Most impacted 

scenario
Late action scenario with loss rates more than doubling the 

contrafactual scenario as result of climate risk. 

Disorderly scenario with delayed but abrupt phasing-in of climate-

related transition policies tends to produce the highest cumulated 

losses.

Main 

drivers
Carbon prices are the main driver of the transition - in both transition 

scenarios (Late Action and Early Action)
Carbon prices are the main driver of the transition

Corporates, affected

sectors

The more impacted industries in the transition scenarios were:

1. Mining (including extraction of petroleum and natural gas) 

2. Manufacturing 

3. Transport and wholesale 

4. Retail trade

These sectors represent 14% of the banks’ total corporate exposures.

Under the NAA scenario a quarter of the provisions are registered by 

the sectors more exposed to physical risk

The most GHG emitting sectors were:

These sectors represent 29% of non-financial corporate exposures 

related to 22 NACE sectors of the exercise.

Under the hot house world scenario banks tend to show a reduction in 

the exposure to the most polluting sectors, which for the seven most 

GHG-emitting sectors results in lower cumulated loan losses than 

under the disorderly scenario

1. Mining

2. Refined petroleum

3. Chemical

4. Mineral

5. Electricity and energy

6. Water transportation

7. Air transportation

Mortgages impacts

Mortgages losses are highest in the NAA scenario, they seem to 

relate with those areas heavily impacted by flooding.

Losses are higher in Late action scenario than in the Early Action 

scenario, impairment rates are high for properties whose energy 

efficiency (EPC) ratings are in the lowest two brackets

Mortgages portfolios are not discussed under the Long-term transition 

risk projections results. In the short term transition risk test they 

display lower loss rates than corporate exposures. Least energy 

efficient EPC labels display higher loss rates. 

ECB AND UK CLIMATE STRESS TEST COMPARISON



Examples of Best Practices observed in UK and ECB Climate Stress Tests. ECB will follow 
up with further guidance on “best practices” 

▪ Climate risk stress-testing framework: Some banks 

established robust stress-testing frameworks by the cut-off 

date, some of which were also included in the ICAAP. They 

also integrated various transmission channels and asset 

classes. 

▪ Sectoral Income: Some banks used 

counterparty/transaction-level internal data sources for at 

least 90% of their reported income (both for interest income 

and fees and commission income). 

▪ Greenhouse gas (GHG) proxies (Scope 1-2): Some 

banks incorporated actual emissions data (i.e. reported by 

firms) in at least 50% of the cases, based on internal 

collection efforts and purchase of datasets. Also reported 

using waterfall approaches to proxy the rest of the data. 

▪ GHG proxies (Scope 3): A few banks reported 1/3 of 

scope 3 emissions based on actual data; controlling 

whether obtained S3 emissions include all relevant GHG 

protocol categories. 

▪ Credit risk modelling: A few banks considered both direct 

and indirect transmission channels in line with the 

scenarios. Also acknowledged the long-term scenario 

narratives in projections and business strategies. 

Integrated both physical and transition risks. Performed 

counterparty level analysis using actual data for a single 

portfolio; adequate extrapolation techniques using proxies. 

CORPORATES

▪ Modelling sectors in a differentiated way to reflect 

sector-specific features, for example relating to particular 

climate-risk vulnerabilities, as in the oil & gas sector.

▪ Considering wider market dynamics, including price 

elasticities of demand and so the extent to which 

increases in production costs (e.g., from increases in 

carbon prices) could be passed on to consumers. This 

informed analysis of the consequences for revenues.

▪ Calculating potential damages by counterparty arising 

from a wide range of acute and chronic physical risks, as 

well as wider factors such as changes in labor 

productivity and costs, and potential operational 

disruptions in the wider market. 

▪ Engaging in thorough outreach with counterparties to 

assess their climate vulnerability and the feasibility of 

their adaptation plans – e.g., through pre-populated 

surveys sent to key counterparties. Better approaches 

included expert credit reviews of modelled results and 

applying conservative overrides when modelled results 

were inconsistent with expectations for individual 

counterparties.

▪ Assessing potential counterparty vulnerabilities using 

both bottom-up approaches, based on individual 

counterparty assessments, and top-down ones, based 

on sector-country assessments.

HOUSEHOLDS

▪ Considering and modelling as appropriate transition risk 

impacts on property prices and borrower income. This 

included considering the impact on property values and loan 

affordability arising from the interaction between energy 

efficiency improvements on the one hand, and potential 

increases in energy prices on the other. 

▪ Addressing gaps in data on properties’ EPC ratings by using 

information from other comparable properties to reach 

informed judgements on estimated EPC ratings (e.g., by 

comparing properties by the date they were built and their 

building type). 

▪ Capturing the impact of physical risks at a high level of 

granularity – for example, by using flood scores to reflect the 

likelihood and severity of different types of flood risk events 

for mortgages at an individual property level.

▪ Considering how a variety of risk factors, including the 

availability and cost of insurance, and the impact on house 

prices of physical risk events, impacted both the probability 

of default and potential losses in the event of default.

▪ Clear plans for the development of their physical risk 

modelling, including developing internal research capabilities 

and models to account for physical climate risks, reviewing 

scientific and academic research, and challenging third party 

modelling.

UK CBES 2021 ECB CST 2022
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Post climate stress tests, bank strategies will evolve from regulatory compliance and net 

zero target setting to multiple initiatives to capitalize on the ESG business opportunity. 

▪ Sustainability programme and unit created to advance capabilities, data, 

toolsets and disclosures

▪ Meeting regulatory compliance requirements (e.g. ECB risk management 

and stress test expectations)

▪ Portfolio ESG risk assessment and evaluation

ESG Maturity 

Assessment

Launch of 

Sustainability 

Programme

▪ Articulation of net zero targets for financed emissions

▪ Sustainability strategy, metrics and targets are integrated in the 

Company´s strategic plan with clear ownership and accountability 

▪ Sustainability targets, plans and practices cascaded down to business 

units / portfolios

Quantitative 

Benchmarking

▪ Client management programme linking portfolio alignment targets with 

client solutions, pricing and tools to support client transition / transformation 

▪ Focus on ESG big bets, ESG client teams and capabilities

▪ Create vertical transition marketplaces to facilitate client transition

Innovative Business 

Generation Ideas 

Net Zero 

Portfolio 

Targets

Sustainability 

as a Business 

Opportunity 

Building Block Key Elements A&M Views

1

2

3
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The development of net zero portfolio alignment targets have generated bank efforts during 

2022 to adequately balance sustainability, risk, profitability and business opportunity. 

Net Zero 
Portfolio 

Alignment 
Strategy

Sustainability

Profitability

Business 
Opportunity

Risk

Challenges

▪ Availability, quality and 

consistency of client climate data 

such as absolute and relative 

emissions

▪ Much longer time horizons (30 

years) than usually used for 

strategic planning

▪ Complexity and granularity of 

modelling required 

▪ Lack of calibrated transition and 

physical risk modelling 

techniques

▪ Emerging nature of sustainability 

targets and measures

▪ Uncertainty of technology 

options available to decarbonise 

certain business operations 

Accelerators and Tools

Portfolio 
Alignment 
Methodology

Climate 
Transition and 
Physical Risk 
Models 

Portfolio 
Alignment 
Dashboard

Climate 
Portfolio 
Tools

Environmental 
Sector Views

Net Zero Bank 
Benchmarks

Carbon Footprint 

Metrics and Targets 

• The fossil fuels sector comprises the coal, oil and gas sectors. Oil, gas and coal are used globally in a wide variety of ways, including energy 
generation (mainly electricity, heating and transportation), and the production of plastics, steel, medicines, construction materials, fertilisers, 
and many other products. Historically, the fossil fuels sector has provided the vast majority of the global primary energy supply (81% of total). 

The burning of fossil fuels to create energy generates 65% of global greenhouse gas emissions as reported from the IEA. 

• Bank indicators include absolute reduction in fossil fuel financing, changes in the energy financing mix towards renewable sources and low 

emission oil and gas operations. Absolute emission metric used Million Tons CO2. Emission intensity for O&G used is Kg CO2/boe. 

Sector Outlook and 

Transition Risks

• Implementing policies to replace fossil fuel power generation with renewable sources

• Develop new energy technologies and markets

• Less carbon-intensive oil&gas fuels and extractive technologies. 

• Coal transition to gas and renewables for power generation while continued use for production of cement, iron and steel. 

• Use of oil declines for passenger cars (electric vehicle uptake), while the non-energy use of oil increases (e.g. plastic and asphalt). 

• Natural gas use increases as it plays the role of a ‘transition fuel’, replacing more polluting fuels alongside the growth in renewable 

sources and the electrification of the economy. From the 2030s onwards, consumption of natural gas declines steadily. 

• Decline in fossil fuel asset values and stranded assets

• Higher operational costs and Capex, lower margins or higher funding costs due to transition process

Transformation 

Initiatives

• Oil and Gas – Upstream: Changing power sources to on-site renewable-power generation from fuel energy; improving leak detection and 
repair; Electrifying equipment and production systems; Reducing nonroutine flaring through improved reliability and improved additional gas 
processing and infrastructure; Increasing carbon capture, use, and storage (CCUS); Rebalancing upstream portfolio choices. 

• Oil and Gas – Downstream: energy efficient solutions in refineries (e.g., waste-heat-recovery technology and medium- temperature heat 
pumps in refineries); low-carbon / green hydrogen; high-temperature electric cracking; Greener feedstocks and energy storage solutions 

• Mining: operational transformation (energy efficient processes, electrify equipment and trucks, use green hydrogen); change portfolio of 
minerals; manage vulnerable asset locations subject to physical risk (eg., water pressure)

Mining and Oil & Gas 
Transition Risk ◉
Physical Risk ◉

Mining and Oil & Gas 
Transition Risk ◉
Physical Risk ◉

NACE Se ctor B0 5 -B0 9

NACE De scription Mining and quarrying

Asset Class C o rp o ra tes U n sec u red

Financial Ratio Scenario 2022 2023 2024 2025 2030 2035 2040 2045 2050

EBITDA / Sales D iso rd erly 11% 13% 14% 16% 26% 1331% 919% 3273% 4950%

EBITDA / Sales H o t h o u se w o rld 11% 13% 15% 17% 28% 48% 78% 139% 237%

EBITDA / Sales Ord erly 11% 12% 13% 15% 26% 47% 77% 137% 211%

Staff Cost / Sales D iso rd erly 13% 14% 15% 17% 29% 2089% 1553% 4850% 7616%

Staff Cost / Sales H o t h o u se w o rld 13% 14% 16% 18% 30% 55% 95% 178% 319%

Staff Cost / Sales Ord erly 13% 15% 17% 20% 39% 78% 133% 238% 370%

EBITDA / Assets D iso rd erly 10% 11% 12% 14% 24% 3327% 2388% 8239% 12251%

EBITDA / Assets H o t h o u se w o rld 10% 11% 13% 14% 25% 46% 73% 118% 188%

EBITDA / Assets Ord erly 9% 10% 11% 12% 21% 39% 62% 99% 143%

Transition Cost / Sales D iso rd erly 2% 2% 2% 2% 2% 539% 657% 402% 486%

Transition Cost / Sales H o t h o u se w o rld 2% 2% 2% 2% 2% 2% 2% 2% 2%

Transition Cost / Sales Ord erly 4% 5% 7% 9% 11% 16% 15% 15% 18%

CAPEX / EBITDA D iso rd erly 20% 19% 18% 17% 15% 18% 23% 38% 40%

CAPEX / EBITDA H o t h o u se w o rld 20% 19% 18% 17% 15% 15% 15% 14% 15%

CAPEX / EBITDA Ord erly 21% 21% 20% 20% 18% 21% 28% 34% 34%

Co2 Emissions / Sales D iso rd erly 0,03% 0,03% 0,03% 0,04% 0,06% 3,97% 2,55% 3,98% 5,96%

Co2 Emissions / Sales H o t h o u se w o rld 0,03% 0,03% 0,03% 0,04% 0,06% 0,11% 0,19% 0,34% 0,60%

Co2 Emissions / Sales Ord erly 0,03% 0,03% 0,03% 0,04% 0,07% 0,12% 0,14% 0,20% 0,31%

Debt / EBITDA D iso rd erly 3                           3                   3                   3                    2                    3                    4                    4                    4                    

Debt / EBITDA H o t h o u se w o rld 3                           3                   3                   3                    2                    2                    2                    2                    3                    

Debt / EBITDA Ord erly 3                           3                   3                   3                    3                    3                    3                    3                    3                    

Debt / Assets D iso rd erly 27% 30% 34% 38% 65% 15580% 11395% 38118% 59785%

Debt / Assets H o t h o u se w o rld 27% 31% 35% 39% 69% 127% 226% 429% 781%

Debt / Assets Ord erly 27% 32% 36% 41% 74% 140% 235% 427% 688%

Interest Expense / Sales D iso rd erly 1% 1% 1% 1% 2% 125% 99% 328% 618%

Interest Expense / Sales H o t h o u se w o rld 1% 1% 1% 1% 2% 3% 5% 10% 19%

Interest Expense / Sales Ord erly 1% 1% 1% 1% 2% 4% 7% 13% 21%

0%

2000%

4000%

6000%

2022 2023 2024 2025 2030 2035 2040 2045 2050

EBITDA / SALES

Disorderly Hot house world Orderly

0%

20%

40%

60%

2022 2023 2024 2025 2030 2035 2040 2045 2050

CAPEX / EBITDA

Disorderly Hot house world Orderly

 -

 2

 4

 6

2022 2023 2024 2025 2030 2035 2040 2045 2050

DEBT / EBITDA

Disorderly Hot house world Orderly

• Sales are down significantly 

in all scenarios

• Increased transition costs 

and CAPEX in orderly and 

disorderly scenarios

• Debt to EBITDA increases 

but not to high risk area

Meet NZBA targets

Manage Transition 

Risks

Assist clients in their 

road to net zero

Manage financial 

impacts
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A&M has developed a comprehensive benchmarking tool to compare bank net zero targets 

across high emitting portfolios. 

Bank Overall Net Zero Targets Approach

Scope
Methods & 

Benchmarks
Metrics Targets

Leading    
Practices

• Power, Mortgages, Cement, 

Steel, Autos, Aviation,  Shipping

• Meth.: PACTA & SBTi

• IEA OECD and B2DS

• Emission intensity 

• Absolute emissions

• Cut financing to upstream oil & 

gas by -19% by 2040. Targeting 

C or better label on Dutch and 

German mortgages by 2022

• Extensive coverage of retail and 

corporate sectors

• Sector views and pathways

• Business link to client 

decarbonisation solutions

• Power, Autos, Steel, Cement and 

Coal

• Meth: PACTA

• IEA Net Zero 2050

• Emission intensity  

• Absolute emissions

• Power cut by -52% 2030 (vs 

2020), Autos by - 46%, Steel -

23% and Cement -17%

• Baseline and distance to 

benchmark of starting point

• Oil & Gas, Power, Coal and Steel
• Meth.: PCAF & SBTi

• IEA OECD  and CPS
• Carbon intensity

• Power cut by -63% 2030 (vs 

2020), Coal by - 85%, Steel and 

mining by -33% (scope 1 &2 ) 

and Oil & Gas by -30%

• Methodology overview

• Energy & Power
• Meth.: Own model (BlueTrack)

• IEA OECD SDS

• Emission intensity 

• Absolute Emissions

• Absolute energy portfolio 

emissions -15% by 2025. Power 

portfolio emission intensity - 30% 

by 2025

• Sector views and pathways and 

energy mix

• Methodology overview

• Oil & Gas, Power, Autos

• Meth.: Own model (Carbon 

Compass)

• IEA SDS and B2DS

• Emission intensity

• Power cut by -69% 2030 (vs 

2019), Autos by - 41%, Oil & gas 

by -35% (scope 1 & 2) and - 15% 

(scope 3)

• Methodology overview

• Oil & Gas, Autos, Agriculture and 

Mortgages
• Meth.: SBTi and PACTA

• CCC BNZ and IEA B2DS
• Emission intensity

• Cut climate impact of all financed 

emissions by -50% 2019-2030

• Use data quality scorecards

• Sector views and pathways

• Detailed targets for all portfolios

Deep Dive Net Zero Targets by Portfolio

Deep Dive Net Zero Targets by Bank

Sector Scope Emission Scope Standard Scenario Target Setting Absolute Relative EAD Outstanding  MtCO2 C02/EAD Current 2025 2030 2040 2050 2025 2030 2040 2050

� Energy S1, S2 and S3 IEA NZE2050 MTCO2 75.8 75,8 45,5 -40%

� Extraction, transport via pipeline, Refining and TradingS1, S2 and S3 IEA NZE2050 2019 baseline MTCO2 7,8 3,9 -50%

� SDA S1&2 ACA S3 / PCAFUK CCC BNZ S1&2 / IEA NZ S3 tCO2e/TJ is tonnes of carbon dioxide equivalent per Terajoule of energy extracted£1,6bn 0,9 531 2,5 1,6 -36%

� Upstream & IntegratedS1, S2 and S3 IEA NZE2050 2019 Baseline MTCO2 Mt CO2e/EJ $12,3bn 35,8 2911 68,4 -34%

� S1, S2 and S3 Augmented NZE 2050 2020 baseline kgCO2e/ dollar client revenue $3,36bn 13,7 4077 3,0 2,1 -30%

�

�

� Coal / Oil & Gas S1, S2 and S3 2020 baseline MTCO2 $2,6bn 21,9 8423 37,1 18,9 1,11 -49% -97%

� S1, S2 and S3 IEA NZE2050 2020 baseline $0,7 0,3781 540 0,3781 0,1 -71%

� Upstream and Refining IEA NZE2050 2020 baseline gCO2e/MJ 68 <61 -10%

� Oil extraction Exposure -20%

� Oil extraction IEA SDS 2020 Exposure -10% -27%

�

�

�

� S1, S2 and S3 IEA NZE2050 2019 baseline gCO2e/MJ 64 52 to 58

�

�

� IEA (WEO) SDS 20202020 Exposure €3,6bn -12% -19% -53% -69%

� S1, S2 and S3 MTCO2 4

Starting Point Targets % Reduction

Energy Industry Real Estate Transportation 

Methodology Emission Metric Exposure

Overall Scorecard 

PowerOil and GasCoal SteelCement Residential CRE ShippingAviationAuto

Sector Scope Emission Scope Standard Scenario Target Setting Absolute Relative EAD Outstanding  MtCO2 C02/EAD Current 2025 2030 2040 2050 2025 2030 2040 2050

� Scope 1 IEA NZE2050 KgCO2/MWh 320 -50% to -69%

� Govt Policies gCO2/KWh 75

� SDA / PCAF UK CCC BNZ KgCO2/MWh £3.5bn 1,7 546 258,5 53 -79%

� Upstream Scope 1 and 2 IEA NZE2050 Mt CO2e/TWh $11,2bn 10 813 0,55 0,14 -75%

� Scope 1 and 2 Augmented NZE 2050 2020 baseline kgCO2e/ dollar client revenue $3,9bn 7,7 1974 3,67 1,4 -63%

�

�

�

� Upstream, Operat and DownstreamS1, S2 and S3 IEA NZE2050 KgCO2/MWh $1,2 238 121,4 -49%

� IEA net-zero scenarios2020 baseline gCO2/kWh 208 <146 -30%

�

� IEA SDS 2020 2019 Baseline gCO2/kWh 260 212 67 -18% -75%

� IEA NZE2050 2020 baseline KgCO2/MWh 249 120,0 -52%

�

� 2019 Baseline t CO2e/MWh 0,29 0,11 -62%

� IEA NZE2050 2019 baseline kgCO2e/MWh 214 110 -49%

�

�

� power generation IEA (WEO) SDS 2020 2020 KgCO2/MWh €7,3bn 210 200 120 80 -5%

�

Starting Point Targets % Reduction

Energy Industry Real Estate Transportation 

Methodology Emission Metric Exposure

Overall Scorecard 

PowerOil and GasCoal SteelCement Residential CRE ShippingAviationAuto

Oil and Gas

Power
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Banks are now focusing on Sustainability as a Business Opportunity with multiple waves of 

complexity and innovation underway. 

Financing The Transition

Alignment
Targets & Tools

ESG Linked 
Pricing

Green Financing
Goal / Progress1

2

Transition Analytics

Planning and 
Assessment 

Tools

Transition 
Playbooks

Carbon Footprint
Tracking Tools

3

Transition Teams and Thought Leadership

ResearchTrainingESG Advisors

4

Innovative Solutions

Circular EconomyMarketplaceInvest in Climate 
Tech
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Sustainability as a Business Opportunity - Some leading industry practice examples

Business Opportunity Bank Practice

Financing the 

Transition

Green Products ▪ Extensive green product offering across retail, SME and Corporate

▪ £100bn target of green financing of which £62bn already provided across 

multiple green financing solutions for clients

▪ Developed BlueTrack Proprietary Portfolio Alignment tool

ESG Linked Pricing

Portfolio Alignment Tool

Transition  

Analytics

Carbon Footprint Tool ▪ Client access to green Building Tool in collaboration with CFP Green 

Building which offers C02 footprint data and identify/optimize retrofit plans
Transition Playbook

▪ Sustainability assessment tool provides to help clients design sustainability 

plan and identify efficiency recommendations and transition actionsTransition Planning Tool

ESG Teams and 

Thought 

Leadership

ESG Advisors ▪ 100 dedicated ESG experts with 15 ESG regional hubs across country

Training ▪ Trained more than 500 leaders in Cambridge’s Sustainability Program

Research ▪ Dedicated ESG research teams, research institute, ESG risk radar, etc.

Innovative 

Solutions

Climate Tech Investments ▪ Direct equity investments in climate tech and sustainable venture capital

Marketplace ▪ Digital end-to-end platform for SME real estate asset greening & retrofit 

JV and Circular Economy ▪ JV with Enel for solar panels and buys WayCarbon ESG consulting
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A&M has developed a proprietary tool                               to quantify financial cost-benefit 

analysis of transition plans that can be used by bank clients.    
A&M ET2 Value
Measuring financial value of net zero transition 

and business transformation

Automotive Parts Sector View

April 2022

Environmental Transition & Transformation Value

ET2 Value2

Introduction

ET2 Value is A&M’s solution to measure financial 

value of net zero transition and business 

transformation plans adopted by companies to 
become carbon neutral by 2050. 

Decarbonisation will redefine global value chains 

and transform business models. Corporations, 

financial institutions and capital providers are all 
trying to assess the immense and long horizon 

challenges. Managing net zero transition 

requires and understanding of the financial 

impacts in terms of cost incurred, value 

generated, speed of transformation and risks to 
transition. ET2 Value is an innovative structured 

assessment approach for environmental 

transition cost-benefit analysis and 

transformation plan optimization that can be 

used by public and private companies. 

This document focuses on the application of ET2

Value to the global Automotive Parts Sector.

How does it work?

ET2 Value assessment process consists of four 

steps (see Annex 1 for further details).  

1 Emission Intensity

We start with the evaluation of the company 

business model and its reliance to CO2 

intensive income sources. We calculate CO2 

emission intensity per unit of EBITDA created. 

2 Green / Stranded Value

We compare CO2 emission intensity metrics 

against pre-defined country and sector 

benchmarks. We then calculate ESG stranded 
or green value based on the intensity distance 

between the company and the benchmark. If 

the company’s intensity is above benchmark, 

the excess is considered stranded value. if it is 

below, the deficit is defined as green value.

3 Transition Cost

We estimate forward looking transition cost 

required by each company to become net zero 

by 2050. We use CO2 emission pathway 
targets and calculate the net present value of 

Opex / Capex required to transition. 

4 Transformation Plan

Based on trade-off analysis of benefits gained 
from CO2 reductions and required transition 

costs, we define and optimize transformation 

plans. We identify transformation levers and 

quantify their impact to assist companies’ 

decision making towards decarbonisation.  

1 What is ET2 Value?

Business model transformation 

to meet net zero transition 

targets requires decision 

making that balances the 

trade-offs between sustainable 

value created and costs 

incurred over time 

A&M Perspective

“

▪ Can be used to develop tailored transition 

plans and end to end solutions for corporate 

clients

▪ Client Transition Framework using industry 

net zero pathways and best practices to 

facilitate benchmarking, engagement and 

communication

▪ Prioritises solutions by bringing together 

financial and operational business cases

▪ Can be used to monitor transition plans, 

track progress and offer solutions over time

https://youtu.be/yTRaZS50678Check Video Link ET2 Value has been tested for

▪ CAC40 Companies

▪ Global auto supplier industry

▪ Global Oil and Gas 

▪ Global Steel

▪ Commercial Real Estate

▪ IBEX 35

CO2 

Emissions

Mt CO2 / yr

CO2    

Intensity 

T CO2 / yr per 

€ of Income

The World 48.928 577

Europe 3.333 198

France 454 189

Energy & 

Manufacturing
131 488

36 1433

• Upstream 18 1407

• Refining 20 3373

• Marketing 1 321

• Gas & Renewable 3 402

GHG Emissions
Mt CO2e per year

Intensity
CO2e / EBITDA

1 LVMH

2 L’Oreal

3 TotalEnergies

4 Hermes

5 Sanofi

6 Airbus

7 Schneider Electric

8 Kering

9 EssilorLuxottica

10 Air Liquide

11 Vinci

12 Dassault Systèmes

13 Stellantis

14 Pernod Ricard

15 Safran

16 Danone

17 STMicroelectronics

18 Engie

0,3 

0,1 

42,0 

0,0 

0,8 

1,0 

0,3 

0,0 

0,7 

32,5 

2,3 

0,2 

3,8 

0,3 

0,6 

1,3 

1,1 

40,9 

16 

7 

1.433 

10 

64 

124 

50 

5 

202 

5.921 

329 

96 

269 

98 

284 

285 

305 

4.133 

19 Capgemini

20 Orange

21 ArcelorMittal

22 Michelin

23 Legrand

24 Saint-Gobain

25 Veolia

26 Teleperformance

27 Eurofins Scientific

28 Thales

29 Publicis

30 Carrefour

31 Bouygues

32 Vivendi

33 Worldline

34 Alstom

35 Renault

36 Unibail-Rodamco-Westfield

TOTAL FRANCE 454.5 Mt CO2e 189 T CO2e per EBITDA

0,1 

1,3 

175,6 

2,5 

0,1 

10,4 

19,2 

0,2 

0,0 

0,2 

0,0 

1,8 

15,9 

0,0 

0,0 

0,1 

1,0 

0,1 

42 

109 

9.050 

558 

95 

1.851 

6.328 

130 

23 

108 

20 

510 

4.342 

21 

6 

136 

239 

74 

Company
GHG Emissions
Thousand Tons CO2e

per year S1-S2

Intensity
Tons CO2e S1-S2 / €Millions 

EBITDA Benchmark

MIX AUTOPARTS – NO POWERTRAIN

1 Sumitomo Electric

2 Continental

3 Adient

4 Lear

5 Hyundai Mobis

6 Aptiv

Sector 3,859 369

1.298

990

432

428

387

323

577

236

655

369

183

193

Company
GHG Emissions
Thousand Tons CO2e

per year S1-S2

Intensity
Tons CO2e S1-S2 / €Millions 

EBITDA Benchmark

TIRES

1 Bridgestone-Firestone

2 Michelin

3 Goodyear

Sector 7,876 875

3.162

2.470

2.244

655

559

1.412

Mix Autoparts – No Powertrain

Tires
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https://youtu.be/yTRaZS50678


ESG Marketplace Renewable 

Energy Projects

Brown Assets/

Business to 

transition

Transition 

Solutions 

Green Bonds / 

Loans

ESG Funds Carbon Credits

Corporates

Renewable 

Energy    

Platform

Transition Marketplace

Carbon     

Markets
Banks

Impact        

Private Equity 

Fund
Investors

Start-ups
ESG Start-up Accelerator

A&M is also working on ESG Marketplaces to brings corporates, investors, start-ups  and 

banks together to promote, enable, finance and accelerate transition to net zero. 

Hamburg Commercial Bank

Management Presentation

May 9th, 2022

Conf ident ia l
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UK vs. ECB Climate Stress Test

Appendix 1



Orderly scenario losses are lower than disorderly and hot house scenarios in both tests. 
Loss amounts are not comparable due to different scope, timing horizon and methodology. 

ECB Climate Stress Test 2022 Results 21

UK CBES 2021 ECB CST 2022

▪ Projected loan losses under the orderly scenario are lower than those both 

under a disorderly transition scenario and under a scenario with no 

transition policies 

▪ Banks reported €70bn of aggregate losses under the 3 short-term exercises

▪ €53bn losses reported under the short-term disorderly transition scenario 

▪ €17bn losses reported under the short-term physical risk scenarios 

(drought & heat risk and flood risk) 

▪ Projected bank credit losses were greatest in the Late Action scenario, with 

loss rates more than doubling as a result of climate risks. That is equivalent 

to an extra c.£110 billion of losses over 30 years, of which around 40% is 

realised during the first five years of transition. These losses compare to 3-

year credit impairments of £90bn in the 2021 Solvency Stress Test.

 

2022 climate risk stress test – Banks’ exposure to climate risks 

 
33 

Chart 10 

Projected loan losses under the orderly scenario are lower than those both under a 

disorderly transition scenario and under a scenario with no transition policies (Hot 

house world) 

Projected loan losses per decade in the long-term scenarios 

(% of performing exposures in each decade) 

 

Sources: Bank submissions and ECB calculations. 

An orderly transition would lead to lower loan losses by 2050 relative to the disorderly 

and Hot house world scenarios, particularly for sectors with high carbon intensity, such 

as mining and minerals. A disorderly scenario with delayed but abrupt phasing-in of 

climate-related transition policies tends to produce the highest cumulated losses for 

the most polluting sectors, since these sectors are most affected by negative gross 

value added developments owing to (i) a decrease in demand and changes in the 

energy mix (macroeconomic channel) and (ii) the negative cost impact on the 

corporate counterparties themselves, leading to a deterioration in their credit quality 

(microeconomic channel). 

The picture is similar when it comes to banks incorporating portfolio allocation 

strategies into their long-term projections. Certain banks already have a sustainability 

strategy in place that takes into consideration future emissions paths in line with 

different scenario narratives. However, most banks do not report significantly different 

balance sheet projections across the three long-term transition scenarios. Overall, 

banks most actively reduced their exposure to the most polluting sectors in the Hot 

house world scenario, partly because the forecast for GDP growth in this scenario is 

lower than in both other long-term scenarios. 

Focusing on loan losses on exposures to the seven most GHG-emitting sectors, Chart 

11 illustrates the mitigating effects of allowing for dynamic balance sheet projections in 

the long-term transition scenarios. In both the disorderly and the Hot house world 

scenarios, banks project a non-negligible reduction of exposures to those 

carbon-intensive sectors, which – all else being equal – lessens the cumulated loan 

loss impact under these two scenarios compared with the orderly scenario. The 

assumed exposure reduction is particularly pronounced under the Hot house world 

scenario (e.g. a 50% decline compared with the orderly scenario for the electricity and 

0.150%
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0.160%

0.165%
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0.180%

0.185%

0.190%

0.195%

Orderly Disorderly Hot house world
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APPENDIX: UK vs. ECB CLIMATE STRESS TEST



Comparison of climate loss rates across asset classes are inconclusive due different time 
horizons used. Corporate exposures seem the most sensitive to climate shocks.   
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UK CBES 2021 ECB CST 2022

▪ The highest impact is observed for corporate exposures not secured by real 

estate and those secured by real estate but not within the scope of the EPC  

in the disorderly scenario

▪ Corporate losses increase substantially as a result of the impact of higher 

carbon prices. By contrast, mortgage losses are relatively muted in the early 

action scenario but increase substantially in the late action scenario as a 

result of rising unemployment together and falling house prices. 

 

2022 climate risk stress test – Banks’ exposure to climate risks 

 
39 

Chart 16 

Impairment losses are highest for corporate exposures not secured by real estate in 

the short-term disorderly scenario 

Cumulative loan losses in the short-term disorderly vs baseline scenario by 2024 

(basis points of the REA of exposures in scope) 

 

Sources: Bank submissions and ECB calculations. 

Note: REA stands for risk exposure amount. 

As regards market risk, banks report a very small drop in the net fair value of their 

trading portfolios from a one-year materialisation of an instantaneous transition risk 

shock (Chart 17). 

However, in this exercise there is no widespread market-specific stress scenario 

comparable to those usually included in the EU-wide solvency stress tests (i.e. no 

volatility shocks such as an increase in the Chicago Board Options Exchange’s 

Volatility Index, VIX). In other words, the market risk-related shocks considered in the 

2022 CST are both less comprehensive and less severe than in the adverse scenarios 

of the regular EU-wide EBA stress tests, which focus on the solvency of institutions. In 

addition, the market risk methodology adopted was admittedly simplified, in keeping 

with the concept of a learning exercise. More work is needed in the future to account 

fully for climate-related market risk, both in banks’ internal stress-testing frameworks 

and in future supervisory exercises. 

It is also notable that banks’ hedging strategies are compensating for the losses in 

equity positions, even leading to an increase in the net fair value of the trading 

portfolio. As regards corporate bonds, the overall change is negative, showing less 

effective hedging positions. However, even without considering the effect of hedges, 

the market risk impact reported by banks is fairly benign. 

As regards sectoral decomposition, in general terms, there is no clear pattern in the 

sensitivity of the different sectors, and the aggregated impact on the most polluting 

sectors is broadly similar to that on the less polluting ones. 

Overall, while acknowledging the relatively benign market risk shocks assumed in this 

exercise and the potential mitigating role of hedges, the mild market risk impact 

projected by banks combined with the apparent insensitivity to sectoral shocks seems 
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Both climate stress test provide insightful benchmarks of climate risk associated to high 
emitting sectors. 

ECB Climate Stress Test 2022 Results 23

UK CBES 2021 ECB CST 2022

▪ The increase is mainly driven by the most carbon-emitting sectors, such as 

refined petroleum products, mining, minerals and land transportation, which 

experience cumulated loan losses of more than 200 basis points, reflecting 

the steep increase in carbon prices required to reach a net zero economy 

within a short time horizon 

▪ Unsurprisingly, some of the most carbon-intensive industrial sectors, and 

those most exposed to physical risks, account for a disproportionate share 

of projected corporate credit losses. 
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Chart 14 

Losses from 22 GHG-intensive sectors increase significantly in a short-term disorderly 

transition scenario 

Cumulative loan losses in the short-term disorderly vs baseline scenario by 2024 

(basis points of the REA of exposures in scope) 

 

Sources: Bank submissions and ECB calculations. 

Note: REA stands for risk exposure amount. 

While the overall exposure allocation to various EPC categories does not show 

significant concentration in any of them, as expected the increase in loan losses is 

most pronounced for the lower-rated and unknown categories (Chart 15). 

Chart 15 

Impairment losses for each EPC rating class higher in the short-term disorderly 

scenario than in the baseline 

Cumulative loan losses in the short-term disorderly vs baseline scenario by 2024 

(basis points of the REA of exposures in scope) 

 

Source: Bank submissions and ECB calculations. 

Note: REA stands for risk exposure amount. 

Results at asset class level show that the increase in loan losses is driven by sectoral 

dynamics. The highest impact is observed for corporate exposures not secured by real 

estate and those secured by real estate but not within the scope of the EPC. At the 

same time, the energy efficiency of the underlying collateral (secured by real estate – 

EPC) appears to play a somewhat less pronounced role (Chart 16). 
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They also provide insightful exposure reduction benchmarks by sector indicating the speed 
at which banks are transitioning to net zero for their financed emissions. 

ECB Climate Stress Test 2022 Results 24

UK CBES 2021 ECB CST 2022

▪ The assumed exposure reduction is particularly pronounced under the Hot 

house world scenario (e.g. a 50% decline compared with the orderly 

scenario for the electricity and energy sector), which for the seven most 

GHG-emitting sectors results in lower cumulated loan losses than under the 

disorderly scenario.

▪ In response to the scenarios, banks planned to reduce lending to some of 

the most carbon-intensive corporate sectors, in line with existing 

commitments to reach net- zero financed emissions by 2050. 
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energy sector), which for the seven most GHG-emitting sectors results in lower 

cumulated loan losses than under the disorderly scenario (and in some cases also the 

orderly scenario). 

Chart 11 

Banks project decreasing exposures to most carbon-emitting sectors, which mitigates 

to some extent the cumulated loan losses under the disorderly and hothouse world 

scenarios 

Cumulative loan losses in the period 2030-2050 (LHS) and exposure changes (RHS) in the 

long-term scenarios to 2050 

(% of performing exposures) 

 

Sources: Bank submissions and ECB calculations. 

Overall, however, banks show little differentiation between the disorderly and Hot 

house world scenarios in their loan loss projections. In addition, the losses coming 

from these particular scenarios (e.g. due to chronical physical risk), which are a 

function of the challenges banks face when adjusting their models and forecasts to 

such a long-term horizon, appear to be underestimated to some extent. More 

specifically, banks mentioned the following challenges: i) how to model loss 

projections over a 30-year time horizon and how to connect scenario assumptions to 

credit risk parameters (i.e. probability of default, PD and loss given default, LGD); ii) 

how to characterise extreme weather events (incorporation of physical risks); and iii) 

how to anticipate changes in customers’ behaviour, which is one of the main triggers 

of transition risk. 

Focusing on the behaviour of some of the underlying credit risk parameters in the 

long-term transition scenarios can help shed light on banks’ credit risk modelling 

capacity when it comes to climate risk. Chart 12 plots the differences between 

projected risk parameters at sectoral level in two different scenarios against the 

sectoral gross value added (GVA) growth assumed under these different scenarios. In 

the upper panel of Chart 12, it is observed that banks’ projected PDs appear relatively 

insensitive to the differences in scenarios (orderly and disorderly). Except in the case 

of mining, no major differences between sectoral PD projections are observed, despite 

differences in assumed GVA growth between the sectors. The lower panel focuses on 

projected LGD parameters, distinguishing between the orderly and Hot house world 

scenarios. The Hot house world scenario depicts an increase in chronical physical 
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Both climate stress test provide insightful benchmarks of climate risk associated to 
mortgage EPC labels. 

ECB Climate Stress Test 2022 Results 25

UK CBES 2021 ECB CST 2022

▪ While the overall exposure allocation to various EPC categories does not 

show significant concentration in any of them, as expected the increase in 

loan losses is most pronounced for the lower-rated and unknown categories 

▪ Projected total corporate loss rates from individual banks spanned a wide 

range, with the highest estimates typically being around twice as large as 

the lowest across scenarios. 
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Chart 14 

Losses from 22 GHG-intensive sectors increase significantly in a short-term disorderly 

transition scenario 

Cumulative loan losses in the short-term disorderly vs baseline scenario by 2024 

(basis points of the REA of exposures in scope) 

 

Sources: Bank submissions and ECB calculations. 

Note: REA stands for risk exposure amount. 

While the overall exposure allocation to various EPC categories does not show 

significant concentration in any of them, as expected the increase in loan losses is 

most pronounced for the lower-rated and unknown categories (Chart 15). 

Chart 15 

Impairment losses for each EPC rating class higher in the short-term disorderly 

scenario than in the baseline 

Cumulative loan losses in the short-term disorderly vs baseline scenario by 2024 

(basis points of the REA of exposures in scope) 

 

Source: Bank submissions and ECB calculations. 

Note: REA stands for risk exposure amount. 

Results at asset class level show that the increase in loan losses is driven by sectoral 

dynamics. The highest impact is observed for corporate exposures not secured by real 

estate and those secured by real estate but not within the scope of the EPC. At the 

same time, the energy efficiency of the underlying collateral (secured by real estate – 

EPC) appears to play a somewhat less pronounced role (Chart 16). 
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UK CBES 2021 ECB CST 2022

Dispersion of stress test outcomes are sign of large model/data proxy estimation risks and 
lack of industry standards as seen by wide range of impairment rates and emission data. 

ECB Climate Stress Test 2022 Results 26
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For all Scope emissions, banks depend to a great extent on estimates using proxies, as many firms 

do not disclose this information at present (Chart A). In this respect, future regulatory requirements, 

including EU disclosure rules currently under discussion, could increase the availability of actual 

client data to replace proxies. 

Chart A 

Relative use of actual counterparty data vs proxies for reporting of Scope 1, 2 and 3 emission data 

(percentage share) 

Sources: Bank submissions and ECB calculations. 

For Scope 3 in particular, there is a high degree of complexity underlying the compilation of data on 

associated emissions (encompassing 15 different elements, with both upstream and downstream 

data needed). In this regard, estimating Scope 3 emissions using various proxy techniques leads to a 

high dispersion of the data reported (see Chart B). This dispersion is also observed when comparing 

the Scope emissions data from various data providers for the same corporate counterparties. 

Chart B 

Dispersion of reported Scope 3 GHG intensity per counterparty 

(1000t C02/EUR million) 

Sources: Bank submissions and ECB calculations. 

Regarding EPCs, banks were unable to allocate 17% of their reported collateral to an EPC bucket 

(see Chart C). To report exposures with an EPC rating, 65% of the banks had to use proxies, which in 

some cases are not adequately described or not sufficiently robust given the nature and number of 
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▪ Estimating Scope 3 emissions using various proxy techniques leads to a 

high dispersion of the data reported (see Chart B). This dispersion is also 

observed when comparing the Scope emissions data from various data 

providers for the same corporate counterparties. 

▪ Projected total corporate loss rates from individual banks spanned a wide 

range, with the highest estimates typically being around twice as large as 

the lowest across scenarios. 
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UK CBES 2021 ECB CST 2022

Both exercises introduce physical risk maps showing the heterogeneity flood risk and other 
physical risks within countries and across Europe. 
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2022 climate risk stress test – Methodology, scenarios and quality assurance 

 
18 

such, a flood risk map at the NUTS3 level is constructed as shown in Chart G. The map splits regions 

into four buckets according to their level of flood risk: minor, low, medium or high. It clearly shows the 

heterogeneity of the flood risk within countries and across the European Union. 

Chart G 

Flood risk map 

Sources: The flood risk map was constructed using insights from the European Commission Joint Research Centre’s work on flood risk, complemented by 

granular geospatial flood risk data from the Four Twenty Seven dataset. 

Table A shows the corresponding commercial and residential real estate price shocks across the 

geospatial flood risk areas. 

Table A 

Commercial and residential real estate price shocks (%) 

Source: ECB calculations. 

2.2 Quality assurance process 

In the quality assurance phase (from March 2022 to the end of June 2022), the ECB 

analysed the information submitted by banks to ensure that the submissions (i) were 

of a satisfactory quality, (ii) complied with the methodological requirements and (iii) 

provided comprehensive and reliable results for the prescribed assumptions and 

scenarios. 

This analysis included checks to ensure adherence to the instructions and compared 

individual bank submissions with peer benchmark data and challenger views as 

appropriate. Centralised calculations were performed for the banks subject to the 

proportionality requirements. 

 

Area indicator Commercial real estate price shock Residential real estate price shock 

Minor -3% -4% 

Low -8% -10% 

Medium -16% -19% 

High -43% -45% 

RANGE OF BEST PRACTICES 
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MODULE 1: Main gaps under Governance and Risk Appetite, Data & Methodology

ECB Climate Stress Test 2022 Results 29

▪ Most material gaps are found under Governance and 

Risk Appetite, Data & Methodology.

▪ 59% of banks have not integrated climate risk into 

their ST framework. From those banks with a ST 

framework in place:

• Governance remains an issue, with lack of 

independence between development and 

validation

• Around 40% do not consider climate stress test 

outcomes when implementing their business 

strategy

• 60% do not currently disclose or intend to disclose 

climate ST results under Pillar III

• 40% do not currently involve the internal audit 

function in reviewing the framework.

▪ A large share of banks do not use climate risk ST 

outcomes to inform their business strategies.

▪ Only 22% of the banks apply or are considering 

applying a dynamic balance sheet approach for both 

transition and physical risk.

▪ Only 24% include liability and reputational risks in 

the climate-testing framework.
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MODULE 2: Overall, banks have made widespread use of proxy data for Scope 1, 2 and 3 
emissions and EPCs, with major dispersion per counterparty and per sector

ECB Climate Stress Test 2022 Results 30

▪ Overall, banks have heavily use proxies to complete key data points 

for Scope 1, 2 and 3 emissions and EPCs. Proxies accounted for more 

than 80% of Scope 3 data and 65% of the EPC rating information. 

▪ Material dispersion of reported GHG intensity, even for the same 

counterparty. Left graph shows dispersion of reported Scope 3GHG 

intensity per counterparty. 

▪ On EPC, 17% of collateral was not allocated to any EPC label, and 65% 

of banks used proxies to calculate EPC rating, approach not enough 

robust in most cases given the nature and number of assumptions made.

▪ The 22 industries selected represent around 54% of the EU economy in 

terms of gross value added. It represents more than 60% of the sample 

banks’ interest income.

▪ The largest share of income correspond to low-intensive sectors such 

as construction, wholesale, retail trade and real estate activities.

▪ Top GHG-emitting sectors are mining and quarrying, manufacture of 

coke and refined petroleum products, manufacture of non-metallic 

products, electricity, gas and steam.

ECB CRST Results in Detail 



MODULE 2: Data shows material differences in GHG intensity by sector and across banks’ 
business models

ECB Climate Stress Test 2022 Results 31

▪ Top GHG-emitting sectors are mining and quarrying, manufacture of 

coke and refined petroleum products, manufacture of non-metallic 

products, electricity, gas and steam. 

▪ Collecting Scope 3 data is essential as it is the dominant scope by carbon 

intensity (see S3 GHG intensity).

▪ By emission intensity (measured as weighted average of the GHG emission 

intensity based on Scope 1, 2 and 3 emissions), results show material 

differences across business models: G-SIBs and universal banks hold the 

largest share of exposures to the seven most carbon-intensive sectors.

ECB CRST Results in Detail 



MODULE 3: Modest projected loan losses in short and long terms due to benign macro 
scenarios, projected exposures reduction and limitations in data/modeling capabilities

ECB Climate Stress Test 2022 Results 32

▪ Orderly scenario will lead to much lower losses compared to a disorderly or hot 

house scenario. 

▪ Disorderly scenario projects much lower losses vs. capital ST’21 due to 

several reasons: different scope, benign macro indirect scenario, data/modeling 

limitations from banks and no supervisory overlays.

▪ Weaknesses in bank’s data and modeling capabilities affect accuracy

▪ Most banks do not report significantly different balance sheet projections

across the three long-term transition scenarios. And those who project a dynamic 

balance sheets materially reduces their exposure in brown sectors (see above 

graph by sector) without a clear strategy in place.
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MODULE 3: Certain sectors accumulate most of the losses in the short-term. In the long-
term, only high-level mitigations objectives and little sensitivity across scenarios.

ECB Climate Stress Test 2022 Results 33

▪ Under the short-term disorderly transition scenario, banks show an increase in 

cumulated impairments of 73 basis points vs. baseline. 

▪ Main impacted sectors are refined petroleum products, mining, minerals and 

land transportation, which experience cumulated loan losses of more than 200 

basis points, largely affected by the carbon price short-term shock.

▪ Most most banks (67%) provided quantitative information on green bond 

acquisition, but only 15% provided such information at sector level.

▪ 59% of banks described significant actions as part of their corporate balance 

sheet, but most of them (61%) do not cover concrete targets.

▪ Regarding key indicators, only one-third of banks provided information at global 

level, while just a 5% provided information at sector level.

▪ While many banks indicated a reduction of exposures to the most GHG-emitting 

sectors in the long term, banks showed little sensitivity across scenarios.

ECB CRST Results in Detail 



MODULE 3: Banks with material footprint in mining, construction or agricultural activities, 
are highly impacted by physical risks’ shocks

ECB Climate Stress Test 2022 Results 34

▪ Banks with material footprint in mining, construction or agricultural 

activities, are highly impacted by physical risks’ shocks.

▪ This shock is especially relevant in regions more vulnerable to high 

temperatures. 

▪ Most banks did not incorporate insurance coverage or public natural 

disaster relief schemes into their projections, which may lead to an 

overestimation of the total losses.

▪ Most banks report low allocation of exposures to high flood-risks 

areas (exposures to high or medium only accounted for 31%).

▪ Those high or medium risk exposures represented 31% of the 

exposure but 50% of total losses. 

▪ Like in drought and heat shock, less than 25% included insurance 

coverage or public natural disaster relief schemes into their 

projections.

ECB CRST Results in Detail 
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