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Executive Summary
During the last few years climate-related risks and their impacts on financial
institutions have increasingly become one of the main topics of discussion in the
financial environment.
This paper aims, first of all, to provide the definitions of ESG factors and risks,
together with an overview of the supervisory expectations about their inclusion
into financial institutions’ business strategy, internal governance and risk
management framework. Secondly, it describes the status quo of the stress test
framework, focusing on the main challenges to be faced by financial institutions
when adapting their existing engines to the peculiarities of ESG risks, with a
deep-dive on the climate change specific stress-test which will be conducted by
ECB in 2022.
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eliberations under the latest session of the COP 26, CMP 16 and CMA 31 came to an
end on 13th November in Glasgow, leading to the adoption of a package that is a global
compromise reflecting a delicate balance between the interests and aspirations of the nearly
200 Parties to the core instruments on the international regime that governs global efforts against
climate change.
Adaptation, mitigation and finance were all strengthened in a complex balance supported by all
Parties. After six years of negotiations, the pending items that prevented the full implementation of
the Paris Agreement on carbon markets and transparency were approved. This will give certainty
and predictability to both market and non-market approaches in support of mitigation as well as
adaptation.

D

The decisions2 taken in Glasgow represent a key step towards the goal of sustainability, bringing
even more attention to the topic in object for financial institutions too. For this reason, the authors
aim to provide readers with a summary of the most important developments and expectations by
Regulators and Supervisors3 , with a focus on EBA and ECB guidelines on ESG risks and a deep
dive on the stress-test frameworks, covering both the impacts on the classical exercise and the new
climate-risk related one to be conducted in 2022.
The paper is organized as follows:
• Section 1: overview of the most important reports by the EBA and the ECB, together with a
useful list of definitions applied to the ESG risks framework and a comparison between the
documents.
• Section 2: description of the status quo of the stress-test framework, with a focus on the
main challenges to be faced by financial institutions when adapting the existing engines to the
peculiarities of ESG risks.
• Section 3: deep dive on the climate change specific stress-test to be conducted by will of the
ECB in 2022.

1 The twenty sixth session of the Conference of the Parties (COP 26), the sixteenth session of the Conference of the Parties
serving as the meeting of the Parties to the Kyoto Protocol (CMP 16) and the third session of the Conference of the Parties
serving as the meeting of the Parties to the Paris Agreement (CMA 3).
2 Click here for a summary of COP 26 decisions.
3 See also [8] for a summary of expectations from 2020 and an independent quantification study.
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1.

Guidelines by EBA and ECB

The section presents a summary of the most important reports by the EBA and the ECB, respectively
[13] and [16], with a comparison of their expectations: there is no significant difference among the
two.
1.1

EBA Report on Management and Supervision of ESG Risks for Credit Institutions and
Investment Firms

The report on management and supervision of ESG risks issued in June 2021 (Summary available at
[4]) outlines the EBA’s views and recommendations on the management and supervision of ESG
risks. In particular the report provides:
• A uniform definition of ESG factors and ESG risks, including definitions of physical risks and
transition risks as the main transmission channels for environmental risks.
• A non-exhaustive list of quantitative and qualitative definitions, indicators and metrics for
ESG factors, together with a description of tools and methodologies that can support the
identification, evaluation and assessment of ESG risks.
• Policy recommendations regarding how institutions can embed ESG risks in their internal
governance and risk management frameworks in risk-based and proportionate manner.
• An effective way to proportionately reflect ESG risks in the supervisory review for credit
institutions.
1.1.1

Definitions of ESG Factors and Risks

The EBA defines ESG factors as environmental, social or governance matters that may have a positive
or negative impact on the financial performance or solvency of an entity, sovereign or individual.
ESG factors can lead to negative financial impacts through a variety of risk drivers. The causal
chains that explain how these risk drivers impact institutions through their counterparties and
invested assets are called transmission channels. ESG risks are the risks of any negative financial
impact on the institution stemming from the current or prospective impacts of ESG factors on its
counterparties or invested assets.
The EBA provides a list of environmental, social and governance drivers which is based on a market
survey conducted in May-June 2019 and various international frameworks and standards.
An overview of the ESG risk drivers and how they are translated into financial risks through
transmission channels is depicted in the figure 1.

FIGURE 1: Risk drivers and their transmission channels, as presented by BIS in [3]
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1.1.2

Indicators, Metrics and Methods

According to EBA, the assessment and management of ESG risks should encompass three different
phases:
• Identification: classification of exposures according to ESG characteristics in order to support
the identification of ESG risks based on specific qualitative and quantitative indicators.
• Evaluation: estimation of ESG risks based on methodological tools (Portfolio alignment
method, Risk framework method, Exposure method). A dynamic approach is needed in order
to obtain a deeper understanding of the financial vulnerability of the institution to ESG risks.
• Action: incorporation of ESG risks in business strategy, internal governance and risk management.
With regard to the identification of ESG risks, EBA provides a series of quantitative and qualitative
indicators that shall be used such as taxonomies, standards/principles, benchmark.
EBA suggests three different methods for the evaluation of ESG risks:
• Portfolio Alignment Method: this approach aims at assessing how much portfolios are aligned
with globally agreed climate targets. Being an assessment of the portfolio as a whole, it does
not take into account the levels of alignment and hence climate risk of the specific exposures.
• Risk Framework Method: the aim of this approach is to assess how sustainability related
issues affect the risk profile of a bank’s portfolio and its risk indicators. This method can be
performed through climate stress test or climate sensitivity analysis.
• Exposure Method: this approach directly evaluates the performance of an exposure in terms of
its ESG attributes and it can then be used to complement the standard assessment of financial
risk categories based on information at company level and sector level characteristics. It
covers all three aspects of ESGs, whilst many of the other approaches and tools tend to focus
predominantly on climate risk, and it relies mainly on backward-looking metrics.
The three methods presented are different in regard to the questions they intend to answer, the
conclusions that can be drawn from them and the messages they convey to their users, but they
are also different in regard to their applicability and practicability. Different approaches can also
respond to risk management needs across different time horizons. Therefore, EBA does not suggest
a preferred methodology, but rather the different approaches can be used alongside each other in
order to perform a comprehensive assessment.
1.1.3

The Management of ESG Risks by Institutions

Managing ESG risks requires a specific, long-term, forward-looking and comprehensive approach,
which is at the same time flexible enough to account for ongoing developments in terms of the
integration of ESG risks into the institutions’ business strategies and processes, internal governance
and risk management processes.
Institutions need to take ESG risks into account when assessing, designing or modifying their
business strategy and processes. In particular ESG factors should be considered when monitoring
business environment and evaluating its resilience (it is essential to extend the planning horizons to
at least 10 years), setting ESG risk related strategic objectives and/or limits, engaging with customers
and other relevant stakeholders and considering the development of sustainable products.
In order to successfully implement ESG considerations and managing ESG risks, it is fundamental
the setup of institutions’ internal governance. With this regard, the management body plays a key
role in identifying and assessing the impact, risks and opportunities of changes to the economic,
environmental and social environment and should be involved in establishing a risk culture and
setting the risk appetite.
Moreover, it is important to translate the ESG related aspects of the business strategy into adequate
internal processes and procedures in line with the institution’s risk appetite and risk management
policies, credit risk and procedures.
Finally, institutions should ensure, through an adequate remuneration system, that the policy is
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consistent and promotes sound and effective risk management and does not encourage risk-taking
that exceeds the level of tolerated risk.
ESG risks shall be embedded in the institutions’ risk management framework. An active ESG risk
management is indeed fundamental to ensure that institutions identify such risks in a timely manner
and are able to respond to them. The overall risk management framework should include:
• Risk strategy, risk appetite, and the overall risk policy: with this regard it is important to
ensure that these sufficiently reflect ESG factors as part of the overall framework. Institutions
should also include in their ICAAP and ILAAP frameworks the risk appetite levels, thresholds
and limits set for the identified material risks, as well as the time horizons, and the process
applied to keeping such threshold and limits up to date.
• Data and methodology: data on ESG risks are needed for institutions to meet their Pillar
3 disclosure requirements to improve transparency, while in building a methodology, it is
essential to evaluate which of the existing methods can incorporate sufficiently the ESG factors.
• Risk measurement, monitoring and mitigation: institutions need to employ measurement
methodologies that are able to capture the most relevant ESG factors. Moreover, they should
monitor ESG risks on a continuous basis through an appropriate reporting framework supported by adequate IT tools. Finally, institutions should take appropriate measures in order to
mitigate ESG risks.
• Stress testing for climate risk: in order to perform an adequate stress test, institutions
should be able to identify exposures affected by climate-related risks and choose an adequate
methodology, as highlighted above. EBA recognize that this activity could be very challenging
mainly due to data quality issues and the long time horizon to be considered, therefore, given
their complexities and assumptions, climate stress tests need to be assessed and interpreted
with caution.
1.1.4

ESG Factors and ESG Risks in Supervision

ESG risk shall be embedded in the supervisory review and evaluation process (SREP), which shall
include a comprehensive review of all the key areas that support the institutions’ sound and effective
management of ESG risks. In particular the supervisory review should consider the main six SREP
elements: business model analysis, internal governance and institution wide controls, risks to capital,
risks to liquidity and funding, SREP capital assessment and SREP liquidity assessment.
With regard to business model analysis, the EBA sees a need to introduce a new aspect of analysis
into the supervisory assessment, evaluating whether institutions sufficiently test the long-term
resilience of their business models against ESG risks, exceeding commonly used timeframes of 3-5
years and covering a time horizon of at least ten years, in order to be aligned to the time horizon of
the relevant public policies or broader transition trends.
However, EBA acknowledges the inherent uncertainties with respect to the quantification of ESG
risks, and specifically social and governance risks, that are deemed to be less advanced. In
this respect, competent authorities should further develop their stress testing methodologies and
practices in order to better understand institutions’ vulnerabilities related to ESG risks in particular
to evaluate the potential impacts driven by transition risk and physical risk. Along with further
methodological developments, competent authorities should be able, in the medium-long term, to
assess whether the levels of internal capital adequately cover the ESG risks to which the institutions
are exposed.
1.2

ECB Guide on Climate-related and Environmental Risks

Being of the view that institutions should take a strategic, forward-looking and comprehensive
approach to considering climate-related and environmental risks, ECB in November 2020 published
its final set of non-binding guidelines ([5]) on how the institutions are expected to consider those
risks, as drivers of already existing categories. The expectations should be read in conjunction with
other ECB guides (mostly the guide to the ICAAP), relates to specific provision of CRR and CRD
and were designed as a basis for supervisory dialogue via JST and was applicable as of its date of
www.iasonltd.com
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publication. Significant Institutions are expected to use the guide, considering the materiality of
their exposure to climate-related and environmental risks, while Less Significant Institutions are
encouraged to consider it in a manner that is proportionate to the nature, scale and complexity of
their activities.
The guidelines cover four specific areas:
• Business models and strategy;
• Governance and risk appetite;
• Risk management;
• Disclosure.
In a nutshell, institutions need to provide appropriate “tone from the top” and risk culture, update
risk appetite frameworks and policies, establish a uniform risk taxonomy and risk categories, review
remuneration policies and incentive structures, ensure staff are appropriately trained and provide
accurate, balanced and decision-useful disclosures.
Before going through each of the areas described by the ECB, it is worth noting that one of
the biggest challenges in developing the climate change risk management framework relates to
data: available, reliable and standardized new data are a pre-requisite for the development of
quantification methodologies. Data strategy is particularly important given the unique nature of the
details required and the fact that there will almost definitely be significant gaps to fulfill regulatory
and disclosure requirements.
1.2.1

Business Models and Strategy

Climate-related and environmental risks affect the business environment in which banks operate
and affect macroeconomic variables, competitive landscape, policies and regulations, technology,
social/demographic developments and geopolitical trends. When scanning their business environment, institutions are expected to identify risks arising from climate change and environmental
degradation at the level of key sectors, geographic areas and related to products and services they
are active in or are considering becoming active in: the ultimate goal is to ensure the resilience of
the business model over time.
Because of the possible direct repercussions, in the short, medium and long term, on the effectiveness of their existing and future strategies, institutions are expected to determine which
environmental factors impacts their business, for example by using (stress) scenario analyses, with
both short/medium (3-5 years) and long (>5 years) terms. The business strategy and its implementation is expected to reflect climate-related and environmental risks, by setting and monitoring key
performance indicators (KPIs) that are cascaded down to individual business lines and portfolios:
it is necessary that institutions possess the capabilities to integrate material climate-related and
environmental risks into the relevant layers of their organization.
1.2.2

Governance and Risk Appetite

The section covers four main aspects:
• Management body;
• Organizational structure and 3LoD model;
• Risk Appetite Framework (RAF);
• Internal reporting.
The management body is expected to consider climate-related and environmental risks when
developing the institution’s overall business strategy, business objectives and risk management
framework and to exercise effective oversight (e.g., of KPIs); in this context, the management
body should explicitly allocating roles and responsibilities within the organizational structure in
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accordance with the “three lines of defense” model and the process should be duly documented in
the internal policies.
Institutions are expected to develop a well-defined description of climate-related and environmental
risks in their risk inventory that feeds into their risk appetite statement (RAS); moreover, they should
develop appropriate Key Risk Indicators (KRIs) and set limits for the monitoring of those risks,
also ensuring that remuneration policies and practices stimulate behaviors consistent with their
climate-related and environmental (risk) approach.
A holistic approach to data governance is required: institutions should define, document and
integrate climate-related and environmental risks into the data reporting framework, possibly by
adapting the IT systems to systematically collect and aggregate the necessary data in order to assess
their exposures to these risks.
1.2.3

Risk Management

Institutions are expected to incorporate climate-related and environmental risks, as drivers of
existing risk categories (credit, market, operational and liquidity risks), into their risk management
framework, with a view to managing, monitoring and mitigating these over a sufficiently long-term
horizon, and to review their arrangements on a regular basis. Institutions are expected to identify
and quantify these risks within their overall process of ensuring capital adequacy (e.g., the ICAAP).
The process should consist in a tailored and in-depth review of banks’ vulnerabilities through stress
testing and scenario analyses. At least the following aspects are expected to be considered:
• How the institution might be affected by physical risk and transition risk;
• How climate-related and environmental risks might evolve under various scenarios, taking
into account that these risks may not be fully reflected in historical data;
• How climate-related and environmental risks might materialize in the short, medium and
long term, depending on the scenarios considered.
1.2.4

Disclosure

For the purposes of their regulatory disclosures, institutions are expected to publish meaningful
information and key metrics on climate-related and environmental risks that they deem to be
material, with due regard to the European Commission’s “Guidelines on non-financial reporting:
Supplement on reporting climate-related information” [17], which covers five key aspects: business
model, policies and due diligence processes, outcomes, risks and risk management and KPIs.
Institutions are expected to disclose:
• The financed Scope 3 Greenhouse Gases (GHG) emissions for the whole group (as amount
or percentage of carbon-related assets, weighted average carbon intensity for each portfolio,
volume of exposure by sector, credit risk exposure and volumes of collateral by geography);
• The KPIs and KRIs used for the purposes of their strategy-setting and risk management, as
well as their current performance against these metrics.
1.3

Comparison of EBA Report and ECB Guidelines

The ECB guide and EBA report have many points of contact, starting from the definitions of
environmental risks. With this regard, while ECB guide is focused on the environmental part of
ESG risks, EBA provides a broader view also including definitions of social and governance risk
factors. Moreover, it provides a series of metrics and methodologies useful for the assessment of
ESG risk, which are not included in the ECB guide.
Both reports include indications on how the ESG risks should be managed by institutions. In
particular they give indications on how ESG risks should be integrated into the institutions’ business
strategies and processes, internal governance and risk management processes. With this regard, both
documents highlight the importance of considering a long term perspective (at least 10 years), given
that environmental risk drivers can have effects on a longer time horizon than the one currently
www.iasonltd.com

11

Research Paper Series
adopted for setting the institution strategy. The ECB report focuses also on disclosure requirements
by institutions, while EBA will provide details on this aspect in future publications.
Finally, EBA report contains a series of indications to be used by the regulator in order to include ESG
considerations in their supervisory review. On this aspect the EBA acknowledges the uncertainties
related to methodologies and data which make it difficult to perform a fully reliable assessment.
Data related issues are also highlighted by ECB, which stresses the need for institutions to integrate
climate-related and environmental risks into the data reporting framework, possibly by adapting
their IT systems.

2.

Stress-tests with ESG Factors

In recent years there has been an increasing interest and a rapid evolution in the stress test and
scenario analysis area for climate and environmental risk with several pilot exercises conducted
primarily by Central banks and Supervisory Authority in order to assess the impacts of climate and
environmental risks at financial system level or at specific financial firm level. In particular, the
following is a non-exhaustive list of the main examples of stress test exercises already performed or
on-going:
• The Netherlands Bank (DNB) - An Energy Transition Risk Stress Test for the Financial
System of the Netherlands [9]: A top-down exercise covering Dutch banks, insurers and
pension funds (about 50% of the total aggregate exposure) and focused only on transition risk.
The exercise is based on 4 different scenarios of transition to a low-carbon economy which are
translated into macroeconomic and sectoral scenarios through NIGEM models and then into
financial impacts. To capture the heterogeneity between industries, a transition vulnerability
factor is determined for each industry in the economy. Since the transmission channel of the
transition risk differs for each transition scenario, different transition vulnerability factors have
been defined according to the scenario considered.
• Banque de France/ACPR - 2020 Climate Pilot Exercise [2]: A pilot bottom-up exercise covering
9 banking groups and 15 insurance groups and including both climate and transition risk over
a period of 30 years (2050). The exercise allows the adjustment of balance sheet after 2025
and considers the interaction between banking and insurance sectors (second-round effects).
The 4 climate scenarios used are developed by NGFS and are translated into sectoral and
macroeconomic scenarios by Banque de France trough IAM and NIGEM models. The financial
impacts are then computed by banks and insurers.
• Bank of England - 2021 Biennial Exploratory Scenario [1]: Financial risks from climate change
(on-going) : a bottom-up exercise covering the largest UK banking groups and insurers and
including both transition and physical risk over a period of 30 years (2050). The 3 climate
scenarios used are developed by NGFS and are translated into sectoral and macroeconomic
scenarios by Bank of England. The financial impacts are then computed by banks and insurers.
Specific scenarios of transition to electric vehicles are used to assess the impacts on car finance
lending.
• EBA - EU-wide Pilot Climate Exercise [12]: a top-down scenario analysis covering a sample
of 29 volunteer banks and including both climate and transition risk over a period of 30
years (2050). The exercise uses 2 adverse climate scenarios developed by NGFS which are
translated into macroeconomic scenarios and into climate-related data at firm level and then
into Probability of Default at firm level trough the ECB top-down tool. The participating banks
produced also a first attempt of Green Asset Ratio computation.
• ECB - Economy-wide Climate Stress Test [15]: a top-down exercise covering about 4 million
firms worldwide and 2400 consolidated banks which considers transition and physical risk as
well as the interactions between the two. The climate scenarios used are developed by NGFS
and the time horizon considered is 30 years. The stress test assesses firstly the impact on
firms of climate-related risks: the transition risk is evaluated according to the carbon footprint
while the physical risk according to the geographical position. As a result, a set of Probability
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of default conditioned to the different scenarios are obtained for each firm. The effects of
climate-related risks on banks are derived using these PDs together with LGD estimates which
account for the impact of climate change through a micro (collateral value) and a macro
channel.
• ECB 2022 SSM Climate Risk Stress Test [14]: ECB has launched a bottom-up stress test
exercise for the European significant banks covering both transition and physical risk. Physical
risk is considered only on the short term (1 year) while the transition risk is considered both
on the short-term (3 years) and on the long term (30 years). For the exercise considering
the transition risk on the long term, 3 climate scenarios developed by NGFS are used. The
translation of the climate scenario into macroeconomic and sectoral scenarios will be provided
directly by the ECB, while the banks are asked to translate those scenarios into financial
impacts. The features of the exercise are described in details in section 3.
Furthermore, in the ECB Guide [16] financial institutions are explicitly required to incorporate the
climate-related and environmental risks in their stress testing framework in order to capture the
potential impacts deriving from both physical and transition risks in short, medium and long term.
The stress test and the scenario analysis represent thus the most immediate risk management tools
the banks are required to develop and implement in order to ensure a full compliance with the ECB
expectations and to capture the exposure to climate and environmental risk of their portfolios.
2.1

Current Landscape, Main Challenges and Possible Evolutions

Also if the stress test and scenario analysis framework for environmental and climate risks is rapidly
evolving, it is possible to highlight some common features in the most recent exercises that represent
the current state of the art in this area:
• Risks covered: the most comprehensive exercises cover both physical and transition risks and,
with regard to physical risk, allow to include both acute and chronical risk.
• Scenario design: the most common solution adopted for the stress test exercises is to rely on
scenarios provided by the Network for Greening the Financial System (NGFS) and to limit the
number of possible scenarios to 3 or 4.
• Translation of scenarios into economic impacts: in the bottom-up exercises, the economic impacts of the different scenarios are usually directly provided by the Central Bank/Supervisory
Authority through macroeconomic variables at country and sector level.
• Time horizon: usually the time horizon considered is quite extended in order to assess also
the long term effects of climate and environmental risk and in particular of the transition risk.
• Households: currently the most common solution is to consider the effects of climate and
environmental risks for households counterparties only through the value of immovable
properties which represent the collateral of residential mortgages. The impact of physical risk
is assessed according to the geographical location of the property while the transition risk is
captured by the Energy Performance Certificates.
Taking into account the current features of the stress test exercises, it is possible to summarize the
main challenges that banks are facing:
• Data availability and granularity: the main challenge currently faced by banks is the availability of data with a sufficient level of granularity for both transition and physical risk.
• Dynamic balance sheet: another feature that requires a considerable effort is the need to
introduce an evolution of the balance sheet on the long term.
Considering the speed at which the stress test for climate and environmental risk is currently
evolving, in the near future we could see further evolutions in the following areas:
• Increase of the granularity: a further increase of the level of granularity could be useful in
order to correctly consider the heterogeneity present among the different counterparties in the
same sector and among locations in the same geographical area.
www.iasonltd.com
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• More detailed scenarios: an increase in the level of detail of the scenario for transition risk
can be obtained taking into consideration the different climate policies taken or announced at
country and regional level.
• Internalization of the scenario design and the translation into economic impacts: a further
step to correctly incorporate the climate and environmental risk in the stress test framework
also for managerial purposes should be the internalization by the banks of the scenario design
and of the translation of scenarios into economic impacts. In this way the banks could generate
a greater number of scenarios in order to have a wider range of possible future evolutions.
• Extension of transmission channels for households counterparties: for households counterparties currently the only transmission channel considered for the climate and environmental
risk is the value of immovable property used as collateral in mortgages loans. In order to
consider also the effect of these risks on wages and other source of income, sectoral data and
geographical data related to the economic activities of the households and specific modelling
of these data are needed.

3.

ECB 2022 Climate Stress Test Exercise

The ECB will carry out the climate stress test exercise as its annual supervisory stress test for 2022.
Besides the informative value of the results reported by the banks, one further objective of the
exercise is to test and enhance the capacity of both banks and supervisors to assess climate risk. In
particular, the exercise will inform the supervisor about which climate-relevant data banks have
available and about methodological limitations when assessing climate-related risks. It is important
to stress that the results of the exercise will provide an input to the SREP process but will not have
direct capital impact via the Pillar 2 Guidance.
The exercise will be conducted from March 2022 to July 2022. It will comprise several phases
including data collection, quality assurance and the computation of results and will be composed by
three different modules:
• Module 1 - Qualitative questionnaire: collection of information on Stress Test framework and
assumptions used by the bank for the 2022 climate risk Stress Test exercise.
• Module 2 - Climate risk metrics: collection of information on two specific climate risk metrics:
– Interest, fees and commission income from greenhouse gas intensive industries;
– Financed greenhouse gas emissions.
• Module 3 – Bottom-up stress test projections: the stress test exercise requires all the involved
banks to provide starting points and for a subset of institutions also projection data.
In the following sections we introduce details on each module of the exercise. We refer the reader to
ECB methodological notes [14] for further details.
3.1

Module 1 – The Qualitative Questionnaire

The main purpose of Module 1 is to gather comprehensive information on the stress testing
framework of the institution, including its climate risk stress management and modelling practices.
The module consists in a qualitative questionnaire composed by 78 questions (mainly closed answers)
and grouped into 11 sections. Section 1-10 deal with standard stress testing practices, while section
11 refers to institution’s assumptions on the 2022 climate stress test exercise. In fig 2 we briefly
summarize the main topics of the 11 questionnaire sections.
3.2

Module 2 – Climate Risk Metrics

In Module 2 banks are required to collect and elaborate data to define two independent metrics:
• Metric 1 - Interest, fee and commission income from greenhouse gas intensive industries, as a
measure of the bank’s actual business model sensitivity to GHG intensive sectors;

14
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FIGURE 2: Topics of the 11 questionnaire sections.

• Metric 2 - Financed greenhouse gas emissions, to measure actual exposure to carbon-intensive
industries.
The purpose of module 2 is thus two-fold. On one hand it provides a picture of banks current
business model, measure its sustainability and sensitivity to transition risk. On the other hand, it
serves as a stimulus for institutions to start an appropriate process of climate-related data gathering,
in order to comply with possible future regulatory requirements.
Indeed, this module poses a concrete challenge to institutions capacity to retrieve underlying data.
With particular reference to metric 2, the institutions are requested to collect and store climate
metrics at granular level (single counterparty), paving the way to a possible future micro-based
approach to climate risk management.
The computation of both metrics involves the mapping of the exposure to corporate counterparties
into 22 industrial sectors, identified with NACE rev2 level 2 codes. Each counterparty must be
mapped to one single sector, based on the activity that generates the highest share of its revenue.
The full list of industrial sectors is provided in annex A and includes the relevant industries
potentially affected by climate risk. If the exposures to an industry constitute less than 0.05% of
the bank’s total assets, the bank is not required to report the information related to this industry.
This condition holds true for the whole stress test exercise and we won’t specify it further in the
descriptions of module 2 and module 3 metrics.
We provide now further details on the definition of each of the two metrics.
3.2.1

Metric 1: Interest, Fee and Commission Income from GHG Intensive Industries

Metric 1 measures sensitivity of banks’ business models to greenhouse gas (GHG) intensive sectors,
as a proxy for the implications of transition risk.
The scope of the metric includes the interest, fee and commission income from non-financial
corporations, which should be mapped to the 22 industrial sectors of Appendix A. In addition,
banks should provide the total volumes that generate the interest income and fee and commission
income for each industrial sector.
In terms of geo-localization of counterparties, both EU and non-EU corporates must be considered,
with separate reporting for each EU country and an aggregate non-EU category. Banks should
consider as many countries as to cover at least 80% of gross interest income and gross fee and
commission income, with a cap set to maximum 5 countries.
To get a better grasp of the required fields and granularity, in fig 3 we display a picture of Module 2
metric 1 template sheet. For a full picture of the ECB template, we invite the reader to consult the
most updated version available at [14].
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FIGURE 3: Module 2 metric 1 template sheet.

3.2.2

Metric 2: Financed Greenhouse Gas Emissions

Metric 2 provides an important proxy for the extent to which banks are financing emissions and how
exposed they are to emission-intensive companies. The scope of the metric is defined in terms of the
15 largest non-SME non-financial corporate obligors for each of the 22 independent industry sectors.
These are determined in terms of actual exposure in the institution portfolio. Within each sector,
Banks do not need to reach 15 counterparties if the next top counterparty displays an exposure
below a materiality threshold of 1% of total sector exposure. Institutions must collect data on gross
carrying amount, scope 1,2,3 GHG emissions and counterparty’s average revenue for the last three
years.
For each scope S j and counterparty i, Emission intensity (I) is then computed as the ratio between
the GHG emission in tCO2 (E) and the revenue (R):
Sj

Sj

Ii =

Ei
.
Ri

Financed emissions are calculated at portfolio level as counterparty exposure weighted averages.
In figure 4 we give a picture the template’s sheet dedicated to metric 2, where both input and
calculated fields are displayed.
3.3

Module 3 – Bottom-up stress test projections

The bottom-up exercise requires institutions to consider three different types of risk:
• Credit Risk;
• Market Risk;
• Operational/Reputational Risk.
Although the ECB acknowledges the importance of the quantitative incorporation of operational/reputational risk into the climate risk stress test framework, for the purpose of this exercise,
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FIGURE 4: Module 2 metric 2 template sheet.

the ECB will examine the topic only via a qualitative questionnaire. We will concentrate then on the
description of Credit and Market risk exercises.
All participating banks are asked to provide starting point values for credit and market risk. Banks
subject to Module 3 are asked to make projections for these two types of risk. Insofar as possible,
the EBA’s methodology for the 2021 EU-wide stress test is followed (see [11]).
The stress test is focused on two different transmission channels of the climate risk, namely transition risk and physical risk. Each of the two risk drivers are subject to specific methodological
requirements, which we briefly summarize.
3.3.1

Transition Risk

The stress test covers the potential financial losses of banks due to climate transition risk on both
short and long terms time horizon. In the former case, the purpose of the exercise is to assess the
bank’s current balance sheets sensitivity to unexpected sharp measures. In the latter, the objective is
to understand banks’ strategic choices on different long-term scenarios.
We schematically summarize the main features of both short- and long-term exercises, with respect
to definition of macro scenarios, exposure classification and risk metrics projections.
Short-term Tail Risk
The short-term transition risk exercise follows closely the 2021 EU-wide stress test in terms of projection horizon, methodological assumptions and metrics requested in the final template reporting.
We will describe the main features of the exercise with particular focus with differences with respect
to 2021 EBA ST methodological framework.
Scenarios
The short-term exercise entails a baseline and an adverse scenario, based on a disorderly transition
triggered by a sharp increase in the price of carbon. For the baseline scenario, banks should use the
projections from the December 2021 Eurosystem Broad Macroeconomic Projection Exercise (BMPE)
to the extent that their internal models require these variables as input.
The adverse scenario takes the NGFS disorderly transition scenario as a starting point, assuming the
disorderly transition takes place as of 2022 instead of 2030, and that carbon prices increase by about
USD 100 during 2022-2024.
For all EU countries and selected non-EU countries, besides the standard set of macro variables
www.iasonltd.com
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usually provided for EBA stress testing purpose, the following variables will be provided with
greater level of granularity: GDP, corporate bond yields and equity prices (NACE rev 2 lev 2) and
housing prices (EPC). This introduces the need not only to reorganize the exposure at level of
template reporting, but also to take into account and properly model the impact of scenarios on risk
parameters with a new granularity.
A full list of the short-term exercise scenario variables can be found in annex B.
Credit Risk Exposure Classification
The credit risk exposures in scope are institution’s mortgage and corporate exposures, classified in
terms of COREP asset classes:
• The mortgage portfolio encompasses the IRB asset class Retail – Secured by real estate property
– non-SME portfolio and the STA asset class Secured by mortgages on immovable property –
non-SME;
• Corporate exposures are split into three portfolios:
– Not secured by real estate property;
– Secured by real estate where the collateral is within the scope of the Energy Performance
Certificate;
– Secured by real estate where the collateral is not within the scope of the EPC.
Corporate exposures which are either not secured by real estate property or secured by real estate
property not within the scope of the are further split into the 22 industry sectors plus a residual
sector including all other industries. Mortgages and Corporate corporate exposures secured by real
estate property within the scope of the EPC are broken down by EPC rating.
The institution should consider as many countries as to cover at least 80% of their joint corporate
and mortgages portfolio exposure (maximum 5 countries).
Market Risk Exposure Classification
The scope is much simpler and smaller compared to EBA stress test and consists of:
• All corporate bonds in trading book (FVPL);
• All stocks in the trading book (FVPL);
• Hedges Derivatives directly connected to the bonds/equities in scope;
• Non-financial corporate bond positions under full or partial fair value measurement which
are held with a trading intent, i.e., positions at FVPL.
Credit Risk Projections and Reporting
Banks are required to provide starting point parameters and projections along the lines of 2021 EBA
Stress Test Methodology. Institutions are required to forecast credit impairments resulting from the
materialisation of the two scenarios based on IFRS 9, whereas no RWA projections are required for
the exercise. Over the three-year projection horizon static balance-sheet assumption must hold, with
maturing loans replaced by loans and collateral of similar credit quality and maturity. The inclusion
of counterparty level analysis is encouraged but not considered mandatory and should be reported
in the explanatory note. In any case, the template variables are requested to be filled at country,
sector/EPC, asset class granularity level.
In fig 5, we report a picture of short-term exercise credit template, where the new required granularity
is manifest together with some of the requested parameters.
Market Risk Projections and Reporting
In general, the methodology follows the 2021 EBA stress test with an important and significant
novelty: the exposures must be broken down by NACE sector (see the template extract in fig 6). The
industrial sector of the bond or stock should be determined by the ultimate parent company.
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FIGURE 5: Short-term credit risk template.

FIGURE 6: Short-term market risk template.

Long-term Risk
The objective of this part of the exercise is understand the strategic thinking of banks regarding
the evolution of their business mix over the full transition cycle assuming a dynamic balance-sheet;
moreover, banks are encouraged to develop capabilities in projecting risk parameters over the
long run under transition scenarios. This kind of exercise has no precedent in EBA stress testing
framework and introduces several novel aspects that institutions will have to consider. As for the
short-term transition risk exercise, we summarize the main features of macro scenarios, exposure
classification and risk metrics projections.
www.iasonltd.com
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Scenarios
The regulator will provide three long-term scenarios based on the high-level NGFS scenarios. The
first scenario assumes an orderly transition to achieve the carbon emission goals by 2050.
The second scenario assumes CO2 emissions do not decrease quickly enough until 2030 which
triggers a disorderly transition in the following years to achieve the emission targets by 2050.
Finally, the third scenario assumes CO2 emissions are not reduced and the economy is confronted
with the materialization of increasing physical risks which lead, among other things, to losses in
GDP.
All the scenarios are defined on 30 years-time horizons spanning from the present up to 2050
and banks are required to report data at ten-year intervals (2030, 2040 and 2050). The full list
of macro-variables provided for the long-term exercise is given in annex C. As in the short-term
exercise, banks are expected to consider the break-down of some of the scenarios macro variables by
industrial sector and EPC class.
Scope and Exposure Classification
Considering the novel aspects of this exercise and in order not to burden institutions with excessive
load, banks are asked to concentrate their efforts on their primary country of loan activity, as
determined under the short-term transition analysis. Besides that, the same credit risk exposures
are in scope as outlined in short-term exercise.
Projections and Reporting
The first key difference with respect to the short-term exercise is that Banks are required to report
only a simpler set of metrics, including point-in-time PD, point-in-time LGD, exposure and stock of
provisions broken down in performing and non-performing. For this purpose, internal models can
be used to obtain the projections over the full stress horizon.
An excerpt of the template for long-term exercise is given in fig 7, including the relevant requested
metrics.
As a second key difference, dynamic balance-sheet assumption is introduced in order to properly
address bank’s internal strategy. Under this assumption institutions are allowed to consider overall
balance-sheet growth, based on the nominal GDP growth provided in the scenarios, and reallocation
between sectors/EPC label categories.

FIGURE 7: Template for long-term exercise.
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Dynamic balance sheet hypothesis criteria are grouped into two categories:
• Bank-specific strategy: banks can integrate their strategic approach in their reallocation
decisions;
• Business environment: banks can consider sectoral developments (i.e., the evolution of the
value added by NACE code) or the path of GHG emissions for portfolios secured by immovable
properties (i.e., reallocation across EPC levels).
Banks should specify whether their change in exposure is due to reallocation or balance sheet growth
in dedicated template fields (see fig 7). Additionally, to capture the main strategic thinking behind
reallocation decisions for each economic activity in the corporate portfolio, banks are requested to
answer qualitative questions in a dedicated worksheet.
3.3.2

Physical Risk

The assessment of the physical risk is based on two extreme weather events, a severe drought due to
a heathwave and a large flood. In the case of the drought scenario, the main purpose of the exercise
is to measure the increase of PD associated with output losses. In the case of the flood scenario,
the focus is on the increase of LGD associated with decrease of collateral value. The scenarios will
focus on the direct impact of the physical risks on credit risk. As such, banks are not requested to
consider second-round effects. As for the transition risk exercise, we provide a synthetic summary
of the methodological requirements and features about definition of macro scenarios, exposure
classification and credit metric projections.
Drought and Heat Risk
Scenarios
Banks should consider two scenarios (Baseline and Adverse), with a 1-year projection horizon (2022).
In the adverse drought and heat scenario, the entire EU is hit by a heatwave in 2022 which hampers
economic activity and results in output losses for vulnerable industries, for example the agricultural,
manufacturing and construction sectors. At level of scenario variables, Banks are provided with the
value-added losses at the sectoral level for each EU country using the NACE sectors.
Scope and Exposure Classification
Within the scope of the exercise are exposures in the STA and IRB exposure classes Corporates, not
secured by real estate. The exposure classes Retail is included as well – considering SME in the STA
and IRB credit risk regimes. Exposure must be mapped into the 22 industry sectors.
Unlike in the transition risk exercises, only EU counterparties are in scope for drought and heat
risk, considering as many countries as to cover at least 80% of their corporate exposure (maximum 5
countries).
Projections and Reporting
Institutions are required to report essentially the same set of variables as the short-term transition
risk exercise (except for LTV and collateral variables which are not in scope), but only for 1 year
projection. Furthermore, the same methodological prescriptions for projections hold, including static
balance-sheet. Assumptions on the role of insurance companies and public natural disaster relief
schemes must be reported.
Flood Risk
Scenarios
As in the case of heat and drought, Banks should consider two scenarios (Baseline and Adverse),
over a 1-year projection horizon (2022). In the adverse flood scenario, the EU is hit by a severe flood
which causes damage in a certain fraction of the areas at risk.
For the purpose of this part of the exercise, the ECB provides banks with a flood risk map to
calibrate a flood risk scenario. The map disaggregates regions at the NUTS 3 level into no risk,
low risk, medium risk and high-risk areas. In terms of scenario variables, for each NUTS 3 region
the ECB provides real estate price shocks that banks need to apply to the collateral value of the
properties in that region.
www.iasonltd.com
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Scope and Exposure Classification
As the main transmission channel works through changes in the value of the underlying collateral,
the exercise focuses on mortgage exposure to households and the part of a bank’s exposure to firms
that is secured by real estate. Therefore, in scope are all STA and IRB credit exposures with EU,
considering only loans with real estate collateral. In terms of COREP asset class classification this
includes Corporates – Secured by real estate and Mortgages.
Again, banks should consider as many countries as to cover at least 80% of their mortgage +
corporate exposure (maximum 5 countries).
Projections and Reporting
The set of variables that must reported into the template is the same as the short-term transition
risk exercise, but only for 1 year projection. In order to keep the exercise manageable, banks should
assume that, in terms of average PD, LGD and other risk characteristics, the affected properties
are similar to the average in the respective NUTS3 region. For simplicity, banks can assume that
other economic variables, such as GDP growth, the unemployment rate and interest rates, will be
unaffected by the flood.
Fig 8 report the template required granularity for data, displaying the two required dimensions
(country and flood risk category).

FIGURE 8: Excerpt of the template for the physical risk exercise (flood).
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4.

Conclusions

The impacts of ESG risks and their inclusion into banks’ procedures have been one of the most
important and discussed topics during the last couple of years. Even if there is still much to be
done in terms of risks quantification, it’s already clear that the documents published by the EBA
and the ECB are forcing financial institutions to take prompt actions to meet the Regulatory and
Supervisory expectations, mostly in terms of risk management and disclosure.
It is widely acknowledged that stress-testing is one of the best tool to quantify the impacts of ESG
factors to financial institutions. The "E" factors have been largely predominant in the independent
initiatives conducted by several financial institutions and will keep being the heart of the analyses
for years to come (e.g., the 2022 stress-test exercise by the ECB is focused on climate change); the
pilot initiatives (see section 2) already allowed to highlight the main features needed in the future
exercises: both physical and transition risks shall be considered and it is fundamental for financial
institutions to define a time horizon longer than usual (>10 years), to be able to capture the effects
of both of them. There’s constant evolution around the best ways to incorporate climate change
factors into the existing stress-testing engines and a key aspect is that scenarios revolving around
environmental changes are usually imported from external sources - as there is no knowledge
on how to simulate climate paths in banks - requiring financial institutions to translate them into
common variables (the 2022 climate change exercise by ECB is anyway already providing banks
with translated scenarios).
To conclude, it must be noted that the biggest challenge lies in the availability of comparable data
with a good level of granularity and historical depth; in this view, banks are actively reinforcing
their IT departments to create data hubs with fixed ESG templates and a step ahead in terms of
standardized disclosures is needed, from both financial institutions and their clients.
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C.

Long-term Scenario Variables
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