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EXECUTIVE SUMMARY

Since their introduction, climate stress
tests have taken a lot of space in the public
debate. Put in the spotlight by supervisors and
the NGFS, their primary objective is to
encourage banks to integrate climate-re-
lated risks into their activities and to carry
out an initial assessment of the banks’ capacity to
deal with these risks.

The public debate around climate stress testing
has quickly focused on the methodological dif-
ficulties of developing a framework for ana-
lysing climate-related risks or developing
appropriate transition scenarios. This study
seeks to move away from this focus by looking at
another aspect. Beyond their contribution in terms
of assessing the exposure of financial institutions
to climate-related risks, and although this is not their
initial objective, climate stress tests could in
fact also have indirect impacts on transition
financing. The study makes the hypothesis that
a better understanding of banks’ climate risk expo-
sure could lead to a better understanding of tran-
sition issues, modify their decision-making
processes accordingly and thus potentially increase
their ability to finance the transition.

14CE

This study identifies what possible co-
benefits climate stress tests may have on
transition financing, as well as their limits
in this regard. The study does not however
analyse whether climate stress tests have
achieved the initial objectives set by the super-
Visors.

The findings presented are based on an ex-
post analysis of the initial lessons learned
by French banks and supervisors from these
exercises. The analysis was conducted follow-
ing the two exercises in which French banks
participated, the pilot climate exercise conducted
by the ACPR in 2021 and the prudential
exercise conducted by the ECB on eurozone
banks in 2022.

In this study, the impact of climate stress tests
is examined throughout their process, from the
operational processes of their implementation to
the impact they may have on banks’ strategic
thinking and decision-making concerning tran-
sition financing (see Figure 1).
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FIGURE 1: ANALYSIS OF THE CO-BENEFITS OF CLIMATE STRESS TESTS FOR TRANSITION
FINANCING AT DIFFERENT STAGES OF THEIR PROCESS

WHOLE CLIMATE STRESS EVALUATED CO-BENEFITS
TEST PROCESS FOR TRANSITION FINANCING

> LIMITED CO-BENEFITS
FOR TRANSITION FINANCING

CLIMATE
STRESS TEST
IMPLEMENTATION

> UNKNOWN CO-BENEFITS
ON BANK’S
DL e > LIMITED CO-BENEFITS
FOR TRANSITION FINANCING

> LIMITED CO-BENEFITS
ON BANK’S
sleliaiehiR e > UNKNOWN CO-BENEFITS
_ FOR TRANSITION FINANCING

Source: I4CE. @I4CE_
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EXECUTIVE SUMMARY

The successive climate stress tests imple-
mented by the supervisors on French banks have
had the most significant effect through mobilis-
ing the banks’ internal teams around climate
issues. They have been very useful in enabling an
initial integration of these issues into the banks’
organisational processes and governance.

As these were exercises initiated by the super-
visors, the climate stress tests have given cred-
ibility to climate issues among the banking teams.
As a result, they have set up trainings for a certain
number of their teams on climate-related issues and
risks, and mobilised internally the human and financial
resources necessary to carry out these exercises. These
exercises also helped them to strengthen the coordi-
nation between their various teams, from the Risk,
Corporate Social Responsibility, Business and Execu-
tive Committee departments, consolidating their com-
munication and knowledge transfer on these subjects.

The more the banking teams are trained and
coordinated on climate issues, from the bank’s
executive committee to the operational teams, the
more they could potentially be in a position
to take decisions in favour of financing the
transition. It should be noted, however, that while
the above conditions are necessary for the develop-
ment of relevant bank strategies, they are not neces-
sarily sufficient to actually trigger a shift in banks’
financial flows towards transition finance. This will
depend on whether banks are able to identify
financial opportunities in doing so, due to their
improved understanding, or whether regulatory
requirements provide incentives.

THE PROCESSES OF COLLECTING
CLIMATE DATA FROM BANKS ON
THEIR COUNTERPARTIES, PROMPTED
BY THE CLIMATE STRESS TESTS, HAVE
BEEN OF PARTIAL USE DEPENDING
ON THE TYPES OF DATA REQUESTED

14CE

During the climate stress test exercises, and
in particular during the ECB exercise, banks
had to set up processes for collecting climate
data on their counterparties, such as Environ-
mental Performance Certificates (EPCs) of
the buildings of several counterparties, as well as the
GHG emissions of their largest counterparties.
These data collection processes have been time-
consuming and laborious for banks, and many have
had to rely on proxies to provide the required infor-
mation. Although there is still a lot of progress to
be made, the momentum for data collection has
been set in motion and is expected to continue to
grow in the future in most of the banks surveyed.

The process of setting up the collection of
EPCs is essential for banks if they wish to par-
ticipate in the financing of the transition in the
real estate sector. The collection of EPCs makes
it possible to document the need for financing
in housing renovation and can then be compared in
relation to the sector’s transition objectives set by
the national decarbonisation strategy. This data can
therefore be extremely useful for banks to plan tran-
sition strategies in this sector.

To date, the collection of GHG emissions data
on banks’ largest counterparties has had a
limited impact on transition financing. On the
one hand, it is very difficult for banks to collect
this type of information reliably, especially regarding
the Scope 3 emissions of their counterparties.
On the other hand, this data does not provide
any insight into the transition potential of the
counterparty in question or into the financing
needs related to the implementation of the
counterparty transition plan. It is this latter ele-
ment that enables banks to support their counter-
parties in the transition in the most efficient way.

THE ANALYSES DERIVING FROM

THE MODELLING EXERCISES HAD

A LIMITED IMPACT ON THE ABILITY OF
BANKS TO FINANCE THE TRANSITION

Understanding the dynamics of the transition
to a low-carbon economy requires analysing
the impacts of the transition at a granular sec-
toral and intra-sectoral level. However, the tran-
sition scenarios developed by the NGFS and currently
used in the context of climate stress tests, as well as
banks’ internal models, do not have a sufficient sec-
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toral granularity. These modelling exercises
therefore present numerous difficulties in
assessing the impact of the transition in the
real economy, and they do not manage to suf-
ficiently grasp the dynamics of the transition
and the various risk transmission channels.

The results of the climate stress tests also
presented measured financial impacts for the
banks. These impacts that were considered to be
largely underestimated by experts and by the super-
visors themselves, demonstrating the difficulty
of these techniques in capturing the financial
materiality of climate-related risks.

If these models and scenarios can be
improved, it seems unlikely that they will ever
allow banks to completely capture the essence
of the transition dynamics, as it is not their
primary purpose. Yet, for banks to be able to par-
ticipate in the financing of the transition, it seems very
important that they have fully integrated all the
specificities of these dynamics, in order to take
decisions accordingly. This thus indicates the
need for complementary assessments with regards
to fostering transition finance.

Although climate stress tests have prompted
some strategic thinking among banks, especially
about their positioning, they have not yet led to
major changes in banks’ decision-making pro-
cesses related to providing transition finance.

The lack of reliability given to the results of the
stress tests has been a major obstacle for banks
to engage discussions on the results of the stress
tests with their counterparties, causing them
tomiss the opportunity to introduce a dialogue on cli-
mate issues with them. Yet, this dialogue is essential if
banks are to be able to support them in their transition.

Banks have also yet to change their invest-
ment or financing criteria as a result of the
climate stress tests. The main reason for this is
that they do not consider the results of climate
stress tests to be sufficiently reliable to be
incorporated into decision-making processes.

14CE

The difficulty in demonstrating the financial
materiality of climate-related risks, generated
by the uncertainties linked to the modelling of
adverse transition scenarios and their impacts, cur-
rently hinders the direct use of climate stress
test results in banks’ investment and financ-
ing decisions. Even if it was the case, it is not
certain that it would still lead to decisions in favour
of the transition. The difficulty of these exercises
in demonstrating environmental materiality,
in the sense that they are not able to differentiate
companies that are on a credible transition pathway
from those who are not, is obviously also an
obstacle to transition financing.

In addition, the results of the stress tests have
not yet led to binding supervisory measures
for banks, which could have had an impact on
their financing decisions in favour of the transition.
However, it is not clear whether the introduction
of additional capital requirements would actually
have a beneficial effect on transition financing by
banks.

Although climate stress tests have made it
possible to integrate climate issues into the
organisational and governance processes of
banks and although these are necessary conditions
to generate strategic thinking within the banking
teams, they have had a limited overall impact
on transition financing the transition to date.
It is still too early to estimate the full indirect impacts
they may have over time. However, it seems unlikely
that they will ever succeed on their own in actually
triggering an important shift in transition financing.
To achieve this objective, stress tests should
be accompanied by other instruments that
allow banks to better understand the transition
dynamics of their counterparties in order to
better support them in the transition. Banking
transition plans could be effective solution for
that, since they should rely on banks’ counterparties
transition plans, and allow the banks to better under-
stand how they can accompany their counterparties
in the transition. They could then have a significant
role in filling in the missing pieces needed to
put banks in a position to provide transition
financing and thereby play an active part in
the quest for an orderly transition.
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INTRODUCTION

In 2015, the Paris Agreement established the
objective of making global financial flows com-
patible with climate goals. As of 2022, despite
an increase in investments in low-carbon pro-
jects (UNFCCC, 2022), the investment gap nec-
essary to meet the objectives of the Paris
Agreement remains large (IPCC, 2022) and
investments in fossil fuel activities remain sig-
nificant (UNFCCC, 2022). These investment
gaps can be partly filled by public authorities
but will also above all, require a significant mobi-
lisation of private finance.

Several obstacles however, still prevent finan-
cial players from mobilising the financing nec-
essary for the transition. These obstacles are
mainly the lack of training, data and tools avail-
able to the banking teams that are necessary
for them to understand the challenges of the
transition, financial actors’ preference for the
short term, and the returns of certain low-car-
bon projects that could be considered too low
by financial actors (Evain & Cardona, 2021).

Since 2015, regulators and supervisors have
progressively mobilised on climate issues, as
these can pose a systemic threat to the whole
financial sector (NGFS, 2019). Several financial
regulations have thus integrated climate issues
and new regulations have been put in place.
These regulations first progressed through
changes in disclosure requirements for financial
institutions’ exposure to climate risks. This was
the case in France with Article 29 of the 2019
Energy and Climate Law! and in Europe with
the revision of the NFRD?2 in 2017. At the Euro-
pean level, the ECB published in 2020 a guide
setting out expectations on sound management
of climate-related risks for banks in the Single
Supervisory Mechanism (ECB, 2020). This pub-
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lication was followed in 2021 by an initial
assessment of the alignment of the European
banking sector with the ECB’s expectations
(ECB, 2021c). In 2022, the ECB undertook its
first wide climate stress test with euro area
banks (ECB, 2022¢), carried out conjointly with
a broad thematic review on the integration of
climate-related risks into banks’ practices (ECB,
2022f). Within the European Union, other super-
visors at national level also undertook their own
climate stress test exercises, such as the Neth-
erlands in 2018 (Vermeulen et al., 2018) or
France in 2021 (ACPR, 2021).

Although they are called stress tests, these
early exercises did not have the primary objec-
tive of affecting banks’ capital requirements,
depending on the results, as is the case with
usual stress tests (EBA, 2021). Their objective
was first and foremost to encourage banks to
integrate climate-related risks into their activi-
ties, and to carry out an initial assessment of
the methodological framework for analysing
these risks and the capacity of the banks to
deal with them. Therefore, these initial exercises
served primarily as an educational tool for
banks, but since they are integrated into Pillar
2 of the prudential regulation, supervisors could
ultimately have a certain number of prudential
levers at their disposal in the event of non-com-
pliance with the requirements requested (Evain
et al., 2022).

Beyond these initial objectives however, cli-
mate stress tests could also potentially have a
role to play in financing the transition by remov-
ing a number of previously identified barriers.

This study seeks to identify the possible
co-benefits of climate stress test on transition
financing, as well as their limits in this regard.
The study makes the hypothesis that a better
understanding and practice of climate risk man-
agement could modify banks’ internal deci-

1. Law No. 2019-1147 of 8 November 2019 on energy and climate. https://www.legifrance.gouv.fr/dossierlegislatif/ JORFDOLE000038430994/

2. Directive 2014/95/eu of the european parliament and of the council of 22 october 2014. https://eur-lex.europa.eu/legal-content/en/txt/

pdf/?uri=celex:3201410095&from=en
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INTRODUCTION

sion-making processes and thus potentially
improve their ability to finance the transition. This
raises the question of the complementarity
between financial supervision, focused on the
assessment of the risk management of the finan-
cial system on the one hand, and on the other
hand the contribution of the financial system to
the financing of the transition. This issue still
raises many debates among the expert commu-
nity (Hilke et al., 2021; Hubert et al., 2022).

To this end, this report is based on an ex-post
analysis of the initial lessons learned by banks
and supervisors from conducting these exer-
cises. This report will be based on the results of
the pilot climate exercise conducted by the
ACPR in 2021 and on the prudential exercise
conducted by the ECB on euro area banks in
2022 (see Methodology). It proposes an analysis
of the various impact items in the different stages
of the climate stress tests processes, analysing

14CE

each time the co-benefits that they could have
on the financing of the transition.

The study will first detail the specific features
of the two exercises studied, pointing out ele-
ments that are useful for the study analysis. The
report will then assess the transition financing
co-benefits generated by the implementation of
internal processes within banks and supervisors
in the context of these exercises. The report will
also assess the co-benefits generated by the
analyses resulting from the modelling exercises,
as well as those generated by the collection of
indicators, allowing banks to better understand
the transition dynamics of their counterparties.
Finally, the study will assess the impact that cli-
mate stress tests has had on banks’ strategic
and decision-making processes.
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METHODOLOGY

The objective of this study is to analyse the
potential co-benefits generated by the implemen-
tation of climate stress tests on banks’ transition
financing, as well as their limits. To this end, the
analysis takes up the different stages of the cli-
mate stress test process, from the data collection
to the modification of banks’ strategic deci-
sion-making and the prudential consequences,
in order to assess the positive impacts for tran-
sition financing in each of these different stages.

In the context of this study, two climate stress
test exercises were analysed in greater detail:
the pilot exercise conducted by the ACPR on
nine French banks in 2021 (ACPR, 2021) and the
regulatory exercise conducted by the ECB in
2022 on euro area banks directly supervised by
the ECB (ECB, 2022¢). These two exercises were
selected because they were bottom-up exer-
cises, i.e. they implied an active participation of
banks (see section 1) in the process. It is primar-
ily this active participation by banks that has the
potential to generate co-benefits for financing
the transition from these exercises. The ECB
exercise was taken onboard in the Supervisory
Review and Evaluation Process (SREP) of the
main banks in the euro area — although to a lim-
ited extent due to the learning nature of the exer-
cise.

The study will analyse the impact of these two
exercises on French banks. As French banks
have participated in two climate stress test exer-
cises, they have had sufficient hindsight to under-
stand the impact that these exercises may have
had on their activities. Although the ACPR pilot
exercise also included insurance companies in
its scope, this study will only focus its analysis
on banks. Focusing on banks is relevant as banks
play an extremely significant role in financing the
real economy in the euro area. They account for
more than 30% of financial assets, and loans
contribute to more than 30% of the financing of
the economy (ECB, 2022d). The prudential instru-
ments put in place by supervisors for banks can
therefore have a significant impact on the financ-
ing of the transition.
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To carry out this analysis, the study is based
on semi-structured interviews, conducted qual-
itatively with the main French banks that partic-
ipated in the two exercises as well as with their
supervisors, the ACPR and the ECB (see annex),
between June 2022 and December 2022. The
interview grid traces the different impact sections
analysed and presented above. The research
analysis also relied on a deep analysis of all the
methodologies that have been developed by both
the ACPR and the Banqgue de France (ACPR,
2020; Allen et al., 2020) and the European Cen-
tral Bank (ECB, 2021b, 2022c) for the implemen-
tation of the climate stress test exercises, as well
as their results (ACPR, 2021; ECB, 2022¢). Finally,
the study drew on a broader literature review on
climate stress testing, climate risk management
and the role of financial institutions in financing
the transition.

¢ Limitations related to the scope

This study did not analyse the impact that the
potential variation in financing and investments
carried by banks could have on the decarboni-
sation trajectories of the real economy. The first
reason is that, to date, the study has not been
able to attribute that changes in the financing
and investment decisions of banks could be a
result of the climate stress tests. The second
reason is that analysing the impact of financing
in the real economy is a different field of research.
The objective of this study was more to investi-
gate the indirect impacts of a prudential regula-
tory instrument on banks’ financing strategies.

The study did not examine the relevance of the
modelling methodologies used in the climate
stress test exercises, nor the relevance of the
scenarios deployed for this type of exercise. The
study sought to analyse the qualitative impact
that these exercises may have had on banks’
practices and not the quantitative exposure of
banks to climate-related risks.

Finally, the study only analysed the impacts
related to the stress test exercises alone and did
not examine the impacts related to other super-
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visory processes (such as the thematic review
conducted jointly with the stress test exercise)
or to internal dynamics within the banks.

e Limitations related to the results

The results of the study only concern the French
banks. The French banking market is mainly
composed of large non-specialised banking
groups financing the whole economy. The con-

14CE

clusions of this study are therefore specific to
the main French banks. The results of this study
could vary from one country to another depend-
ing on the structure of its banking market, and
from one bank to another depending on its posi-
tioning, its mode of governance and its strategy.
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. MAIN CHARACTERISTICS
OF THE STUDIED CLIMATE

STRESS TESTS

1. From prudential stress tests to climate stress tests:
the development of a new tool by supervisors

The choice of a new supervision tool:
the climate stress test

Stress tests are risk measurement tools used by super-
visors and financial institutions. They are designed to
measure the sensitivity of financial institutions to scenar-
ios simulating severe but plausible macroeconomic and
financial shocks. The results of these exercises can deter-
mine the capital requirements for financial institutions to
cope with these different shocks. Stress tests emerged
in the late 1990s in the wake of the Asian financial crisis
and expanded widely after the 2008 financial crisis.

Applied to the climate, they consist of changing several
variables, such as the carbon price or the occurrence of
natural disasters affecting infrastructures and sectors, and
quantifying the impact on the banks’ balance sheets, while
analysing the strategies adopted by banks to cope with
these changes. The latter specificity is peculiar to climate
stress tests. The risks that the stress test seeks to measure
are twofold: the transition risks, linked to the financial losses
caused by the transition to a low-carbon economy, and the
physical risks, linked to the financial effects of climate
change (reduced productivity, material damage, etc.).

Using this type of exercise to measure the impact of
climate risks on financial institutions is still in its infancy,
however several supervisory authorities have started to
carry them out, such as the Bank of the Netherlands (Ver-
meulen et al., 2018), the Bank of England (Bank of England,
2019), the Banque of France and the ACPR (ACPR, 2021)
or the ECB (Alogoskoufis et al., 2021; ECB, 2021b).

Specific features compared to traditional
prudential stress tests

Compared to traditional stress testing exercises, climate
stress tests have certain specific characteristics (Clerc,
2020):

e The time horizon can be longer, as climate risks
are expressed over decades and the models should

then take different time horizons, from 1 year to 30
years, into account.

¢ Climate risks are characterised by radical uncertainty
where past data can be absent and often irrelevant.

¢ A very high level of granularity is required, both at
a sectoral level and geographically.

¢ The effects of climate risks are difficult to predict
in terms of feedback loops between political and eco-
nomic choices and climate change.

These characteristics represent challenges for supervi-
sors to develop this type of tool and methodological devel-
opments are still ongoing.

Several methodological choices are available
to supervisors

In carrying out climate stress test exercises, supervisors
can choose to develop several types of approaches, which
already exist in traditional stress test exercises.

In top-down stress tests, the supervisor assesses the
systemic nature of climate-related risks across the selected
financial system, using its own models, its own assump-
tions, and data (from an inhouse or an external database).
This type of stress test does not involve the participation
of banks. The ECB, for instance, carried out a first top-
down climate stress test exercise in 2021, based on a
database containing information on more than 4 million
companies worldwide and 1,600 banking groups in the
euro area (Alogoskoufis et al., 2021).

For the bottom-up stress tests, banks assess the cli-
mate-related risk exposure of their portfolios with their
own internal models based on data and scenarios provided
by the supervisor that conduct the exercise. The super-
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visor then presents the results. In the case of climate stress
tests, supervisors usually present aggregate results of the
banks that have been tested.

The two exercises studied, that are the pilot exercise
carried out by the ACPR in 2021 and the prudential exercise
carried out by the ECB in 2022, were both bottom-up exer-
cises, involving the participation of banks in the exercise.

Supervisors may choose that financial institutions keep
a static balance sheet, i.e. maintaining their current bal-
ance sheet when making the exercise projections. The
use of a static balance sheet is particularly relevant when
the projection horizon is relatively short (< 3 or 5 years).
This practice is used in traditional stress tests.

Supervisors may also opt for a dynamic balance sheet,
where institutions may have the choice to change their
portfolio allocation over the time horizon according to the
different scenarios. This change in balance sheet alloca-
tion may, however, be accompanied by constraints. This
may include not having balance sheet growth completely
disconnected from GDP growth (ECB, 2021b) or having a
balance sheet structure that is not too far removed from
the overall structure of the economy (ACPR, 2020). The
use of a dynamic balance sheet can be useful when the
time horizon is relatively long to allow banking institutions
to adapt their strategy to the different scenarios.
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As climate-related risks can materialise at a very gran-
ular level, whether sectoral, infra-sectoral or geographical,
supervisors need to make a choice about the level of
granularity at which they wish to assess the impacts of
climate-related risks.

The choice of scenarios is crucial for assessing the
degree of vulnerability of financial institutions to climate-
related risks.

To help regulators and supervisors, as well as financial
institutions, to better understand and integrate these
issues into risk management practices, the Network
for Greening the Financial System (NGFS) has developed
several sets of scenarios (NGFS, 2020, 2021, 2022). The
NGFS has used data from climate research to develop
different transition scenarios for 2050 and 2100. They
provide a common reference point for understanding
how climate change (physical risk) and climate policy
and technology trends (transition risk) might evolve in the
future®. IAM - Integrating Assessment Models — are the
foundation of these scenarios.

These scenarios have been used in the majority of the
climate stress test exercises carried out by the supervisors
until now.

2. Exercises conducted by the ACPR and the ECB: objectives

and methodological choices

The ACPR pilot exercise: a first step towards
the development of a methodological
framework for climate stress tests

In 2020, the ACPR undertook its first climate stress test,
called pilot exercise, for the French financial sector (banks and
insurance companies). This exercise was not mandatory but
most of the larger banks and insurers participated
(9 banks and 22 insurers). This was a really new exercise
for both financial institutions and the ACPR. The ACPR devel-
oped an analytical framework with the teams of the Banque de
France (Allen et al., 2020), based on the work of the NGFS, in
order to propose detailed scenarios to financial institutions.

3. https://www.ngfs.net/ngfs-scenarios-portal/

The exercise was carried out with a bottom-up approach:
the different scenarios were submitted by the ACPR
to the banks and insurance companies so that they
could carry out a qualitative and quantitative analysis
of the impact of these scenarios on their portfolios.
The results were then aggregated by the ACPR (ACPR,
2021).

The objective of this first exercise was not to quantita-
tively determine the need for additional capital for
French banks to face climate risks, but rather to mobilise
and raise awareness of climate-related risks among
financial institutions and to help them develop a strong
framework to better manage climate-related risks.
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The reference scenario chosen by the ACPR was an
‘orderly’ transition scenario, assuming a significant
increase in the price of carbon from 2020. Two other sce-
narios were ‘disorderly’ transition scenarios. The first var-
iant implies a late ('delayed’) policy response, with the
introduction of a carbon price increase in 2030, the sec-

14CE

ond, more adverse than the scenarios proposed by the
NGFS, describes the introduction of an unanticipated
carbon price as early as 2025, complemented by negative
productivity shocks due to the immaturity of renewable
energy production technologies. The last scenario, used
to determine the physical risks for insurance companies,
implies a continuation of current policies, and thus a tran-
sition-free trajectory (see Figure 2).

FIGURE 2: PROPOSED SCENARIOS FOR THE ACPR PILOT EXERCISE IN TERMS

OF EMISSION PROFILES

Net CO, emissions

Orderly

e PP
transition

:e. No transition

Delayed
transition

Sudden
transition

I I I
2010 2020 2030

Source: Climate-Related Scenarios for Financial Stability Assessment: an application to France, Allen et al, 2020

The exercise was carried out over a 30-year period, up
to 2050, with exposure to four geographical areas (France,
the rest of the EU, the United States and the rest of the
world). In order to increase the granularity of the analysis
and capture higher sensitivity of certain sectors to the
different scenarios, it included a sectoral dimension, cov-
ering 55 sectors of activity. The analytical framework also
proposes a static balance sheet up to 2025, and then a
dynamic balance sheet up to 2050, to allow financial insti-
tutions to adjust their portfolios according to the different
transition dynamics at work. The exercise also included
'second-round effects’ to measure the indirect exposure
of banks to physical risk (Allen et al., 2020).

The rest of the structure of the exercise was conducted
by working groups bringing together the ACPR and the
main players in the banking industry and insurance groups.
Hence, the exercise gave rise to strong collaboration and

I I
2040 2050
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numerous exchanges and discussions between the finan-
cial institutions and the supervisor.

The ACPR exercise involved several steps of modelling
(see figure 3), generating paths for several variables which
were then communicated to the banks.

The IAM models generated different paths for variables
such as GDP, carbon prices and greenhouse gas emis-
sions depending on the chosen scenarios. These variables
were then combined with the NIGEM macroeconomic
model and a sectoral model of the Banque de France to
obtain a full set of macroeconomic and sectoral variables
for the 55 studied sectors. These data were then incor-
porated into the financial models of the Banque de France
generating a number of financial variables (PDs, market
valuation, etc) (see Figure 3).
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FIGURE 3: THE MODELLING STRUCTURE OF THE PILOT EXERCISE CONDUCTED

BY THE ACPR
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These different variables were then communicated to
the financial institutions so that they could incorporate
them into their own risk assessment models.

According to the results of the exercise, this first meas-
ure of the climate risks to which French financial institutions
are exposed, showed overall ‘'moderate’ exposure and
vulnerabilities. The transition risks were then ’relatively
low’ for banks and insurers. However, the ACPR specified
that this conclusion must be put into perspective in view
of the uncertainties about the impact of climate change
linked to the assumptions and scenarios used.

Climate stress tests: a key tool in the
European Central Bank’s climate roadmap

In 2019, the European Central Bank identified climate-
related risks as one of the key risk drivers in the risk
mapping carried out by the Single Supervisory Mechanism

¢ Firm-level disaggregation
e Outputs: PDs

BDF RATING
MODEL

FINANCIAL
MODULES

e Outputs: Market
valuation, etc.

an application to France, Allen et al, 2020. @I4CE_

(SSM). As a result, the ECB decided to publish in 2020,
its first guide on climate-related risk management for banks -
the 'Guide’ (ECB, 2020). The Guide describes how the
ECB expects banking institutions to consider climate-re-
lated and environmental risks when formulating and imple-
menting their business strategy and governance, and risk
management frameworks. The publication of the Guide
was followed in 2021 by an initial assessment of the
alignment of the European banking sector with the ECB’s
expectations (ECB, 2021c), and in 2022, by a first wide
climate stress test with euro area banks (ECB, 2022¢) and
a broad thematic review on the integration of climate-
related risks into banks’ practices (ECB, 2022f). All
these supervisory processes are part of ECB’s climate
roadmap (see Figure 4).

The importance of climate stress tests is also empha-
sised both in the European Commission’s Sustainable
Finance Strategy (European Commission, 2021a) and in
the ECB’s strategic priorities for 2022-2024 (ECB, 2022b).
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The ECB’s climate stress test exercise is included in the
Single Supervisory Mechanism (SSM), as a thematic stress
test®. The SSM is the European banking supervisory
system and the first pillar of the Banking Union. It is super-
vised by the Joint Supervisory Teams (JSTs) composed
of teams from the ECB and teams from the national author-
ities of the participating countries.

In this context, the results of this climate stress test con-
tributed to the Supervisory Review and Evaluation Process
(SREP) analysis within Pillar 2 of the prudential regulation,
but only qualitatively. However, it was announced from the
beginning by the ECB that the results of this exercise would
not have a direct impact on banks’ capital through the Pil-
lar 2 Guidance (P2G) capital requirements (ECB, 2022¢).

According to the supervisors, it is still too early for the
climate stress tests to lead directly to an increase in banks’
capital requirements (P2G) for several reasons. Firstly, they
consider that the methodologies for analysing climate-re-
lated risks are still in their infancy. Secondly, they estimate
that banks are still far from having developed a sufficiently
solid risk management framework. Finally, the results of
climate stress tests are likely to be underestimated (see
below), making it difficult to estimate capital requirements
quantitatively.

| D1-YY o T

........ . Thematic Review 4

on climate and
environmental
risk management
practices
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Climate stress tests could however, nurture some sub-
elements or scores of the SREP, like conventional stress
tests. If there are severe shortcomings, the SREP score
could potentially lead to pillar 2 adds on or to binding
supervisory measures, such as the request to strengthen
banks’ risk management frameworks or to review their
strategies and policies (EBA, 2018).

As aresult of the supervisory exercises on climate issues
in 2021 and 2022, and based on banks’ compliance with
the supervisory expectations from the Guide, the ECB
reported that it had imposed binding qualitative require-
ments on more than thirty euro-area banks in its annual
SREP assessment. The results of these supervisory exer-
cises also affected the SREP ratings of a few banks,
thereby affecting their Pillar 2 capital requirements (ECB,
2022f1)5.

Following the completion of these exercises, the ECB
also required banks to fully align with the expectations of
its 2020 Guide by the end of 2024. This includes the devel-
opment of their internal stress testing framework. The ECB
announced that if these deadlines and expectations were
not met, binding supervisory measures would be taken
(ECB, 2022f). To this end, numerous discussions between
supervisors and banks will take place in the meantime to
allow banks to further develop their climate risk analysis
methodologies.

4. https://www.bankingsupervision.europa.eu/banking/tasks/stresstests/html/index.fr.html
5. As the thematic review covered 11 of the 13 expectations of the Guide, it carried more weight in the calculation of the SREP scores than

the climate stress test.
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METHODOLOGICAL CHOICES

The ECB exercise (ECB, 2021b) consisted of [11-

clfiisdeid et s that banks had to deal with:

Q Module 1: A qualitative questionnaire on banks’
capacity to develop a sound internal climate risk
stress testing framework. The questionnaire includes
an assessment of governance, modelling practices,
risk appetite and the integration of climate issues
into the banks’ business strategy, etc.

© Module 2: An analysis of banks’ current exposure
to 22 sectors identified as the most carbon inten-
sive®. Banks were asked to provide their revenues
and the total amount of associated loans for each
of these sectors. Banks were also asked to provide
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the amount of greenhouse gas emissions (Scope 1,
2 and 3) of their 15 largest counterparties for each of
these sectors to obtain an overview of the emissions
financed by the banks via their corporate portfolio.

O Module 3: Bottom-up projections of banks’ balance
sheets under different scenarios and time horizons.
Only the most significant banks in the euro area
participated in this last module (41 banks).

CHOICE OF SCENARIOS?

In its third module, the ECB chose to assess banks’
exposure to climate-related risks for a number of transition
and physical risk scenarios. These were either derived
from the NGFS scenarios or developed by the ECB, over
different time horizons and risk areas (see Figure 5).

FIGURE 5: THE DIFFERENT SCENARIOS OF THE ECB’S CLIMATE STRESS TEST EXERCISE
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> Notes: CRE stands for commercial real estate; NFC stands for non-financial corporation; SMEs stands for small

and medium-sized enterprises.

Source: ECB, 2022 climate risk stress test, 2022.

6. These sectors represent 90% of Scope 1 emissions in Europe.

@I4CE_

7. For more details on the scenarios used in the ECB’s exercise, see ECB, Macro-financial scenarios for the 2022 climate risk stress test, 2021.
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.macrofinancialscenariosclimateriskstresstest2022~bcac934986.en.pdf
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The ECB chose to also analyse the physical risks within
these scenarios, by assessing the impact of two physical
risks, drought and heat waves, as well as floods over a
one-year horizon timeline.

The results of Module 1 of the ECB exercise showed
that the number of banks that had properly integrated a
climate stress testing framework was far too low (less than
40% of banks) and that there was still a lot of room for
improvement.

The results of Module 2 showed that banks were highly
exposed to the most emissive sectors in terms of revenues
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and assets. For example, more than 60% of the banks’
interest income from non-financial companies comes from
greenhouse gas intensive industries.

Finally, the results of Module 3 indicated mixed impacts
of climate-related risks on estimated bank losses.
For example, the short-term scenarios (physical and
transition) generated total losses of 70 billion euros for
all the banks that participated in this module. The ECB
indicates, however, that these results are very likely to
be underestimated. This is due in particular to the
fact that the scenarios used are not sufficiently adverse,
that the modelling techniques still need perfecting
and that the banks’ exposures tested within this module
only represented one third of the total exposures®.

TABLE 1: COMPARATIVE SUMMARY OF THE TWO EXERCISES

> JURISDICTION e ACPR

> ENTITIES
INVOLVED

> DATE OF
COMPLETION

e January to April 2021

> PRUDENTIAL
FRAMEWORK

¢ Voluntary ’pilot’ exercise

> EXERCISE
HORIZON

e 30 years

¢ 9 banks and 22 insurance companies

e ECB

¢ Significant institutions
of the eurozone

e March to July 2022

¢ Thematic stress test of the ECB
Contribute to the SREP

e Transition risk scenarios:

3 and 30 years
Physical risk scenarios: 1 year

> BALANCE SHEET
DEVELOPMENT
ASSUMPTION

> RISKS INVOLVED

> GEOGRAPHIC
EXPOSURES

> METHODOLOGY

e Static until 2025 then dynamic
until 2050

e Credit and market risk

¢ 4 geographical areas: France, EU,
USA, and rest of the world

e Projection of the exposure of banks’
and insurances companies’ portfolios
to climate risks under each scenario
over the studied time horizon.

e Static for short-term scenarios
Dynamics for long-term scenarios

e Credit risk, market risk and
operational risk

e Banks’ exposures up to 5 countries

¢ 3 analysis modules

- Module 1: Questionnaire on banks’
capacity to develop a sound internal
climate risk stress testing framework

- Module 2: Collection of climate data
on major counterparties

- Module 3: Projection of the exposure
of bank’s portfolios to climate risks
according to each scenario over
the studied time horizon

@I4CE_

8. The exposures tested in the ECB climate stress test only include mortgages loans and corporate loans for credit risk exposure and corporate
bonds and stocks in the trading book for market risk exposure. It did not include for instance other loans to individuals or loans to other financial

institutions.
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Il. THE MAJOR BENEFIT OF CLIMATE
STRESS TEST: A PROCESS THAT
MOBILISES BANKS AND SUPERVISORS
AROUND CLIMATE-RELATED ISSUES

1. The processes that followed the implementation of climate
stress tests has given credibility to climate issues among

banking institutions

»» KEY MESSAGES:

e Supervisors have integrated climate-related risks into their supervisory processes and have
developed thematic stress tests on climate-related risks.

e This momentum showed that supervisors were paying attention to climate issues and that

financial institutions should do the same.

e Climate issues have thus gained credibility within financial institutions.

-> Co-benefits for transition financing: The more credible climate issues are considered
by financial institutions, the more they are likely to consider them in their decision-
making processes. The positive impact on transition financing will be determined
by how climate issues are considered in these decision-making processes.

In France, the first regulations on climate risk transpar-
ency requirements (article 29 of the Energy Climate Law?®
in 2019 in France or the revision of the NFRD1° at European
level in 2017), imposing extra-financial reporting require-
ments, as well as the voluntary commitments of banks
(FBF & Finance for tomorrow, 2019), have resulted banks’
awareness on climate issues beginning to rise.

However, the introduction of climate stress tests by
supervisors, first by the ACPR in France and then by the
ECB, has really made it possible to give credibility to the
materiality of climate-related issues and risks for banks,
by integrating them directly into the Pillar 2 of the pruden-
tial regulation.

The publication of the ECB’s 2020 guide on climate-re-
lated risk management for banks (ECB, 2020) also gave
initial credibility to these issues among banking staff and

indicated the ECB’s desire to integrate climate-related risk
management into Pillar 2. However, the introduction of
climate stress tests (collectively with the 2022 thematic
review) has greatly accelerated this process by forcing
banks to put into practice several expectations of the
guide.

The completion of these exercises has enabled the
responsibility for analysing climate issues to be extended
from the banks’ CSR — Corporate Social Responsibility
— department to the Risk department. Until then, climate
reporting and strategy were mainly handled by the CSR
department in most banks, with a few people from the
Risk department specialising in climate risk. The publica-
tion of the ECB guide and the 2021 and 2022 supervisory
processes, including the climate stress test, has enabled
a larger number of teams within the Risk department to
become familiar with the subject.

9. LAW No. 2019-1147 of 8 November 2019 on energy and climate, https://www.legifrance.gouv.fr/dossierlegislatif/ JORFDOLE000038430994/

10. DIRECTIVE 2014/95/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 22 October 2014. https://eur-lex.europa.eu/legal-content/

EN/TXT/PDF/?uri=CELEX:32014L0095&from=EN
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This extension of the subject from the CSR department
to the Risk department shows how important climate
issues have become internally. In fact, several banks inter-
viewed reported that the fact that climate stress test exer-
cises are an initiative from the supervisors had changed
their perception of climate risks, and that interest in these
types of risks had increased significantly, including among
teams outside the Risk Department.

The credibility given to climate-related risks concerns
both transition risks and physical risks. Greater attention
given to transition risks could generate an increased
awareness of the effects of the transition for banks. This
could then enable them to better understand the dynam-
ics at work and thus take decisions accordingly. The same
applies to physical risk, which is also included in the
analysis of the ECB exercise (see box 1). This integration
of physical risks into the ECB exercise has been central
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to making the materiality of physical risks more credible
for banks. Increased awareness of physical risks and their
impacts on their business is also a first step in enabling
banks to understand that an orderly transition is essential
to limit their overall exposure to climate-related risks.
However, the concrete link between their exposure to
physical risks, and the need to finance an orderly transition
to avoid them is not yet fully developed in banks’ internal
strategies.

The more credible climate issues are considered by
financial institutions, the more importance they are able
to give them in their decision-making processes. However,
while giving credibility to climate-related risks may be nec-
essary for banks to take the subject seriously, it is not
sufficient for them to act positively on transition financing.
It will depend on the strategy they adopt based on this
information.

11.

BOX 1: CLIMATE STRESS TESTS HAVE ACCELERATED THE INTEGRATION
OF PHYSICAL RISKS INTO CLIMATE RISKS ANALYSIS FRAMEWORK FOR BANKS,
BUT IMPROVEMENTS ARE STILL TO BE MADE

The ACPR pilot exercise did not develop
a framework for analysing the exposure
of banks’ counterparties to physical risk,
mainly because the global frameworks
for analysing banks’ climate-related risks
were still too infantile for banks to deve-
lop relevant results for both types of risk.
Transition risk had therefore been prio-
ritised. Only one bank indicated that it
had also sent results for physical risks.

The ECB integrated physical risks into its
exercise, notably by developing short-term
scenarios modelling the impact of two phy-
sical risks, droughts and heat waves, and
floods, on banks’ counterparties (corporate
and household portfolios) (see Section 1).

Estimating the impact of physical risks on
their portfolios has meant that banks have
had to collect data on the geographical lo-
cation of their exposures, ataNUTS3 level
of granularity'. While the collection of this

The Nomenclature of Territorial Units for Statistics (NUTS) is a territorial division within the European Economic Area, divided into statistical units
structured on 3 levels per country, defined by minimum and maximum population thresholds. Thus, for the NUT3 level, the population threshold

initial data was a start, the NUTS3 level is
still insufficient to really enable banks to
estimate the impact of physical risks on
their counterparties’ assets.

Physical risks can materialise at a very
granular level, practically at the asset’s
address. For buildings, and in particular
for housing, this data exists in the banks’
databases at the level of the retail network
entities, but had not been brought up to
group level until now. Most of the banks
interviewed indicated that they had
started to implement a system to col-
lect this data. Some of them have also
scheduled internal stress test exercises
on physical risks to improve their unders-
tanding on what data they would need.

However, if the location of assets in France
could be easily collected in the future,
gathering the data to determine the full ex-

posure of banks’ counterparties to physical
risks represents a much greater challenge.
Physical risks can materialise across the
entire value chain of companies, on assets
located in geographical areas where the
location is difficult to recover (especially
for assets outside Europe). Yet, this datais
often sensitive and confidential, and may
not necessarily be transmitted to banks. It
therefore seems difficult for banks to esti-
mate the full materiality of the physical risk
on their counterparties.

Ultimately, it is still difficult for banks to
assess their exposure to physical risks
in a relevant way. As a consequence, it
may be difficult for banks to understand
the challenges of adaptation and how to
provide appropriate financing for it. It also
makes it difficult for them to make the link
between their exposure to physical risks
and the need to finance an orderly tran-
sition to avoid them.

must be between 150 000 and 800 000 inhabitants. For more information on the NUTS regional classification system, see NUTS MAPS
on the Eurostat website. https://ec.europa.eu/eurostat/web/nuts/nuts-maps

March 2023 — Climate stress tests: what co-benefits can we expect for transition financing?

21


https://ec.europa.eu/eurostat/web/nuts/nuts-maps

14CE

2. The climate stress tests provided a justification for allocating
financial and human resources to the analysis of climate issues

»» KEY MESSAGES:

e The climate stress tests mobilised a large number of internal bank teams from several

different departments.

e The banks’ internal teams have been trained in climate issues and for one bank dedicated

recruitments have been made.

e The implementation of climate stress tests has thus justified the mobilisation of financial
and human resources to work on these subjects.

=> Co-benefits for transition finance: The more banks internal teams are trained on climate
issues, the more they are likely to understand the dynamics of the transition and
the more they are able to better accompany their counterparties in the transition.

The fact that climate stress tests are prudential exercises,
particularly the ECB exercise, made it possible to mobilise
a large number of people within the banking teams, obliging
them to train on the subject. This was demonstrated by the
change in the number of people involved in the exercise
between the ACPR exercise and the ECB exercise. The banks
interviewed indicated that the mobilisation of teams was
much greater for the ECB exercise than for the ACPR.
The ACPR exercise had mainly mobilised a few people in the
CSR department and a few people in charge of climate risk
in the Risk department. The fact that the ECB exercise is a
regulatory exercise within the SREP supervision process,
with wider sets of scenarios, led the banks to mobilise far
more people internally.

In most of the banks interviewed, the Risk department
teams carried out this exercise in collaboration with their
CSR department, which was responsible for ensuring that
the bank’s climate strategy and sectoral trajectories were
taken into account in the exercise. Some banks also directly
involved their business teams, particularly in the development
of sectoral analyses, which was a novelty for these people
who had never before carried out a regulatory stress test.
The Economic Research teams were also sometimes
involved. As a result, the average number of FTEs (Full-Time
Equivalent) involved in the ECB exercise on a full-time basis
approximatively 10 people per bank over the entire duration
of the exercise. A much larger number of people were
partially involved in the exercise however. In one bank, up to
100 people were partially involved in the exercise, demon-
strating the importance of the subject within banks and the
standardisation of it.

Most of the banks did not necessarily recruit people spe-
cialised in climate issues, but focused more on training their
staff. However, one bank specified that the implementation
of the ACPR pilot exercise had led to several dedicated
recruitments.

For banks that had already begun working on climate risks,
this also enabled the teams who had previously been respon-
sible for climate-related risks and issues to legitimise their
ongoing work, both with operational teams, as well as, above
all, with top management, thus justifying additional
resources. Before these exercises were carried out, the anal-
ysis of climate-related risks within financial institutions
was still at an exploratory stage, and the resources allocated
to this analysis were not necessarily proportionate to the
challenges. The climate stress test exercises have confirmed
the need to allocate resources to these issues.

The more banks’ internal teams are trained on climate
issues, the more they are likely to understand the dynamics
of the transition. This will enable them to better accompany
their counterparties in the transition. Once again, it will
depend on how they will take these issues into consideration.
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3. The climate stress tests have helped banks to strengthen
the coordination among their teams on climate issues

»» KEY MESSAGES:

¢ The implementation of climate stress tests has prompted a number of bank departments to
coordinate more formally to address climate issues.

=> Co-benefits for transition financing: Better coordination between teams allows for better
communication on climate issues, and thus enables skills and information sharing on these
issues between teams. A coordination between the Business, the CSR, and the Risk team
is the ideal way of having an integrated management of both risks and environmental

impacts.

The implementation of these exercises, and in particular the
ECB exercise, also made it possible to strengthen coordina-
tion between the various teams on climate issues, and espe-
cially the Risk department team, the CSR department team,
the Business department team and the top management.
For example, for one of the banks, the implementation of the
ACPR pilot exercise led to the creation of a Climate Risk
Committee and the creation of cross-functional committees
between the Risk department and the CSR department.

Although in several banks, these different teams had been
able to work together before carrying out climate stress tests,
these exercises helped reinforced this dynamic. As the ECB
exercise was a regulatory prudential exercise, the banks

followed the same organisational processes as for traditional
prudential stress tests. These processes involve a large
number of internal meetings and validation of the results by
the various departments involved. It made it possible to
institutionalise discussions between the different depart-
ments on climate issues in a more official way.

The more the banking teams are coordinated, the more
efficiently information on climate issues will circulate and the
more the teams will be able to communicate and self-train
on the different aspects of these issues according to their
line of business. A coordination between the Business, the
CSR, and the Risk teams is the ideal way of having an inte-
grated management of both risks and environmental impacts.

4. An increased involvement of banks’ top management

on climate issues

»» KEY MESSAGES:

¢ The climate stress tests, and in particular the ECB stress test, involved a significant investment

by the top management.

=> Co-benefits for the financing of the transition: The more the top management of banks
understands the climate issues, the more they are able to integrate them into the develop-
ment of the bank’ global strategy. If these strategies integrate environmental materiality,
it could ultimately lead to a better financing of the transition.
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The climate stress tests made it possible to strengthen
the involvement of top management in climate issues. Unlike
the ACPR exercise, top management was very involved in
the ECB exercise. The prudential nature of this exercise
strongly encouraged the banks’ top management to actively
participate, from the design of the methodology to the
validation of the results which were presented to the regu-
lators. The involvement of top management was similar to
the usual stress tests conducted by the EBA.

This demonstrates both the increased importance on how
climate issues are considered internally, as well as the influ-
ence that the European supervisor can have on banks.
Although it was mentioned from the beginning that the ECB
exercise would not have direct consequences on the
regulatory capital requirements of banks, it could still
affect the SREP rating of banks and ultimately lead to
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consequences in terms of supervision. On the other
hand, as the ranking of banks according to their SREP
rating was communicated, the fear of obtaining a lower rank-
ing than their competitors was also a lever for change and
a motivation for top management to get involved in the
exercise.

The more banks’ executive committees understand cli-
mate issues, the better they will be able to integrate these
issues into their overall strategies. These strategies could
potentially lead to better financing of the transition if they
accurately take into account the specificities of climate
issues and the environmental materiality of their counter-
parties. In addition, the more top management sends sig-
nals on the importance of analysing climate issues and risks
within the banks, the more likely internal staff will buy into
this, and thus take decisions accordingly.

5. An opportunity for supervisors to learn about climate issues

»» KEY MESSAGES:

¢ The climate stress test exercises have helped to improve supervisors’ knowledge on climate
stress testing issues, and thus on climate issues in general.

=> Co-benefits for transition finance: The more trained supervisory teams are, the better they
will be able to integrate climate issues into their supervisory processes and decisions. These
supervision measures could have a positive impact on transition financing, but also a neg-
ative one depending on how they are used (see section 5).

The climate stress tests have also led to a significant increase
in the skills of the supervisory teams, for both the ACPR and
the ECB, regarding climate-related issues and risks. For
each of the two supervisory authorities, only a few specific
recruitments have been made, as the authorities have instead
chosen to train their teams internally.

The ACPR exercise was built with the teams of the Banque
de France and the financial institutions that participated in the
exercise. Several workshops were organised between the var-
ious stakeholders during the exercise. These workshops enabled
the various teams to build up their common skills. A question
and answer procedure between the banks and the ACPR was
also set up on a weekly basis, as well as several bilateral meet-
ings (ACPR, 2021). The Banque de France also acts as the
secretariat for the NGFS, which enabled them to capitalise on
the work carried out within the framework of the NGFS for the
construction of the scenarios and, more generally, the method-
ological framework of the pilot exercise. Training sessions have
also been organised for several teams within the ACPR.

In carrying out its climate stress test exercise, the ECB
also organised a number of training sessions for its teams.
They organised a number of working groups, which included
experts, on the issue of data, scenarios and modelling.
The ECB teams have also set up discussion groups
with several other central banks around the world to discuss
the improvement of methodologies and scenarios. Finally,
training opportunities and topical webinars are offered to
all staff, for instance by the Climate Change Centre (ECB,
2021a).

Climate awareness and training on climate issues are
essential if regulators and supervisors are to integrate
climate issues and risks into their supervisory processes
in a meaningful way. More generally, the more regulators
and supervisors understand the specificities of climate
issues, the better they will be able to deal with them. The
impact of these supervisory decisions on transition
financing however will depend on the instrument chosen (see
section 5).
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lll. ANALYSES ARISING FROM CLIMATE
RISK MODELLING EXERCISES,
IN THE CONTEXT OF CLIMATE
STRESS TESTS, HAVE HAD LIMITED
CO-BENEFITS ON BANKS’ ABILITY
TO FINANCE THE TRANSITION

»» KEY MESSAGES:

Understanding the dynamics of the transition to a low-carbon economy requires analysing the
impacts of the transition at a very granular sectoral level.

The scenarios used in the framework of climate stress tests do not have a sufficiently good sec-
toral granularity.

Most of the banks interviewed have yet to fully capture the sectoral dimension of the transition
dynamics in their internal models.

The modelling exercises carried out in the context of climate stress tests present numerous lim-
itations to the evaluation of the impacts of climate-related risks in the real economy. It therefore
makes it difficult to assess the financial impacts of these risks for banks.

=»> Co-benefits for the financing of the transition: If the modelling techniques used today in climate
stress tests have difficulty assessing the impact of the transition in the real economy, banks
would not be able to improve their understanding of the dynamics of the transition and offer

relevant financing solutions accordingly.

1. The importance of modelling the sectoral impacts
of the transition over different time horizons

As part of the transition risk analysis to ensure the resilience
of the financial system, banks should understand their
concrete exposure to the changes in the economic
system that will be required in the context of the low
carbon transition. This basis for risk analysis could also
help increase the capacity of banks to finance the
necessary restructuring of the economy in the context of the
transition.

Specifically, this win-win approach implies identifying
the complex dynamics of transition at various scales,

initially at least at the scale of economic activities and
their interconnections (Calipel et al., 2021; Hubert et al., 2022).

Understanding the dynamics of sectoral restructuring must
essentially be based on a vision of long-term objectives and
their short-term consequences. Therefore, the restructuring
of the economic apparatus in line with long-term objectives
must go through milestones. These steps may be necessary
in the medium term or even in the immediate future, depend-
ing on the sectoral issues and the characteristics of the
companies involved in these activities (Hubert et al., 2022).
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2. Understanding transition dynamics by improving risk
models: a laborious undertaking

The understanding of sectoral dynamics, and their ability
to reflect short to long term issues, can be involved in differ-
ent parts of the stress test exercise. Stress tests lead to
several levels of modelling which may present opportunities
for financial actors (banks and supervisors) to better under-
stand the specificities of climate change issues.

The first level of modelling corresponds to the exercises
that develop the transition scenarios distributed by the super-
visors to the banks. These scenarios, in the context of the
ACPR and ECB stress tests, were derived from the NGFS
scenarios, which are themselves the result of complex mod-
elling exercises generated by the Integrating Assessment
Models (IAMs).

The second level of modelling corresponds to the model-
ling of financial risks by the banks, which integrate the data
generated by the supervisors’ scenarios as input data.

However, these two different levels of modelling seem to have
difficulties capturing all the dynamics and risk factors associated
with the transition. These factors hamper the ability of banks
to understand the impact of their counterparties on the transi-
tion, and thus slow down their ability to finance it.

Partial lessons learned from the NGFS
transition scenarios

These various modelling exercises have enabled banks to
ask themselves a number of questions in order to understand
the specificities of climate-related risk drivers and transition
scenarios. Most of the banking teams took the step of trying
to understand the underlying assumptions of the scenarios,
whether technological or macroeconomic, by evaluating in
detail the modelling carried out by the IAM models.

A number of banks interviewed indicated that they had dif-
ficulty in understanding the scenarios assumptions, and many
pointed out that there was still room for improvement in the
development of the scenarios. For example, one bank was
surprised that the carbon prices increase in some of the NGFS
scenarios does not lead to a recession in some sectors. This
situation demonstrates that there is still room for improvement
in the modelling of impact transmission chains to the real
economy and then to the financial system. One of the banks
interviewed indicated that they have undertaken expert work-
ing groups on transition issues to build new internal transition
scenarios, in order to better model these transmission chains.

The more difficult it is for the banks to understand the
assumptions underlying the transition scenarios, the more

they will struggle to understand the impact that the transition
may have on their counterparties as they would not under-
stand the different transmission channels of transition risks.
Understanding the impact of the transition in the real
economy is fundamental if banks want to understand which
counterparty is really exposed to transition risks, and how
they could accompany them in their transition.

Banks’ internal models do not succeed
to fully capture the specificities
of the transition risk drivers

Regarding the integration of climate-related risk drivers
into banking models, supervisors noted progress between
the ACPR exercise and the ECB exercise. The banks were
thus led to reflect on how they could model climate-
related risks, either by using their current models and adapt-
ing them to the specificities of these risks, or by creating
new models that better enable to take these specificities into
account. These different methodological choices could vary
from one bank to another, but overall, all banks had to carry
out this methodological reflection.

The supervisors also considered that some of the French
banks had a better understanding of climate-related
risk drivers than the average of the other European banking
institutions that participated in the ECB exercise, primarily
because they had already carried out an initial climate
stress test. This was also the case for banks from other
countries, such as the Netherlands, which also took part
of a climate stress test exercise. Therefore, the fact that
French banks have carried out a climate stress test exercise
several times has enabled French banks to develop internal
skills.

The ECB exercise revealed in particular, however, that
banks still have difficulties incorporating long-term
climate-related risk drivers into their models. The results
of the ECB exercise (ECB, 2022¢) indicate that the
majority of banks have tended to use existing risk
assessment models to carry out long-term projections,
whereas the latter are better suited to capturing the
effects of short-term projections in traditional stress test
exercises. The main consequence of this is that banks’
models are relatively less sensitive to climate risks in long-
term scenarios than in short-term ones. Moreover, many
of these models do not fully capture all the sectoral specif-
icities of the transition, as they were not designed for
this purpose. These statements must be again qualified
according to the banks, some of which have more advanced
models than others.
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It should be noted here that it is not easy for banks to adapt
their models quickly. It has taken several years for banks to
adapt and improve their models since the introduction of
Basel Il (BIS, 2004) then Basel lll (BIS, 2071, 2017). This could
slow down banks from developing models that are better
adapted to the analysis of climate-related risks and their
transmission chains.

However, while banks have been thinking about improving
their internal models, few have done enough work to enable
their models to understand the dynamics of transition sector
by sector. Understanding these dynamics remains yet crucial
if banks are to be able to finance the transition efficiently.

The limits of climate stress test
in understanding transition dynamics

In general, the question of the relevance of climate stress
testing and risk management models for understanding all
the granular specificities of transition dynamics may arise.
Indeed, conventional stress tests are instruments that usually

14CE

model economic shocks at a macro level. However, climate
risks occur in transition contexts where it is necessary to
observe the dynamics and transmission channels at a much
thinner granular level. Although climate stress tests have
developed methodologies with a sectoral approach, they are
not tailored to fully capture all transition dynamics. Including
all the climate-related risk drivers, which may differ by sector,
affect the players in the same sector in an extremely varied
manner, and may overlap, would imply the development of
extremely complex scenarios. Introducing these scenarios
into banks’ modelling exercises could be extremely laborious
(Calipel et al., 2021).

The scenarios used in the climate stress tests could still
be perfected, but it seems unlikely that they will ever allow
banks to capture the essence of the transition dynamics for
the reasons mentioned above. Yet, for banks to be able to
participate in the financing of the transition, it seems very
important that they have fully integrated all the specificities
of these dynamics, particularly at a sufficiently granular
sectoral level, so that they can make decisions with knowl-
edge of these different dynamics.
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IV. THE COLLECTION OF KEY
INDICATORS BY BANKS CAN HAVE
IMPORTANT CO-BENEFITS FOR
TRANSITION FINANCING, PROVIDED
THEY ARE RELEVANT

1. The importance of a counterparty-level analysis to better
understand the risks and opportunities of the transition

financing

Collecting climate data from counterparties is an essential step
if banks want to be able to understand the current exposure of
their portfolios to climate-related risks, but above all, if they want
to develop a robust decarbonisation financing strategy. For this,
the relevance of the indicators to be collected is essential.

For example, risk analysis and financing needs analysis
should include an assessment of whether the counterparty’s
activity or assets are climate-damaging, both now and in the
future. These activities may give rise to a risk of financial
loss in the event of a transition. The reduction or transforma-
tion of these harmful activities may thus potentially motivate
the banks to finance the investments that are needed.

Understanding its harmfulness on climate and its pros-
pects for evolution requires a counterparty-wide view, in

addition to an understanding of sectoral issues. This may
depend on counterparty-specific parameters such as
the company’s production apparatus, its business environ-
ment, its national context, its own innovation capacity, its
strategy, etc.

Generally, financial actors do not automatically have
access to multiple sources of information at the level of their
counterparties. This is a difficulty observed in previous work,
particularly in the context of transition risk analysis tools
developed by external service providers that explicitly
seek to perform a granular analysis of portfolios (Hubert
et al., 2022). For the time being, this seems to be pushing
supervisors to focus the information gathering effort
required of banks on a few GHG-type indicators, consid-
ered as proxies for counterparty risk exposure.

2. The collection of EPCs in the real estate sector: a complex

but improving exercise

»» KEY MESSAGES:

e As part of the ECB exercise, banks were required to collect Energy Performance Certificates

of buildings of their counterparties.

¢ Banks have had great difficulties in collecting this data and have mostly used proxies.

e Many banks have taken steps to put processes in place to collect these data in the future.

=> Co-benefits for financing the transition: Knowing the EPC exposure of their portfolios could
allow banks to propose financing offers more adapted to housing renovation.
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An ECB request of interest to understand
the real estate sector’s financing risks
and opportunities for banks

In carrying out its exercise, the ECB asked banks to collect
the Energy Performance Certificate (EPC) of the buildings
underlying mortgages made to their counterparties and all
exposures where the collateral was a real estate property.
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As explained in Box 2, the real estate sector is highly
exposed to transition risks through its greenhouse gas emis-
sions, and climate-related regulations put a major decarbon-
isation effort on the sector in France, particularly through the
obligations to renovate thermal sieves. Therefore, the sector
represents for banks an exposure to transition risk, but also
an opportunity to finance the transition, notably through the

thermal renovation of housing.

BOX 2: THE IMPORTANCE OF REAL ESTATE FOR BANKS’ TRANSITION RISKS
AND TRANSITION FINANCING IN FRANCE

Real estate is a significant part of banks’
balance sheets. Real estate loans to in-
dividuals, for example, represent about
37% of French banks loans and euro
areabanks loans (excluding loans to other

financial institutions)?2.

The real estate sector is a sector particu-
larly exposed to transition risks. The re-
sidential and commercial buildings sector
represents 14% of greenhouse gas emis-
sions (36% including indirect emissions
linked to the production of the energy used)
(EEA, 2022) and 40% of the European

Union’s energy consumption; and 18% of
greenhouse gas emissions (Citepa, 2022)
and 47% of energy consumption in France
(MTE, 2022). The sector is therefore particu-
larly sensitive to increases in energy prices.

It is also targeted by restrictive regu-
lations for buildings with poor energy
performance. In France, for example, the
Climate & Resilience Law adopted in 2021
implements progressive bans on renting
and rent increases for the worst-rated
housing*®, even though these represent

more than 42% of the housing stock in
France (housing with labels E to G of the
Energy Performance Diagnostic) (French
Ministry of Environment, 2022).

Within the European Union, the sector
could be affected by the Energy Perfor-
mance of Buildings Directive, proposed
as part of the European Commission’s
’Fit for 55’ legislative package, which sets
targets for significant reductions in the
energy consumption of buildings by 2030
and by its potential integration to a new
EU ETS (European Commission, 2021b).

EPCs are an interesting element for measuring the extent
of a building’s exposure to renovation obligations, and its
GHG emissions. This information is a first step in analysing
the financial risk borne by borrowing households. It also
makes it possible to document the need to finance housing
renovation, in line with the sector’s transition objectives set
by economic regulations in France.

This data can be extremely helpful for banks to plan tran-
sition strategies in this sector, beyond simply assessing their
exposure to transition risk. For example, understanding the
energy performance of the buildings on which their mort-
gages are based could enable them to make appropriate
energy renovation offers to the households concerned, espe-
cially the lowest income households, who live in more than
half of the thermal sieves in the European Union (Evain &
Nogues, 2022). These offers could have a significant trans-
formative effect as they would contribute to the financing of
energy renovations, which are at the heart of the European
Union’s objectives of achieving carbon neutrality by 2050.

12. ECB, Statistical Data Warehouse, as of 31 December 2022.

In practice, few banks have actually
succeeded in collecting EPCs
from their counterparties

According to the data collected by the ECB during the
stress test, buildings rated from E to G would still account
for 43% of the housing loan portfolio of banks in the European
area and 17% would have an unknown EPC (ECB, 2022¢).
This demonstrates the potentially large exposure of banks
to transition risks in this sector.

However, these data should be treated with caution, as
banks have made extensive use of proxies when the infor-
mation was not available. The ECB proposed a certain
number of proxies for the banks: period of construction
of the building, size of the building, energy related expendi-
tures of the building. In the euro area, 65% of banks used
proxies.

13. LAW No. 2021-1104 of 22 August 2021 on combating climate change and strengthening resilience to its effects.

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043956924
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The exercise enabled banks to diagnose
the difficulty of collecting information

Banks have had great difficulties in collecting EPCs for
mortgages loans, especially at the stock level but also the
new loans flows level. Either this data, and in particular data
on stocks, was simply not available in the banks’ information
systems, or no structure for reporting had been put in place
by the bank to collect this data, although it may be available
at the level of the banks’ local subsidiaries.

The extent to which the banks have made progress in this
data collection process is heterogeneous. For example, one
of the banks interviewed indicated that the energy perfor-
mance of the building was not part of the discussions
between the banker and the borrower when a new loan was
taken out. On the contrary, another bank has introduced
since 2021 a mandatory collection of EPCs for new financing
flows. It now manages to obtain up to 25% of the EPCs within
its outstanding property loans directly into its systems. This
same bank is also developing an EPC collection methodol-
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ogy with an external service provider in order to complete
this data within its portfolio.

The exercise has allowed some banks
to accelerate their efforts, while others
continue to show some reluctance

Most of the banks interviewed indicated that they continue
the work of collecting EPCs from their loan portfolio after the
climate stress test exercises have been carried out by install-
ing in-house data collection information systems and sys-
tematising the collection of these data for new mortgages.

One bank reported, however, that each request for a new
loan within a customer journey was timed and corresponded
to profitability indicators for the bank. Thus, the more infor-
mation requested when taking out a new loan, the lower the
profitability of the operation. This factor could be an obstacle
to the implementation of exhaustive information gathering
by bank management.

3. Collecting GHG emissions data of banks’ counterparties:
a difficult first step but not sufficient to understand their

transition potential

»» KEY MESSAGES:

e Banks had to collect GHG emissions of their counterparties in order to understand their exposure

to transition risks.

e Banks have had difficulties in reliably collecting these emissions indicators, especially scope

3 emissions.

¢ Determining banks’ counterparties GHG emissions is a first step, but this indicator presents
some limits in evaluating both transition risk and environmental impact of these counterparties.

=> Co-benefits for transition financing: Counterparty GHG emissions indicators do not provide
sufficient information on the transition potential of banks’ counterparties and should be com-
plemented by other indicators that enable banks to understand how they should support their

counterparties in the low-carbon transition.

March 2023 — Climate stress tests: what co-benefits can we expect for transition financing?



An ECB request to understand banks’
exposure to high-emitting sectors

The ECB asked banks to collect a number of metrics aimed
at calculating the sensitivity of banks towards the greenhouse
gas industries and measuring the financing and emission
levels of their high-emitting counterparties. Banks were asked
to provide the amount of their total exposures and revenues
for 22 NACE sectors'® covering at least 80% of their revenues.
They also had to provide the amount of their 15 largest coun-
terparties’ GHG emissions for each NACE sector, the amount
of their associated exposure to these counterparties, and
the average revenues of these counterparties’ revenues over
the last three years (2018 to 2020).

For example, the seven sectors with the highest green-
house gas emissions accounted for a median share of 29%
of reported exposure related to the studied counterparties
operating in the 22 sectors. However, this share of exposure
varied greatly between banks’ different business models.

Banks have encountered difficulties
in collecting reliable data on their
counterparties GHG emissions

The GHG emissions data for banks’ counterparties should
also be treated with caution given the difficulty that banks
have had in collecting them, particularly Scope 3 emissions,
even though these represent the main driver of counterpar-
ties’ carbon intensity (ECB, 2022¢).

While financial data by sector and counterparty could be
easily provided by the banks, collecting greenhouse gas
emissions, and especially scope 3 emissions, from their
largest counterparties was much more difficult. Data collec-
tion methodologies have been heterogeneous between
banks Many of them have developed internal methodologies,
trying to analyse the annual reports of their larger counter-
parties in detail. It was, however, often difficult for them to
separate the emissions generated by the parent company
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and subsidiaries, for example if the bank only financed the
subsidiary. Most of the time, they combined these internal
methodologies with data provided by external providers in
order to compare the data with each other. It turned out that
there was considerable heterogeneity between the data col-
lected, which could be as much as double for the same
counterparty, particularly for Scope 3 emissions.

This data collection has generated a lot of frustration
among banks, who felt that this data was unusable and their
reliability difficult to ensure. As a result, many of them advo-
cated strengthening regulations on large companies’ report-
ing of climate data in order to ensure greater transparency
and quality of this information.

Counterparty GHG emissions: a limited
indicator for banks to finance the transition

The collection of this data on their large counterparties
is a first step to allow banks to have a first overview of the
carbon footprint of their portfolios. However, and as stated
by the ECB in the report on the results of the exercise (ECB,
2022¢), they do not fully allow banks to assess their expo-
sure to transition risks. They are also insufficient if banks
wish to participate more actively in transition financing.

The indications of corporate emissions provide banks
an overview of the current impact that their counterparties
may have on the environment, but they do not predict the
transition potential of these same counterparties. Nor do
they provide information on how banks can support their
transition and which assets they should finance, when and
how.

Counterparty transition plans, for example, will become
mandatory with the implementation of the Corporate Sustain-
ability Reporting Directive (CSRD)*'® for large companies®®.
Corporate transition plans, if robust, will enable banks to better
understand their transition potential and support them in their
financing needs (Evain & Nogues, 2022).

14. The General Industrial Classification of Economic Activities within the European Communities (NACE) was adopted in 1970 to establish a common
classification of economic activities in the European Community and ensure the comparability of national and European classifications

and therefore of national and European statistics.

15. DIRECTIVE (EU) 2022/2464 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 14 December 2022 amending Regulation (EU)
No 537/2014, Directive 2004/109/EC, Directive 2006/43/EC and Directive 2013/34/EU, as regards corporate sustainability reporting.
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:320221 2464&from=EN

16. The companies concerned by the CSRD mainly follow the following criteria: listed companies or companies with at least two of the following
criteria: turnover exceeding 40 million euros, a balance sheet exceeding 20 million euros, average number of employees exceeding 250.
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V. CLIMATE STRESS TESTS:
A LIMITED ROLE IN THE STRATEGIC
AND DECISION-MAKING PROCESSES

OF BANKS

Stress tests results can have consequences for banks’
internal risk management strategies. They may lead them
to review their overall risk management framework,
to modify their asset portfolios and financing strategy, to
modify their capital allocation accordingly, etc (Konietschke
et al., 2022). Banks’ desire to reduce their exposure to
climate-related risks could potentially lead them to

change their financing and investment allocation strategy
and thus possibly increase their financing in favour of the
transition.

This assumption may or may not be confirmed depend-
ing on how banks actually adapt their climate risk manage-
ment strategy to the results of the climate stress tests.

1. The climate stress tests have prompted some strategic
thinking on climate issues within banks without any major
change in their objectives and strategic plans

»» KEY MESSAGES:

e The climate stress test exercises enabled banks to assess their climate strategy through

the dynamic balance sheet exercise.

* These exercises have led banks to question their market positioning and, more generally, their
ability to meet their climate commitments.

=> Co-benefits for financing the transition: These strategic reflections are still at an embryonic
stage and it is still too early to assess the impact of these reflections on potential investments
and financing decisions in favour of the transition.

Climate stress test exercises have forced banks to think
about the strategic allocation of their portfolios over long-term
scenarios. In the projection exercises of the climate stress
tests, the use of the dynamic balance sheet enabled banks
to project the exposure of their portfolios over a 30-year
horizon. In particular, they were asked to reallocate their
balance sheet according to the different scenarios, with
intermediate targets in 2030 and 2040. To do this, the banks
had to take into account both their specific strategy and their
business environment when reallocating their portfolios. They
had to project their various public commitments, think on
their positioning, and take into account the possible sectoral
changes of their counterparties in a low-carbon transition
context.

Almost all the banks interviewed have attempted to trans-
late their different commitments into the dynamic balance
sheet. Some banks also used KPIs, such as the climate
score, used internally for their large counterparties to deter-
mine their allocations. For most banks, this was the first time
they had the opportunity to concretely understand the impact
of their long-term strategies and objectives on their portfolios.
It allowed both the CSR teams to understand the implications
of these strategies in a more operational way and the Risk
Management teams to become more familiar with them.

Translating their strategy into a dynamic balance sheet
exercise for the first time enabled the banks to have some
reflexions on their market positioning and, more generally,
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on their ability to meet their carbon neutrality commitments
by 2050. Some of the banks interviewed have a systemic
positioning, financing the entire economy. In their view, stop-
ping financing certain sectors that emit too much, and would
not allow them to achieve carbon neutrality by 2050, would
force them to reduce the size of their balance sheet, and
ultimately change their positioning by becoming a more
specialised bank. In some banks, potential trade-offs
between sectoral market share objectives and their transition
objectives have been discussed internally. They realised that
some of the objectives they had set themselves to maintain
a certain market share threshold in several sectors were in
fact incompatible with their carbon neutrality commitments.

Several banks also wondered about the sectoral
investment needs to meet national climate targets in order
to understand in which sectors they needed to invest.
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The stress test exercises were not the only driver fuelling
the banks’ reflection on their strategy and positioning. It did,
however, feed into existing thinking through a slightly more
operational (even though theoretical) application of the banks’
strategies and commitments.

This strategic thinking, however, is still in its infancy. The
banks interviewed did not specify that these reflections
had so far led to the formulation of strategic objectives
internally, with a view to either reducing their exposure
to transition risks or better financing the transition. It is there-
fore still too early to assess the impact of these reflections
on potential investment and financing decisions in favour of
the transition.

2. Climate stress tests did not change the relationship banks
had with their counterparties on climate issues

»» KEY MESSAGES:

¢ Climate stress tests have not led French banks to discuss climate issues with their counterparties,
neither to collect data nor to present the results of the exercises.

=» Co-benefits for the transition: The banks did not necessarily take the opportunity of the
completion of climate stress tests to introduce climate issues into their discussions with
their counterparties. This was partly because they estimated that the results of the stress
test were not reliable enough. This can be seen as a missed opportunity of initiating dialogues

with their counterparties on transition issues.

For most of the banks interviewed, the implementation of
climate stress tests did not lead to more in-depth discussions
of climate-related issues and risks with their counterparties.

This could have been an opportunity for the banks inter-
viewed to benefit from this exercise by having more in-depth
discussions with their counterparties. It could have been an
opportunity for them to collect the data they were asked to
collect in a more efficient manner, but also to understand
more about the transition potential of their counterparties in
order to be able to perform the exercise of projecting their
portfolios more efficiently. For some banks that were already
discussing climate issues with their counterparties, conduct-
ing these exercises does not seem to have deepened this
dynamic. Although it is understandable that banks did not
necessarily have the time to ask all the information needed

during the exercise, it did not seem to have set the dynamic
for future exercises.

Moreover, few of the banks interviewed appear to have
communicated the results of climate stress tests to their
counterparties. This can be explained by the lack of
confidence in the results of the climate stress tests (see
Section 3). Most banks found it difficult to introduce the
results of climate stress tests for the sake of credibility with
their counterparties.

All'in all, these exercises could have been an opportunity,
if the results had been considered more relevant, to introduce
the climate issue in a more institutionalised manner into the
banks’ discussions with their counterparties. In fact, most
banks currently have routine discussions with their counter-
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parties on their overall financing strategies. Climate issues
could have been included in these discussions thanks to the
stress tests. While some banks have already taken this step,
it has not been as a result of climate stress tests.
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Integrating climate issues into banks’ strategic discussions
with their main counterparties is essential if they are to under-
stand how to support them in their transition process.

3. Climate stress tests have had no direct impact on banks’
investment and financing decisions

»» KEY MESSAGES:

¢ Climate stress tests have not led banks to change their financing and investment criteria that

would take their results into account.

e The main reason for this is that banks do not consider the results of climate stress tests to be
sufficiently reliable to be incorporated into decision-making processes.

» The stress tests have so far not led to binding supervisory measures for the majority of euro area

banks.

=> Co-benefits for the transition: Climate stress tests play a limited role in financing the transition

for now, for two main reasons:

- It is difficult today to demonstrate the financial materiality of climate-related risks using

current modelling techniques.

- It is not clear whether demonstrating the financial materiality of climate risks and the super-
visory consequences of stress tests will actually lead to positive decisions in favour of transi-

tion financing.

Although the climate stress test exercises have enabled
banks to confront their various climate commitments with a
slightly more operational reality, they have so far had little
impact on banks’ investment and financing strategies. Sev-
eral factors may explain this.

Results of climate stress tests are
considered unreliable to justify strategic
decisions in favour of the transition

To date, the results of the climate stress tests have not
been sufficiently severe for banks to justify, from a risk point
of view, a change in their strategy. For example, the cumu-
lative credit and market risk losses estimated in the short-term
scenarios (over 3 years) amounted to 70bn euros for the
disorderly transition and physical risk scenarios cumulated
for the 41 banks assessed (ECB, 2022¢). By comparison,
the regulatory stress test exercise conducted by the EBA in
2021, on a sample of the 50 largest banks in the European

Union and the European Economic Area, estimated credit
and market risk losses in its adverse scenario at 382bn euros
(EBA, 2021).

The ECB considers that these stress test results are likely
to be underestimated, firstly because, unlike the usual stress
tests conducted by the EBA, no GDP contraction was esti-
mated in any of the scenarios and secondly because banks’
models and data still struggle to accurately capture the spe-
cificities of climate-related risk drivers (ECB, 2022a). The
underestimation of the stress test results was also observed
by the ACPR during its pilot exercise for similar reasons
(ACPR, 2021).

This observation was also shared by the banks interviewed,
although they often pointed out more the lack of adversity
of the scenarios as the main factor explaining the unreliabil-
ity of the results. Some of the banks interviewed also stressed
the lack of transparency in the underlying assumptions of
the scenarios used.
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This lack of confidence in the reliability of the results of the
climate stress tests not only hindered better consideration
of the bank’s risk management strategy, but was also some-
times counterproductive. Some banks did not wish to com-
municate internally on the results of the stress test, precisely
so as not to discredit the materiality of climate-related
risks or the very relevance of the climate stress test
exercise. On the other hand, it was raised by some banks
that a 30-year horizon was too far away to really push their
internal teams to modify their strategy. This idea that the
materiality of climate-related risks can only be achieved in a
distant future is not necessarily true, however, as demon-
strated by the materialization of certain climate-related risks
already observed.

The difficulty in demonstrating the materiality of climate-re-
lated risks, generated by the uncertainties linked to the mod-
elling of adverse transition scenarios and their impacts,
currently hinders the direct use of climate stress test results
in banks’ investment and financing decisions. To date, no
bank has modified its strategy following the climate stress
test exercises. If some banks have been able to modify their
investment or financing strategies in recent years, by using
more climate criteria in their decision-making, this is gener-
ally not a consequence of the climate stress tests but rather
a consequence of their internal commitments.

The impact of supervisory measures
on transition financing is still uncertain

Prudential measures resulting from standard stress tests
can have binding effects on banks. This can be either by
imposing additional capital reserve requirements, thereby
reducing their ability to lend to their counterparties, or through
other supervisory measures under the SREP (EBA, 2018)
which may also have an impact on banks’ strategy.

The climate stress test exercises conducted by the ECB
did not intend to lead to a change in banks’ capital require-
ments in a direct way, as they were mainly learning exercises.
However, the results of the ECB climate stress test, along
with the 2022 thematic review have fed into the SREP assess-
ment process of banks. The SREP assessment, for some
euro area banks, have led to binding supervisory measures,
such as the requirement for the bank to put in place a plan
demonstrating the strengthening of the C&E risk manage-
ment framework, with potential additional capital require-
ments (ECB, 2022f) (see section 1). All these measures
could become more restrictive in future supervisory exercises
on climate-related risks.

Questions may arise regarding what impact these meas-
ures might have on the incentive for banks to finance the
transition. Overly stringent measures on banks’ capital
requirements could have potentially negative consequences
on transition financing. If applied to a large number of carbon
intensive sectors, such additional capital requirements could
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effectively cause a contraction of banks’ credit supply, pre-
venting them from having the resources to finance the tran-
sition (Chamberlin & Evain, 2021).

Other supervisory measures within Pillar 2 of prudential
regulation could, however, have more positive effects on
transition financing. These measures could be, for example,
requests for general training of banking teams on climate
issues, requests for changes in governance so that climate
issues are systematically included at each level of deci-
sion-making, concentration limits or the capping of the var-
iable remuneration (Evain et al., 2022).

These supervisory measures act more on banks’ internal
processes, which can be powerful levers for change, than
on quantitative measures assessing the financial materiality
of climate-related risks. This last point is particularly impor-
tant since it is uncertain that the assessment of financial
materiality of transition risks necessarily lead to a decision
in favour of financing the transition. For example, a risk man-
agement strategy could lead banks to disinvest from certain
assets, without seeking to support them in financing the
transition. However, these assets would remain in the real
economy and could be refinanced by other financial actors,
less concerned with the environment (Hilke et al., 2021).
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So far, climate stress tests are prudential ins-
truments that have taken up a lot of space in the
public debate. In addition to their initial objective
of assessing the capacity of banks to deal with
climate-related risks, they may have a more in-
direct role to play in financing the transition by
enabling banks to remove a certain number of
obstacles to this financing.

Certainly, climate stress tests have played an
important role in making climate issues more
credible and strengthening banks’ capacity to
understand these issues. The main co-benefit of
these exercises for transition financing is that
they have an important initial effect on the banks’
organisational processes and on the training of
their teams on climate issues. The more banks’
organisational processes integrate these issues,
and the more teams are trained, the more they
may be able to make decisions in favour of tran-
sition financing.

However, to really have a beneficial impact on
transition financing, these exercises should allow
banks to really understand the transition dyna-
mics of their counterparties, and should not only
focus on their current exposure to climate-related
risks. This is where climate stress tests have
many limitations. Climate stress test methodo-
logies have a limited role to play in enabling banks
to understand the transition dynamics of their
counterparties, as the scenarios proposed, and
requested data is not yet fully adapted for this
purpose.

Moreover, although they have triggered some
strategic thinking within the banking teams, cli-
mate stress tests have so far not led to any
changes in banks’ financing and investment de-
cisions in favour of the transition. On the one
hand, it is still too early for these exercises to
have modified the banks’ climate strategies, and
on the other hand, the methodological limitations
of the exercise make it difficult to demonstrate
the financial materiality of climate-related risks.

Finally, it is not clear that demonstrating the
financial materiality of climate risks, and the su-
pervisory consequences stress tests may have
accordingly, will actually lead to positive deci-
sions in favour of the transition financing. It will
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depend on how banks will actually take climate
issues into account in their decisions-making
processes and which instruments supervisors
will decide to use to act on these processes.

Therefore, while climate stress tests have been
an interesting first step for banks, notably through
a significant integration of climate issues into
their organisational processes, they are insuffi-
cient to trigger a real shift in the financing of the
transition by banks.

In order to achieve this objective, stress tests
should be accompanied by other instruments
that allow banks to better understand the tran-
sition dynamics of their counterparties in order
to better support them in the transition. Banking
transition plans could be a good solution for that,
as they should themselves rely on banks’ main
counterparties transition plans, and allow the
banks to better understand how they can accom-
pany their counterparties in the transition (Evain
& Nogues, 2022). They could then play a signifi-
cant role in filling the gap of what is really missing
for banks to effectively start this shift to transition
financing. Although the transition plans of large
companies are not yet currently publicly avai-
lable, they are expected to become available as
early as 2025 with the implementation of the
CSRD. Banks will then be able to use these to
build their own transition plans.

March 2023 — Climate stress tests: what co-benefits can we expect for transition financing?



14CE

ANNEX

BANKING SECTOR:

¢ BNP Paribas: Antoine Bezat

e Banque Postale: Guillaume Biron, Zineb Tazi
e Crédit Agricole: Mikael Prebet

e BPCE: Delphine Bartre

e Groupe Caisse des Dépots: Claire Abbamonte

SUPERVISORS:
e ACPR: Laurent Clerc, Sébastien Diot, Lucas Vernet, Yves Chesnot

e European Central Bank: Bernadette Chmelar, Djean Ba Lou, Panagiotis Chronopoulos, Valentina De Cicco,
Damian Pérez Cucala, Sara Pesenti

March 2023 — Climate stress tests: what co-benefits can we expect for transition financing? 37



e ACPR. (2020, July). “Scenarios and main assumptions of the ACPR pilot climate exercise.” https://acpr.banque-france.fr/sites/
default/files/medias/documents/20200717 _main_assumptions and scenarios of the acpr climate pilot exercise.pdf

* ACPR. (2021). “A first assessment of financial risks stemming from climate change: The main results of the 2020 climate pilot
exercise.” https://acpr.banque-france.fr/sites/default/files/medias/documents/20210602_as_exercice pilote english.pdf

e Allen, T., Dées, S., Caicedo, M., Chouard, V., Clerc, L., de Gaye, A., Devulder, A., Diot, S., Lisack, N., Pegoraro, F., Rabate, M.,
Svartzman, R., & Vernet, L. (2020). “Climate-Related Scenarios for Financial Stability Assessment: An Application to France.”
SSRN Electronic Journal. https://doi.org/10.2139/ssrn.3653131

e Alogoskoufis, S., Dunz, N., Emambakhsh, T., Henning, T., Kaijser, M., Kouratzoglou, C., Mufioz, M. A., & Salleo, C. (2021).
ECB economy-wide climate stress test.” https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.en.
pdf?278f6135a442cd0105488513e77e3e6d

¢ Bank of England. (2019). “The 2021 biennial exploratory scenario on the financial risks from climate change.”
https://www.bankofengland.co.uk/stress-testing/2022/results-of-the-2021 -climate-biennial-exploratory-scenario

¢ BIS. (2004). “Basel ll: International Convergence of Capital Measurement and Capital Standards: A Revised Framework.”
https://www.bis.org/publ/bcbs107.htm

¢ BIS. (2011). “Basel llI: a global regulatory framework for more resilient banks and banking systems.”
https://www.bis.org/publ/bcbs189.pdf

¢ BIS. (2017). “Basel llI: Finalising post-crisis reforms. https://www.bis.org/bcbs/publ/d424.htm

e Calipel, C., Hilke, A., & Vailles, C. (2021). “Climate stress tests: The integration of transition risk drivers at a sectoral level.”
https://www.i4ce.org/en/publication/climate-stress-tests-the-integration-of-transition-risk-drivers-at-a-sectoral-level/

e Chamberlin, B., & Evain, J. (2021). “Indexing capital requirements on climate: What impacts can be expected ?” 14CE.
https://www.i4ce.org/en/publication/indexing-capital-requirements-on-climate-what-impacts-can-be-expected/

e Clerc, L. (2020). “Assessing Vulnerabilities and Raising Awareness Among Financial Players About the Risk of Climate Change:
The Role of Stress Tests.” Revue d’économie Financiere, 138(2), 225-242. https://doi.org/10.3917/ecofi.138.0225

¢ EBA. (2018). “Guidelines on common procedures and methodologies for the supervisory review and evaluation process (SREP)
and supervisory stress testing.” https://www.eba.europa.eu/sites/default/documents/files/documents/10180/2282666/fb883094-
3a8a-49d9-a3db-1d39884e2659/Guidelines %200n%20common %20procedures %20and %20methodologies %20for%20SREP %20
and%20supervisory %20stress %20testing%20-%20Consolidated %20version.pdf?retry=1

e EBA. (2021). “2021 EU-wide stress test, results. https://www.eba.europa.eu/sites/default/documents/files/document library/Risk%20

Analysis %20and%20Data/EU-wide %20Stress %20Testing/2021/ST %20results/1017864/2021-EU-wide-stress-test-Results. pdf

e ECB. (2020). “Guide on climate-related and environmental risks.” https://www.bankingsupervision.europa.eu/ecb/pub/pdf/
ssm.20201 1finalguideonclimate-relatedandenvironmentalrisks~58213f6564.en.pdf

e ECB. (20212, January 25). “ECB sets up climate change centre.” https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.
pr210125 1~3fc4ebb4c6.en.html

e ECB. (2021b).“Climate risk stress test SSM stress test 2022.”
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.climateriskstresstest2021~a4de107198.en.pdf

¢ ECB. (2021c). “The state of climate and environmental risk management in the banking sector.” https://www.bankingsupervision.
europa.eu/ecb/pub/pdf/ssm.202111guideonclimate-relatedandenvironmentalrisks~4b25454055.en.pdf

e ECB. (2022a). 2022 climate risk stress test. Publications Office. https://data.europa.eu/doi/10.2866/97350

e ECB. (2022b). “ECB Banking Supervision — Supervisory priorities for 2022-2024.”
https://www.bankingsupervision.europa.eu/banking/priorities/html/ssm.supervisory priorities2022~0f890c6b70.en.html

¢ ECB. (2022c). “Macro-financial scenarios for the 2022 climate risk stress test.”
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.macrofinancialscenariosclimateriskstresstest2022~bcac934986.en.pdf

e ECB. (2022d). “Financial Integration and Structure in the Euro Area.”
https://www.ecb.europa.eu/pub/pdf/fie/ecb.fie202204~4c4f5f572f.en.pdf

e ECB. (2022¢). “Climate Risk Stress Test 2022, Final results.”
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/annex/ssm.pr220708 annex2.fr.pdf

e ECB. (2022f). “Walking the talk, Banks gearing up to manage risks from climate change and environmental degradation.”
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.thematicreviewcerreport112022~2eb322a79c.en.pdf

e European Commission. (2021a). “Strategy for Financing the Transition to a Sustainable Economy.”
https://eur-lex.europa.eu/resource.html?uri=cellar:9f5e7e95-df06-11eb-895a-01aa75ed71a1.0001.02/DOC 2&format=PDF

e European Commission. (2021b). “’Fit for 55’: Delivering the EU’s 2030 Climate Target on the way to climate neutrality.”
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0550&from=EN

e Evain, J., Calipel, C., & Nogues, L. (2022). “Include mandatory banking transition plans within pillar 2.” |4CE.
https://www.i4ce.org/en/publication/include-mandatory-banking-transition-plans-within-pillar-2/

March 2023 — Climate stress tests: what co-benefits can we expect for transition financing?

14CE

38


https://acpr.banque-france.fr/sites/default/files/medias/documents/20200717_main_assumptions_and_scenarios_of_the_acpr_climate_pilot_exercise.pdf
https://acpr.banque-france.fr/sites/default/files/medias/documents/20200717_main_assumptions_and_scenarios_of_the_acpr_climate_pilot_exercise.pdf
https://acpr.banque-france.fr/sites/default/files/medias/documents/20210602_as_exercice_pilote_english.pdf
https://doi.org/10.2139/ssrn.3653131
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.en.pdf?278f6135a442cd0105488513e77e3e6d
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.en.pdf?278f6135a442cd0105488513e77e3e6d
https://www.bankofengland.co.uk/stress-testing/2022/results-of-the-2021-climate-biennial-exploratory-scenario
https://www.bis.org/publ/bcbs107.htm
https://www.bis.org/publ/bcbs189.pdf
https://www.bis.org/bcbs/publ/d424.htm
https://www.i4ce.org/en/publication/climate-stress-tests-the-integration-of-transition-risk-drivers-at-a-sectoral-level/
https://www.i4ce.org/en/publication/indexing-capital-requirements-on-climate-what-impacts-can-be-expected/
https://doi.org/10.3917/ecofi.138.0225
https://www.eba.europa.eu/sites/default/documents/files/documents/10180/2282666/fb883094-3a8a-49d9-a3db-1d39884e2659/Guidelines%20on%20common%20procedures%20and%20methodologies%20for%20SREP%20and%20supervisory%20stress%20testing%20-%20Consolidated%20version.pdf?retry=1
https://www.eba.europa.eu/sites/default/documents/files/documents/10180/2282666/fb883094-3a8a-49d9-a3db-1d39884e2659/Guidelines%20on%20common%20procedures%20and%20methodologies%20for%20SREP%20and%20supervisory%20stress%20testing%20-%20Consolidated%20version.pdf?retry=1
https://www.eba.europa.eu/sites/default/documents/files/documents/10180/2282666/fb883094-3a8a-49d9-a3db-1d39884e2659/Guidelines%20on%20common%20procedures%20and%20methodologies%20for%20SREP%20and%20supervisory%20stress%20testing%20-%20Consolidated%20version.pdf?retry=1
https://www.eba.europa.eu/sites/default/documents/files/document_library/Risk%20Analysis%20and%20Data/EU-wide%20Stress%20Testing/2021/ST%20results/1017864/2021-EU-wide-stress-test-Results.pdf
https://www.eba.europa.eu/sites/default/documents/files/document_library/Risk%20Analysis%20and%20Data/EU-wide%20Stress%20Testing/2021/ST%20results/1017864/2021-EU-wide-stress-test-Results.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202011finalguideonclimate-relatedandenvironmentalrisks~58213f6564.en.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202011finalguideonclimate-relatedandenvironmentalrisks~58213f6564.en.pdf
https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210125_1~3fc4ebb4c6.en.html
https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210125_1~3fc4ebb4c6.en.html
ttps://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.climateriskstresstest2021~a4de107198.en.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202111guideonclimate-relatedandenvironmentalrisks~4b25454055.en.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202111guideonclimate-relatedandenvironmentalrisks~4b25454055.en.pdf
https://data.europa.eu/doi/10.2866/97350
https://www.bankingsupervision.europa.eu/banking/priorities/html/ssm.supervisory_priorities2022~0f890c6b70.en.html
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.macrofinancialscenariosclimateriskstresstest2022~bcac934986.en.pdf
https://www.ecb.europa.eu/pub/pdf/fie/ecb.fie202204~4c4f5f572f.en.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/annex/ssm.pr220708_annex2.fr.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.thematicreviewcerreport112022~2eb322a79c.en.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar:9f5e7e95-df06-11eb-895a-01aa75ed71a1.0001.02/DOC_2&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0550&from=EN
https://www.i4ce.org/en/publication/include-mandatory-banking-transition-plans-within-pillar-2/

14CE

e Evain, J., & Cardona, M. (2021). “Can financial regulation accelerate the low-carbon transition?” 14CE.
https://www.i4ce.org/en/publication/can-financial-regulation-accelerate-the-low-carbon-transition/

e Evain, J., & Nogues, L. (2022). “Implementing prudential transition plans for banks: What are the expected impacts?” 14CE.
https://www.i4ce.org/en/publication/implementing-prudential-transition-plans-banks-what-are-expexted-impacts-climate/

¢ FBF, & Finance for tomorrow. (2019). “Banque et Climat.” https://www.fbf.fr/uploads/2020/12/Banque-Climat-2019.pdf

e French Ministry of Environment. (2022). “Le parc de logements par classe de performance énergétique au 1° janvier 2022.”
https://www.statistiques.developpement-durable.gouv.fr/sites/default/files/2022-07/document travail 60 parc logements dpe juillet2022.pdf

e Hilke, A., Hubert, R., Pauthier, A., & Raynaud, J. (2021). “Taking climate-related disclosure to the next level, minimum requirements
for financial institutions.” 14CE. https://www.i4ce.org/en/publication/taking-climate-related-disclosure-to-the-next-level-minimum-
requirements-for-financial-institutions/

e Hubert, R., Paya, R., Hilke, A., & Cardona, M. (2022). “Scenario analysis of transition risk in finance, towards strategic integration
of deep uncertainty.” |4CE. https://www.i4ce.org/wp-content/uploads/I4CE 2022 Scenario-analysis-of-transition-risk-in-finance.pdf

¢ |[PCC. (2022). “Sixth Assessment Report”, WG, Chapter 15. https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6
WGl Chapter15.pdf

e Konietschke, P,, Ongena, S., & Ponte Marques, A. (2022). “Stress Tests and Capital Requirement Disclosures: Do they Impact

Banks’ Lending and Risk-Taking Decisions?” Research Paper Series N°22-60. Swiss Finance Institute.
https://papers.ssrn.com/sol3/papers.cfm?abstract id=4182633

* NGFS. (2019, April). “A call for action, climate change as a source of financial risk.”
https://www.ngfs.net/sites/default/files/medias/documents/ngfs _first comprehensive report - 17042019 0.pdf

* NGFS. (2020). “NGFS Climate Scenarios for central banks and supervisors.” https://www.ngfs.net/en/ngfs-climate-scenarios-
central-banks-and-supervisors

e NGFS. (2021). “NGFS Climate Scenarios for central banks and supervisors.”
https://www.ngfs.net/sites/default/files/media/2021/08/27/ngfs _climate scenarios phase? june2021.pdf

° NGFS. (2022). “NGFS Scenarios for central banks and supervisors.”
https://www.ngfs.net/sites/default/files/medias/documents/ngfs _climate scenarios for central banks and supervisors .pdf.pdf

e UNFCCC. (2022). “Fifth Biennial Assessment and Overview of Climate Finance Flows.”
https://unfccc.int/sites/default/files/resource/J0156_UNFCCC%20BA5 2022 Report v4%5B52%5D.pdf
e \lermeulen, R., Schets, E., Lohuis, M., Kdlbl, B., Jansen, D.-J., & Heeringa, W. (2018). “An energy transition risk stress test

for the financial system of the Netherlands.” DNB. https://www.dnb.nl/media/pdnpdalc/201810 _nr- 7 -2018-_an_energy _transition
risk_stress test for the financial system of the netherlands.pdf

March 2023 — Climate stress tests: what co-benefits can we expect for transition financing? 39


https://www.i4ce.org/en/publication/can-financial-regulation-accelerate-the-low-carbon-transition/
https://www.ngfs.net/en/ngfs-climate-scenarios-central-banks-and-supervisors
https://www.fbf.fr/uploads/2020/12/Banque-Climat-2019.pdf
https://www.statistiques.developpement-durable.gouv.fr/sites/default/files/2022-07/document_travail_60_parc_logements_dpe_juillet2022.pdf
https://www.i4ce.org/en/publication/taking-climate-related-disclosure-to-the-next-level-minimum-requirements-for-financial-institutions/
https://www.i4ce.org/en/publication/taking-climate-related-disclosure-to-the-next-level-minimum-requirements-for-financial-institutions/
https://www.i4ce.org/wp-content/uploads/I4CE_2022_Scenario-analysis-of-transition-risk-in-finance.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Chapter15.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Chapter15.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4182633
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://www.ngfs.net/en/ngfs-climate-scenarios-central-banks-and-supervisors
https://www.ngfs.net/en/ngfs-climate-scenarios-central-banks-and-supervisors
https://www.ngfs.net/sites/default/files/media/2021/08/27/ngfs_climate_scenarios_phase2_june2021.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_climate_scenarios_for_central_banks_and_supervisors_.pdf.pdf
https://unfccc.int/sites/default/files/resource/J0156_UNFCCC%20BA5_2022_Report_v4%5B52%5D.pdf
https://www.dnb.nl/media/pdnpdalc/201810_nr-_7_-2018-_an_energy_transition_risk_stress_test_for_the_financial_system_of_the_netherlands.pdf
https://www.dnb.nl/media/pdnpdalc/201810_nr-_7_-2018-_an_energy_transition_risk_stress_test_for_the_financial_system_of_the_netherlands.pdf

40

[4CE

INSTITUTE FOR

CLIMATE
ECONOMICS

Une intiative de la Caisse des Dépots et
de 'Agence Frangaise de Développement

www.idce.org

INSTITUTE FOR CLIMATE ECONOMICS
30 rue de Fleurus - 75006 Paris

www.i4ce.org
Contact : contact@i4ce.org

Suivez-nous sur

OJ0JE)

Création-réalisation : Laétitia Colas



