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ABSTRACT
For the first time ever, the European Central Bank (ECB) has decided to
carry out Climate Risk Stress Test. The stress test is split in three modules.
The first module is a qualitative questionnaire aiming at assessing the
bank capacity to account for climate risk. The second module requires
banks to provide data to assess the extent to which they finance carbon
intensive industries. The third module is the actual stress test part where
banks must compute the impact of several scenarios on their credit risk.
The third module will be very demanding for banks in terms of both data
and modelling. A lot of data will have to be gathered (or proxied) and
integrated at a granular level into banks’ credit risk tools to produce
detailed credit risk projections.
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Despite the challenges, the ECB stress test is a great opportunity to build
future proof risk management tools and develop a sustainable strategy to
leverage the possibilities offered by the climate transition.
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CONTEXT
In October 2021, the ECB has published a methodological note on the
2022 Climate Risk Stress Test. For the first time ever, the ECB has decided
to carry out climate risk stress tests. The stress test exercise will run from
March 2022 to July 2022. It is split into three modules.
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The first module is a qualitative questionnaire. It aims at assessing the
current capacity of banks to account for climate risk in their stress testing
exercise and more generally in their risk management practice.
The second module concentrates on gathering climate related
information to assess the banks’ exposure to transition risk. The data to
be provided are split into two categories.
The first category of data (Metric 1) aims at measuring the sensitivity of a
bank’s income to carbon intensive industries (only non-financial
corporations). Banks must split their interest, fee and commission income
by NACE (Statistical classification of economic activities in the European
Community) sectors in order to measure the sustainability of their
business models.
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The second category of data (Metric 2) allows to assess the extent to
which banks finance carbon intensive industries. Banks are required to
provide granular data on the carbon intensity of the non-financial
corporations they finance.
The third module focusses on “bottom-up stress test projections”. It is the
actual stress test part. The ECB has defined six scenarios in total: four
transition risk scenarios and two physical risk scenarios. The stress test
projections are made in two steps. First, banks provide starting point
values. They are then required to make projections for each scenario. The
granularity of the projection varies for each scenario.

Transition risk scenarios
Four transition risk scenarios, based on NGFS (Network for Greening the
Financial System) scenarios, are considered.
The first scenario is very short-term and assumes an increase in carbon
price by 100 USD over the period 2022-2024 (hereafter the short-term
disorderly transition scenario). The three other scenarios are long-term,
running up to 2050 and assuming different transition paths. The first of
these scenario projects an orderly transition. The CO2 emissions gradually
decrease until reaching the 2050 target. The second scenario models a
disorderly transition. Little is done until 2030 and then drastic measures
are taken to reduce the greenhouse gas emissions. The third and last
scenario projects a “hot-house world” where the CO2 emissions are not
reduced and physical risks increase and materialize leading to significant
economic impact.
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The first transition risk scenario, the short-term disorderly transition scenario, is
very granular and requires banks to assess the impact of this scenario on both credit
and market risks. Considering credit risk, the scope includes mortgages and corporate
exposures. The mortgage and corporate exposure backed by real-estate must be
broken down by EPC (Energy Performance Certificate) rating. Corporate exposure
not secured by real estate must be grouped by industries (at NACE 2 level). Specific
procedures are planned for exposures missing EPC data. The market risk exposure is
made of corporate bonds and equities in trading book (i.e., in FVPL (Fair Value
through Profit or Loss)) together with their hedges. These exposures must also be
broken down by industries (at NACE 2 level).
The ECB will provide shocked data (e.g., gross domestic product), inflation, rates,
shocked bond and stock prices, unemployment, housing prices…). These data will have
to be factored in banks’ credit risk tools. The ECB mentions as an example that the
increase in carbon price should be included in the default probability (counterparties
face higher costs) and the loss given default (lower collateral value for carbon intensive
assets). The balance sheet is assumed constant over the three years projection period.
Considering market risk, based on the shocks by risk factor provided, banks must
compute the change in the fair value of their exposure (broken down by risk factors).
Regarding the three long-term scenarios, the ECB requires banks to project their
mortgages broken down by EPC and their corporate exposure at industry level at three
reference dates (2030, 2040 and 2050). The ECB explicitly states that through longterm scenarios it wants to encourage banks to develop long-term credit risk capacities
and to strategically consider the evolution of their business mix over the transition
period. The projections must therefore be performed assuming dynamic balance
sheets. Banks are allowed to rebalance their portfolio over the three reference dates.
Although the dynamic balance sheet feature creates a challenge for banks, the
granularity of projections is lower compared to the short-term scenario. Banks must
provide their projected balance sheets in 2030, 2040 and 2050 in the three scenarios.
The ECB requires banks to split the evolution of their balance sheets into a part linked
to the evolution of their strategy and another part linked to the economic environment
of the scenarios considered. To assess the evolution of credit risk in the three scenarios,
banks must provide a split of their exposures into performing and non-performing by
EPC or industry sector depending on the type of exposure together with some credit
risk statistics.

Physical risk scenarios
Two physical scenarios are considered: drought & heat and large flood.
As the name suggests, the goal of the drought & heat scenario is to assess the impact
of a significant heatwave across all Europe. The ECB requires to measure the impact of
this scenario on corporate exposure (including SME’s) not secured by real-estate.
The second scenario aims at assessing the impact of severe flood across Europe. The
main transmission channel is the change in the value of the underlying collateral. The
scenario is therefore focused on mortgages and corporate exposures (including small
and medium-sized enterprises) secured by real estate. Banks are required to map their
exposures to disaggregated regions at the NUTS3 level (Nomenclature of territorial
units for statistics). A flood risk level is associated to each of these regions. A flood
stress map will be provided to present the regions impacted by the flood.
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Both physical risk scenarios are run over a one-year horizon and assuming a static
balance sheet. Banks are expected to provide starting point values and expected loss
projections.
All significant institutions (as per ECB criteria) taking part in the 2022 stress test
exercise have to complete module 1 and 2. Some institutions will be exempted of
module 3 but will still be required to provide some inputs (i.e. starting values).
A high-level summary of the scenarios requirements is provided in Table 1.
Long-term scenarios
(orderly, disorderly, hothouse)
Transition
Up to 2050

Scenario

Short-term
Disorderly

Type of risk
Horizon

Transition
2022-2024

Scope

Credit &
Market

Credit

Yes
Static

2nd round effects
Balance sheet
assumption

Flood-Risk

Heat

No

Physical
1 year
Credit (only
secured by real
estate)
No

Physical
1 year
Credit (not
secured by
real estate)
No

Dynamic

Static

Static

Table 1: Scenarios summary

To sum up, the climate risk stress test scenarios are innovative in several ways. They
introduce projections over long-term horizon (up to 30 years) and with dynamic
balance sheet assumptions. They sometimes require very granular modelling
accounting for second-round effects. Finally transition and physical risks are included
in credit risk which is unusual for banks. This creates significant challenges but also
opportunities for banks. They are presented in the next section.

CHALLENGES
The 2022 ECB stress tests will be a huge challenge for banks as the requirements to run
them are substantial in terms of both data and modelling. Considering the Belgian
market and the importance of mortgages in Belgian banks’ balance sheets, it is likely
that special attention will be paid to Belgian banks’ mortgage portfolio. Significant
efforts will therefore have to be deployed to accurately translate the ECB stress
scenarios into credit risk projections on the mortgage portfolios.
Obviously, the requirement in terms of data is important as banks will have to collect
a.o. EPC data for their entire portfolio or develop methodologies to proxy EPC data
when those are not available. Accurately modelling the impact of the stress test
scenarios also require banks to correctly scope their portfolio. Banks will need to
identify coherent subsets of their mortgage portfolio on which to apply similar shocks.
This will require detailed data analysis.
Furthermore, a big part of the challenges will be to translate the scenarios outlined by
the ECB into banks’ existing models. Shocks on high level risk drivers (e.g., carbon price
increase) will have to be transmitted accurately to shocks into idiosyncratic parameters
to be used in existing credit risk models (e.g., probability of default (PD) and loss given
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default (LGD)). As an example, in the short-term disorderly transition scenario, the
surge in carbon prices will impact household’s financial position in three different ways:
the energy expenses will increase, the value of their property might decrease
(depending on its EPC), and households might need to invest in their housing to make
it more energy-efficient. For the banks, this translates through different channels into
a lower capacity for debtor to reimburse their loan (higher PD) and a decrease in
collateral value (lower LGD).
Finally, some scenarios will have to be computed over a very long time horizon causing
banks to develop long-term projection capacities rigorously factoring in the long-term
changes in risk drivers.

OPPORTUNITIES
At first sight, the 2022 ECB stress test might seem like a very demanding task with
limited upward potential. However, there are reasons to believe that it is a good
occasion to seize some opportunities.
First of all, climate risk is here to last. The 2022 ECB stress test is therefore a good
opportunity to build robust risk management tools able to guide banks through the
climate change uncertainties. This stress test sends a clear signal that banks need to go
beyond alignment methodologies and dive into line-by-line analysis. It would be
tempting to quickly fix existing models to run the ECB stress test, but it would likely be
wasted time. Climate risk related analysis will have to be performed on a regular basis
in the future and it will be key to have performant risk management tools to accurately
measure the uncertainties linked to climate change.
Second, climate transition will force banks to adapt their product offering, also for
mortgages. The NBB considers that to reach the target of a full energy efficient housing
stock by 2050 1, more than € 200 billion will have to be invested. Banks will have an
important role to play in financing these investments. Specific, innovative, financing
solutions will have to be developed. For this purpose, building strong balance sheets
and risk projection capacities, able to run long-term transition risk scenarios, will be of
uttermost importance.
Finally, the stress test is likely to highlight data gaps that will have to be bridged in the
future. To accurately account for climate risk and develop relevant financing solutions
for their clients, banks will have to collect a lot of data. This creates a great opportunity
for banks to rethink the way they interact with clients and how they transform data
collection processes into a value adding activity.

This is the target set in the National Energy - Climate Plan (Nationaal Energie- en Klimaatplan / Plan National
Energie - Climat).
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ABOUT REACFIN
Developing, in partnership with our clients, sustainable actuarial & quantitative
financial solutions, from design and modelling to operationalization in their
systems, building on strong data analytics, while securing full transparency and
integral knowledge transfer.
Reacfin is the reliable bridge between academic excellence and market best
practices.
The company started its activities in 2004 as a spin-off of department of UCLouvain School of Statistics, Biostatistics and
Actuarial Science.
In its early days, we focused on actuarial consultancy services for Belgian Pension Funds, Insurance Companies and Mutual
organizations. Rapidly, in the following years, we expanded our business internationally and broadened our scope of
services to Risk Management, Quantitative Finance, Portfolio Management and Data Analytics for Financial Institutions
in the broader sense (i.e. Insurers, Banks, Asset Managers, Pension Funds, Financial Market Infrastructures and
Regulators).
Based in Louvain-la-Neuve (Belgium), Reacfin employs today more than 25 consultants most of which hold PhD’s or
highly specialized university degrees.
Over the years, we have now served in excess of 150 different financial institutions, the vast majority of which are
recurrent clients, which we see as the most convincing indicator of our clients satisfaction.
Missions we regularly perform consist of models design, developments & deployment, model validations, definition of
risk- & portfolio management policies, organization & governance advisory, strategic asset allocations or specialized
management consulting with regard to Risk & Portfolio management problems.
We organize our consulting services along 4 Centers of Excellence:

Risk Management & Finance












Life, Health and Pension

Implementation/calibration of stochastic models
Valuation/Pricing of financial instruments
Development of AM & ALM models
Credit Portfolio Management Models (incl. IRB, IFRS9, etc.)
Asset allocation, (Automated) trading & hedging strategies
Quantitative Risk Management models
Strategic opportunities assessment and business valuations
Industrialization of processes & organizational optimization
Business intelligence, benchmarking & surveys
Internal & regulatory reporting (KRI’s & KPI’s dashboards)
Validations, model review frameworks and model documentation







Pricing , product development & reserving
Dynamic Financial Analysis (DFA)
Capital Requirement optimization
Business valuation support
Actuarial function outsourcing

Non-Life






Implementation or review of reserving methodologies
Development of innovative pricing methodologies and tools
Valuation & profitability analysis models
Risk mitigation optimization
Business valuation , capital management and actuarial function

Data Analytics





Machine learning models and processes robotization
Text mining solutions and qualitative financial environment analysis
Data visualization (dynamic dashboards, automated reports,, etc.)
Creation of structured dataset thanks to scraping methodologies
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We deploy material efforts at ensuring that Reacfin deliverables systematically have the
following characteristics:
 Expertise in most advanced quantitative modelling & academic excellence of a spin-off
 All our consultants hold multiple masters or PhD.
 Best-in-class qualitative risk management leveraging on highly experienced senior
consultants
 Client-centric solutions focused on deliverables
 Respecting the principle of proportionality
 Cost efficient within tight pre-agreed budgets
 Hands-on implementation tested for real-life conditions
 Open source solutions on request
 Close cooperation with our clients
 Lean & efficient tailored project management
 Regular progress reviews
 Agile approach to adapt to the evolving needs of our clients
 Clear & comprehensive documentation compliant existing or upcoming regulation
 Adapted trainings at all levels of the organization
 Coaching support for implementation and operationalization of processes
We articulate our offer along 3 brands:
We offer consulting services in actuarial science & quantitative finance, including a.o. capital - portfolio product - risk - and liquidity - management. We build our expertise on broad data analytics capacities.
We develop solutions in partnership with our clients, i.e. we integrate our solutions in our client’s systems
and processes and we secure full knowledge transfer (e.g. open source code).
We share our knowledge with our clients. We offer a comprehensive learning platform, including on-site
trainings, e-learning modules, webinars etc.
Reacfin’s management puts great emphasis at sharing and embedding our driving values within the company:

We attract the best
people
We develop their skills
and career through
diversified missions and
rigorous knowledge
management
We go the extra-mile to
deliver the best quality in
our work & services

By acting as a bridge
linking academic
excellence with best
market practices, we
select the latest
research that best
serves our clients
Through out of the box
thinking, we apply stateof-the-art techniques
that offer our clients
pragmatic added-value
solutions
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We put work ethics,
client's best interest
and confidentiality as
the foundation of our
work
We commit at
promoting the greatest
transparency and
knowledge sharing in all
our clients’ solutions
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We are dedicated at
clearly understanding
the needs of our
clients

We develop
sustainable
partnerships with our
clients

We deliver solutions
that produce
measurable value

We never compromise
on our commitments
including level of
quality, budgets &
deadlines

Our deliverables are
tailored and actionable
solutions to our
clients’ challenges

All our deliverables are
designed, developed
and tested to last over
time with constant
efficiency
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Feel free to check our online resources for more information and free material

Check our online resources on
www.reacfin.com

Online Apps
& Tools demo’s

Latest research &
programs of training
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Developing, in partnership with our clients,
sustainable actuarial & quantitative financial
solutions, from design and modelling to
operationalization in their systems, building on
strong data analytics, while securing full
transparency and integral knowledge transfer.

www.reacfin.com
info@reacfin.com
+ 32 (0)10 68 86 07
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