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1 Introduction 
This document is an update of the provisional hypotheses of the climate pilot exercise, posted online 

on the website of the French Prudential Supervisory Authority (ACPR) on May 25 and subject to public 

consultation until 19 June 2020. It includes in particular: the macroeconomic projections of the 

Eurosystem, published on June 4, 2020, which provide a first measure of the impact of the Covid-19 

crisis and which affect the start of the pilot exercise; the transition scenarios published on June 24, 

2020 by the NGFS (Network for Greening the Financial System); a review of certain technical 

parameters and assumptions; finally, taking into account certain remarks or comments made by 

financial institutions participating in the exercise or received from associations or non-governmental 

organizations (NGOs). The questions raised by the financial institutions were dealt with within the 

working groups set up with the industry to prepare this exercise or directly dealt with in the technical 

documents published at the same time as this document. Those of associations and NGOs have also 

been taken into account, either directly in this document or are the subject of details in Box 1 below. 

The stakes are high for issues related to climate change, and the financial sector has a decisive role to 

play in the financing of the transition toward a low-carbon economy.  

In this context, the Autorité de Contrôle Prudentiel et de Résolution (ACPR) has a twofold mission: 

 On the one hand, it contributes to the implementation of favourable conditions for the 

financing of an orderly transition to a balanced and sustainable economy in order to fight 

global warming efficiently. It notably entails the greater transparency of financial institutions 

on their exposures, as well as the control and assessment of their public commitment1, in order 

to allow for the sound and optimal allocation of funding and capital.  

 On the other hand, it aims at protecting financial institutions against the risks related to 

climate change by ensuring that they have clearly identified those risks and have implemented 

appropriate governance and methods to manage them2 from a financial stability standpoint.  

One of the privileged tools used by supervisors to conduct this second mission is the realisation of 

stress-testing exercises. These stress tests, which have been widely used since the Great Financial 

Crisis, nevertheless have numerous methodological limitations when it comes to mobilising them to 

measure the risks associated with climate change.  

Firstly, there are numerous uncertainties pertaining to climate change itself, its impact on the 

environment and its complex interactions with economic and social systems—uncertainties that 

cannot be reduced to the macroeconomic and financial shocks commonly used in the traditional 

supervisory exercises. Further, the time horizon of the materialisation for climate-change risks is far 

longer than the commonly used 3 years period for stress tests. Finally, both the geographical and 

sectoral scopes must be considerably expanded compared to that of the usual exercises. On the one 

hand, climate change risks are global and have to be considered against all the exposures of financial 

institutions, regardless of their geographical location. On the other hand, it should incorporate very 

                                                           
1 It is the role assigned to the Climate and Sustainable Finance Commission of the Authority, which was created 
in October 2019 (https://acpr.banque-
france.fr/sites/default/files/medias/documents/20191015_cp_commission_climat_finance_durable_acpr_fr.pd
f) 
2 See the Guide des bonnes pratiques en matière de gouvernance et de gestion du risque climatique pour les 
groupes bancaires (guide on governance and climate risk management for banking groups) which was recently 
published by the ACPR on its website: https://acpr.banque-france.fr/en/governance-and-management-climate-
related-risks-french-banking-institutions-some-good-practices  
 

https://acpr.banque-france.fr/sites/default/files/medias/documents/20191015_cp_commission_climat_finance_durable_acpr_fr.pdf
https://acpr.banque-france.fr/sites/default/files/medias/documents/20191015_cp_commission_climat_finance_durable_acpr_fr.pdf
https://acpr.banque-france.fr/sites/default/files/medias/documents/20191015_cp_commission_climat_finance_durable_acpr_fr.pdf
https://acpr.banque-france.fr/en/governance-and-management-climate-related-risks-french-banking-institutions-some-good-practices
https://acpr.banque-france.fr/en/governance-and-management-climate-related-risks-french-banking-institutions-some-good-practices
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detailed scenarios at the level of economic sectors, and perhaps at the firm level factoring in value 

chains, since its effects can be differentiated across sectors. Some sectors may benefit from the 

opportunities provided by the ecological transition while others may suffer significant losses. 

As part of the work carried out by the the NGFS3, and relying on their recommendations and some of 

their high-level scenarios published on June 24, the ACPR has decided to launch a pilot exercise which 

will be conducted on the second half of 2020 to assess climate-change vulnerabilities of the French 

financial system (involving banks and insurance companies). 

It is an exploratory exercise, relying on a specific analytical framework especially developed by the 

teams of the Banque de France and the ACPR. The main features of this analytical framework are 

presented in Allen et al. (2020)4.  

 

Box 1: some clarifications and answers to questions and criticisms raised by associations, think tanks 

and non-governmental organizations during the public consultation phase5 

While associations, think tanks and NGOs as a whole welcome the ACPR’s initiative to conduct a 

climate pilot exercise, they also criticize certain methods and hypotheses. The main critics or remarks 

relate to the following points: 

1 / The voluntary and "concerted" nature of the exercise 

Several NGOs would first like this exercise to be made compulsory and not voluntary for French 

financial institutions. There are several rationales motivating the choice of the ACPR: this exercise is a 

direct extension of the reports published by the Authority in April 2019 and the creation of working 

groups with the industry on a voluntary basis. It was in the context of these working groups that it was 

first agreed to reflect on the modalities and characteristics of such an exercise, and then that the 

decision was made to conduct this exercise in 2020. With one exception, all of the banking and 

insurance groups that participated in the preparatory work have undertaken to participate in this 

exercise, with the support of their professional federations. These groups represent a very significant 

part of the banking and insurance activity in France. In addition, some institutions that did not 

participate in the preparatory work also volunteered to participate in the pilot exercise. Finally, it 

should be recalled that, since the inception of the single supervision mechanism, the major French 

banking groups are no longer under the direct supervision of the ACPR but that of the European Central 

Bank. 

The term “concerted exercise” raised some questions: some NGOs considered, on the one hand, that 

this term indicated that the modalities of the exercise resulted from concessions made to industry, on 

the other hand that this consultation had carried out without involving climate scientists and experts. 

In practice, the Banque de France and ACPR teams organized numerous workshops, seminars and 

conferences with economists, scientists and climate experts in order to develop the analytical 

framework specially developed to carry out the pilot exercise (see Allen et al., 2020). It should also be 

                                                           
3 See in particular https://www.banque-france.fr/en/financial-stability/international-role/network-greening-
financial-system 
4 See Allen et al. (2020): Climate-related scenarios for financial stability assessment: An application to France, 
Document de travail de la Banque de France, July. https://publications.banque-france.fr/en/climate-related-
scenarios-financial-stability-assessment-application-france 
5 Comments and remarks by: Pour un réveil écologique ; Reclaim Finance ; Secours Catholique –Caritas France ; 
Institut Veblen ; The Shift Project; 2° Investing Initiative. 

https://www.banque-france.fr/en/financial-stability/international-role/network-greening-financial-system
https://www.banque-france.fr/en/financial-stability/international-role/network-greening-financial-system
https://publications.banque-france.fr/en/climate-related-scenarios-financial-stability-assessment-application-france
https://publications.banque-france.fr/en/climate-related-scenarios-financial-stability-assessment-application-france
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noted that the assumptions relating to physical risk have been outsourced and are mainly based on 

the work of the NGFS and the main organizations contributing to the IPCC's climate projections, the 

Group of Experts and Intergovernmental Council on Climate Change, the projections from Météo 

France, damage models from the Central Reinsurance Fund or even pandemic and health risk 

hypotheses produced by AON. Two of the variants for transition risk analysis are also based on the 

NGFS scenarios published on June 24. 

Consultation with industry within the working groups was an essential element for the development 

of this exercise, which is particularly demanding and cumbersome for financial institutions to conduct. 

It is indeed essential that this exercise be useful, both to the supervisor and to financial institutions to 

develop and refine their tools for measuring climate risk as financial risk and that it can be effectively 

conducted and carried out by institutions. One of the aims of this type of exercise is also 

methodological. 

2 / The absence of implications in terms of regulatory capital 

Several NGOs deplore the lack of consequences in terms of regulatory capital for the financial 

institutions participating in the exercise. Being a pilot and voluntary participation, it is difficult to 

impose capital requirements on it. Some refer to the "radical uncertainties" linked to climate change 

and the precautionary principle, in which case it is not necessary to rely on an exercise of this type to 

set such requirements. Finally, some believe that prudential policy can be used to steer funding. The 

prudential framework serves above all to prevent risks, for the institutions and the financial system. 

The pilot exercise, although not accompanied by regulatory requirements, is indeed a tool for 

prudential supervision: it aims to measure risks and vulnerabilities raise awareness among 

establishments and encourage them to develop the tools and a methodological framework 

appropriate for prevention and managing the risks associated with climate change. It also makes it 

possible to assess the extent to which the current regulatory framework is sufficient to manage this 

risk and whether regulatory capital is the most appropriate tool to address climate change risks. 

 

3 / The choice of the reference scenario 

This is an important technical point, but one which is not the subject of consensus among NGOs. The 

choice of an orderly transition scenario, in this case a scenario very close to that of the Low Carbon 

National Strategy, as the reference scenario is questionable because it already induces a demanding 

transition, not free from risks for the financial sector, and it is based on very favorable assumptions in 

terms of innovations and technical progress. Some consider the choice of the “business as usual” 

scenario as the reference scenario more relevant, but the latter incorporates physical risk itself; others 

finally recommend choosing the delayed transition variant, presented below in the document, which 

does not solve the problem. For this fiscal year, the choice was made in consultation with banking and 

insurance institutions by first considering that these institutions should assess the impact on their 

balance sheets of the National Low Carbon Strategy, compatible with the compliance with the Paris 

Agreement, and that the relaxation of the very favorable hypotheses underlying this Strategy 

constituted additional stressors for financial institutions. We can also note that in our exercise, the 

"business as usual" scenario is the one on which the physical risk assessment is built. 
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  4 / The dynamic balance assumption and the quantitative dimension 

The dynamic balance sheet assumption is perceived by some NGOs as too favorable to financial 

institutions and the pilot exercise as too quantitative, with the risk that ultimately limited impacts on 

institutions or the economy would lead to counterproductive effects in terms of raising financial 

institutions' awareness of climate risks. As indicated below, it seems difficult to consider, as part of a 

prudential exercise, that financial institutions will remain completely inert in the face of climate shocks 

and the incentives generated by the sharp rise in carbon taxes by 2050. The pilot exercise combines 

two assumptions: one for a static balance sheet by 2025, traditional in stress-test exercises and 

intended to measure risks and vulnerabilities in a conservative manner, the other for a dynamic 

balance sheet from 2025 to 2050. The latter notably makes it possible to assess the strategies of 

financial institutions over a longer horizon and their overall coherence at the intra and inter-sectoral 

levels. The technical notices, which accompany the publication of this document, also specify the 

numerous fields in which establishments are expected to provide the ACPR with qualitative elements, 

intended in particular to specify the methodological choices of institutions, to clarify their strategies 

and provide elements of explanation when the quantification of certain shocks is not possible. As for 

the risk of underestimating the climate risk, it is already useful to mention that by 2050, the different 

variants and scenarios presented in this document are very close, with relatively modest differences, 

some by compared to others. The 2050s indeed appear as a pivotal period from which the different 

scenarios analyzed begin to diverge strongly with considerable differences by 2100. However, due to 

the high inertia of the process of global warming, the decisions which are taken now and until 2050, 

will condition the evolution of the climate in the second half of the 21st century. 

1.1 The general context of the pilot climate exercise: a collaborative exercise 
 

The pilot exercise was indeed prepared in the context of working groups sat up with the industry (main 

French banks and insurers) following the publication of two reports by the ACPR in April 20196 about 

the way these institutions took into account the climate change risks. The aim of these working groups 

was notably to lay down the broad outlines of a vulnerability assessment exercise of the French 

financial system linked to climate change risks, and to define the associated scenarios. The main 

requests of the participants in these working groups were as follows: the exercise should rely on 

several scenarios, including one reference scenario which would be an orderly transition toward the 

objectives of the Paris Agreement. The time horizon considered should be long enough to integrate 

the materialisation of both the transition and physical risks but reasonable to allow institutions to 

assess them with their management instruments. The exercise should allow French groups to assess 

risks pertaining to their international exposures. It should be sufficiently granular to integrate the 

differentiated impact of climate change depending on the business-lines considered. And finally, it 

should cover both the assets and liabilities of the insurance sector. 

To prepare for this exercise, the Banque de France and ACPR teams also organized numerous 

workshops, seminars and conferences with economists, scientists and climate experts in order to 

develop the analytical framework specially developed to carry out the pilot exercise (see Allen et al., 

2020). 

 

                                                           
6 See in particular  https://acpr.banque-france.fr/sites/default/files/medias/documents/as_cover_note_en.pdf  

https://acpr.banque-france.fr/sites/default/files/medias/documents/as_risque_climatique_note_de_presentation_fr.pdf
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1.2 The main objectives of the pilot exercise 
 

1.2.1 Raising financial institutions’ awareness on the climate change risk 
 

The pilot climate exercise aims at raising awareness, within the French banking and insurance sector, 

on climate- change risk and their financial consequences, especially encouraging them to integrate a 

longer term perspective into their strategic decisions. Indeed, institutions often have decision-making 

horizons that are too short to fully take into account the risks linked with climate change (see the 

concept of “Tragedy of the horizon” developed by Mark Carney7). 

1.2.2 An assessment of both the vulnerabilities of institutions and the costs induced by 

non-compliance with the Paris Agreement 
 

One of the objectives of this exercise is the assessment of the exposures and vulnerabilities of the 

French financial sector against the background of various climate change scenarios developed in close 

cooperation with the industry. The behavioural assumption adopted for the exercise, which is that of 

a dynamic balance sheet, also allows for an assessment of the way financial institutions would 

implement their commitments or steer their alignment strategies against climate-change shocks. By 

choosing an orderly transition scenario as a reference scenario, one that is therefore similar to the one 

envisaged by the National low carbon strategy, the pilot exercise also aims at providing an estimate of 

costs incurred by deviating from that strategy or not complying with the objectives of the Paris 

Agreement.  

1.2.3 Methodological objectives 
 

This exercise also has methodological ambitions: it notably seeks to develop and improve the 

institutions’ capacity to integrate the climate risk in their financial risks’ measurement, assessment and 

day-to-day management. It allows for the supervisor of banks and insurance undertakings to acquire 

new assessment tools designed to test the consequences of climate change on the stability of 

institutions and the financial system. Among the expected outcomes of the exercise, it includes the 

identification of the shortcomings and limits of existing measurement tools, as well as the 

identification of data and indicators needed to ensure the relevant monitoring and assessment of risks 

related to climate change and weighting on the financial sector. 

 

1.2.4  The pilot exercise does not cover the solvency of financial institutions 

The pilot exercise is not intended to cover the solvency of the financial institutions involved. 

Consequently, it will not be accompanied by regulatory capital requirements. There are two main 

reasons for this exclusion: 

 

 firstly, the developed models, metrics and methodologies are new and the associated data is still 

too sparse to allow institutions to measure the impact of climate change on their solvency, and, 

consequently, to allow supervisors to impose regulatory requirements on their basis; 

 

                                                           
7 See Mark Carney (2015) :”Breaking the tragedy of horizons-climate change and financial stability”, 
https://www.bankofengland.co.uk/speech/2015/breaking-the-tragedy-of-thehorizon-climate-change-
andfinancial-stability 
 

https://www.bankofengland.co.uk/speech/2015/breaking-the-tragedy-of-thehorizon-climate-change-andfinancial-stability
https://www.bankofengland.co.uk/speech/2015/breaking-the-tragedy-of-thehorizon-climate-change-andfinancial-stability
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 secondly, the projected time horizon is 30 years. The assumption of a constant balance sheet, 

which is usually used for stress test exercises, cannot be justified with that time horizon. The pilot 

exercise thus combines two assumptions: one with a constant balance sheet and a time horizon 

set to 2025, allowing for the assessment of the short-term vulnerabilities of financial institutions; 

and another one with a dynamic balance sheet starting in 2025, which allows for institutions to 

integrate their management decisions (i.e., adjustments to their balance sheets to the considered 

scenarios). The shocks affecting them are, in this context, defined by these scenarios and by their 

design, known in advance. At first glance, the impact on solvency is therefore considerably 

mitigated.  

 

However, the pilot exercise, although not accompanied by regulatory requirements, is indeed a 

prudential supervision tool: it aims at measuring risks and vulnerabilities, raising awareness among 

institutions and encouraging them to develop the appropriate tools and methodological frameworks 

to prevent and manage risks associated with climate change. It also makes it possible to assess to what 

extent the current regulatory framework is sufficient to manage this risk and whether regulatory 

capital is indeed the most appropriate tool. 

 

1.3 Rules for participation 
 

Participation to the pilot climate exercise suggested by the ACPR is set on a voluntary basis, notably 

taking into account the exploratory nature of the exercise and the importance of its methodological 

dimension. Financial institutions are therefore expected to fully commit to this exercise, which meets 

the needs they were able to express during the preparatory work phase within the working groups. 

Beyond institutions that actively took part in the development of this exercise, the exercise is open to 

any financial institution or undertaking that wishes to participate. 

 

Information and further details can be provided by contacting the ACPR teams and results should be 

sent to the following addresses: 

 

For banks: 2777-CLIMAT-UT@acpr.banque-france.fr 

For insurers: CLIMAT-ASSURANCE-2771@acpr.banque-france.fr 

 

1.4 Schedule of the exercise 
 

The schedule of the exercise is presented in graph 1 below. 

This publication of the final assumptions and scenarios marks the start of the pilot exercise, which will 

run until the end of the year for the first round. 

Banking institutions and insurance companies will have the second quarter of 2020 to assess the 

impact of these assumptions and scenarios on their balance sheets, and will provide these 

measurements by filling in the tables (templates) provided to that end with the current document on 

the ACPR’s website. The consistency of the results submitted by financial institutions will be ensured 

through checks performed by the ACPR teams from October for banking groups, then from January to 

March 2021, along with provision of complementary measures and adjustments required of the 

institutions and designed to measure potential second round effects, notably through sensitivity tests.  

The main aggregated results of the pilot exercise will be published in April 2021 (no individual result 

mailto:2777-CLIMAT-UT@acpr.banque-france.fr
mailto:CLIMAT-ASSURANCE-2771@acpr.banque-france.fr
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will be published). Methodological works will then occur to identify the key lessons learned from the 

pilot exercise and to develop adapted databases and tools. 

 

Graph 1: Schedule of the ACPR’s pilot climate exercise  

 

2 The main framework of the pilot exercise 
 

The pilot climate exercise concerns both banking institutions and insurance undertakings. This section 

introduces the nature of the climate risks that were taken into account in the various envisaged 

scenarios and the main balance sheet items for which participants should evaluate the impact of these 

scenarios. The scope covered by this exercise is set to target between 80% and 85% of exposures within 

institutions.  

2.1 The analysed climate risks 
 

The assessment of climate risks weighting on French banks and insurers relies on recent publications 

by the ACPR8. The pilot exercise covers some physical risks as well as transitional risks as specified 

below. 

2.1.1 The physical risk  
 

The physical risk measures the direct impact of climate change on people and goods (draughts, floods, 

extreme climate episodes, etc.).  At first glance, French banks and insurers seem relatively modestly 

exposed: indeed, their exposures are generally located in areas that are not deemed vulnerable 

                                                           
8 See in particular for banks: https://acpr.banque-france.fr/en/french-banking-groups-facing-climate-change-
related-risks  ; For insurance companies:  https://acpr.banque-france.fr/en/french-insurers-facing-climate-
change-risks  

https://acpr.banque-france.fr/en/french-banking-groups-facing-climate-change-related-risks
https://acpr.banque-france.fr/en/french-banking-groups-facing-climate-change-related-risks
https://acpr.banque-france.fr/en/french-insurers-facing-climate-change-risks
https://acpr.banque-france.fr/en/french-insurers-facing-climate-change-risks
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according to the climate change scenarios available today, and mainly in France - where an efficient 

system exists that is designed to take into account natural disasters. However, these risks should not 

be underestimated: for illustrative purposes, the low level of European rivers, including the Rhine, 

during the summer of 2018, severely disturbed the river transportation and supply in Germany and 

Switzerland, which entailed some repercussions on French firms. The heat waves also caused an 

increase in the number and intensity of fires in the south of Europe, but also in the north of France; 

more generally, the effects of climate change that are already present on infrastructures and the 

environment form new risk factors for the financial position of States.  

Physical risks are generally divided into two categories: i) chronic risks (rising sea level, increase of the 

average temperature, etc.) which can progressively deteriorate the productivity of a given sector (such 

as agriculture); ii) the risk of occurrence of extreme weather events, the damages incurred by which 

can lead to the destruction of physical assets (property assets and/or production assets) and cause a 

drop in the local economic activity as well as a potential disorganisation of the value chain in certain 

sectors. 

In this exercise, we consider the impact of the physical risk on the frequency of and costs associated 

with extreme climate events on insurance companies, in particular floods, droughts, sea submersions 

and cyclone storms (for the overseas departments). These frequencies and costs will be integrated into 

our scenarios as trends. In other words, we do not measure the simultaneous impact of specific climate 

events on the economy and financial institutions. The physical risk is evaluated based on the “RCP 8.5” 

scenario from the experts of the Intergovernmental Panel on Climate Change (IPCC), that is to say an 

increase of temperature ranging between 1.4°C and 2.6°C in 2050.   

2.1.2 The transition risk 

The transition risk is the result of a behavioural change in the economic and financial agents in 
response to the implementation of energy policies or technological changes aiming at reducing the 
emissions of greenhouse gases. This process for cutting greenhouse gas emissions is liable to have a 
significant impact on all sectors of the economy by affecting the value of financial assets and the 
profitability of corporates. This impact is all the more significant where the authorities’ response is 
strong. Consequently, the energy transition can affect the value of the market portfolio of both banking 
institutions and insurance undertakings and increase the credit risk for the former since the economic 
impact of this transition can also affect the debt servicing capacity of counterparties.  In the “Analyses 
et Synthèses” published in April 2019 by the ACPR, the sectors sensitive to the transitional risk are thus 
estimated at close to 12% of banking assets and close to 10% of insurance undertakings’ assets. 

2.2 The specificities of the pilot exercise 

Taking into account the risks associate with climate change requires substantial adjustments compared 
to the framework of standard stress test exercises, such as the ones conducted by the European 
Banking Authority (EBA) or the European Insurance and Occupational Pensions Authority (EIOPA). 
These adjustments notably concern the time horizon of the exercise, the international dimension of 
exposures and the segmentation of portfolios depending on activity sectors.  

2.2.1 The time dimension 

The French national low carbon strategy (SNBC in French), based on which we developed the reference 
scenario, implies that carbon neutrality being reached by 2050. Thus, this is over this period (2020-
2050) that the assessment of risks related to climate change should be carried out. The scenarios and 
assumptions of the exercise have been provided by the teams of the ACPR and the Banque de France 
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to the institutions in the form of projections of the climate, macroeconomic and financial variables by 
5-year intervals from 2020 to 2050. The scenarios integrate climate policy measures in the form of an 
increase of the carbon tax in 2025 and 2030. In order to reduce the scope and the costs of the exercise 
for institutions, a focal point was decided on 4 dates which correspond to the periods during which the 
variability of the scenarios is the most significant: 2025, 2035, 2040 and 2050. 

2.2.2 The international dimension 

The activity of some important French banking or insurance groups is international. Yet, climate-
related risks are different depending on the geographical area considered. Furthermore, the carbon 
intensity of some sectors is not evenly distributed between countries. For example, due to the 
importance of nuclear energy in the French energy mix, the energy intensity of the power generation 
sector is lower in France than in other countries. Therefore, the pilot exercise covers the exposures of 
banks and insurance undertakings in the following geographical areas: France, Europe (including the 
United Kingdom) excluding France, the United States of America. An additional geographical area (Rest 
of the world/Japan/other significant exposures) will also be taken into account in order to take into 
account at least 80% of the geographical exposures of banking and insurance undertakings9.  

2.2.3 The sectoral dimension 

Contrary to the usual stress-test exercises developed with aggregated asset classes, this exercise 
includes a relatively granular sectoral dimension for the portfolios of banking groups and insurance 
undertakings, using the nomenclature of the WIOD10 database which comprises 55 activity sectors11. 
Yet, at this stage, it is difficult to reach a finer level of granularity, which constitutes one of the limits 
of the exercise. Indeed, within the same activity sector, the sensitivity can vary from one undertaking 
to another depending on its own emissions or on the nature of its investments. 

2.2.4 The static and dynamic balance sheet assumptions 

Over such a time horizon, the usual static balance sheet assumptions is no longer plausible. Indeed, 
there is little evidence to support the assumption that institutions will maintain their balance sheet 
structure unchanged when confronted with major shocks over such a long time horizon. The pilot 
exercise thus combines two assumptions. One with a constant balance sheet from 2020 to 2025 on 
the basis of the balance sheet observed as of 31 December 2019, allowing for the assessment of the 
short-term vulnerabilities of institutions. The other one is a dynamic balance sheet starting in 2025 up 
until 2050, which allows for institutions to integrate their management decisions, meaning to adjust 
their balance sheets to the selected climate change scenarios. In this context, any part of the balance 
sheet assumed not to be impacted by the scenarios should be projected to keep constant the allocation 
of activity within the entities; only inflation will impact the level of these positions 

The dynamic balance sheet starting in 2025 addresses one of the objectives of the pilot exercise, which 
is to evaluate the reaction function of institutions facing the materialisation of climate risks and the 
way they would implement their strategy and comply with their public commitments concerning the 
fight against climate change. 

                                                           
9 Taking into account the first three geographical areas (France, Europe excluding France and the United States 
of America) alone covers between 75% and 80% of the exposures of French financial institutions. 
10 World Input-Output Database (http://www.wiod.org/home). 
11 A correspondence table will be provided to the institutions in order for them to link this information with the 
NACE nomenclature, for those that use it. 

http://www.wiod.org/home
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2.2.5 The harmonisation process 
The dynamic balance sheet assumption could, however, lead to portfolio reallocation strategies or 
hedging strategies, for insurance undertakings, which would not be compatible with the needs induced 
by the structure of the economy to be funded or insured by 2050. Indeed, the available data shows 
that there is a strong correlation between the portion of a given sector in a portfolio of the French 
banking system and its portion in the total added value of the French economy. Therefore, a 
harmonisation process is scheduled for the institutions’ answers. Furthermore, a second round will 
also be carried out between January and March 2021 in order to measure the impact of the 
developments in insurance premiums and risk hedging, especially physical risks, on the credit risk 
parameters of banks.  

2.3 Risk studied 

2.3.1 Banking risks  

One of the objectives of the pilot exercise is to measure, over a long-term time horizon, the 
consequences of scenarios materialising the transition risk on banking balance sheets. Within the 
biennial stress test exercises of the EBA, and excluding the liquidity risk, all risk categories are subject 
to an impact measurement: credit risk, market risk, operational risk and interest rate risk to a lesser 
extent. Although climate change, and especially the transition risk, can constitute an additional factor 
for all these various risk categories12, a choice was made to concentrate the impact of the transitional 
risk on the most important financial risks. In the 2018 iteration of the EBA stress tests, the credit and 
market risk amounted, on average, to 87.3% of risk weighted assets (RWA) for the 6 largest French 
banks. It has therefore been agreed upon to focus on these two risk categories. 

Institutions therefore have to estimate the losses they could be exposed to according to various 
transition scenarios for these two risk categories. Hence, the exercise is focused on the numerator of 
the solvency ratio. However, and for internal use, the ACPR will request that institutions provide 
information according to expert judgement on the evolution of risk weighted assets contingent to the 
analysed scenarios.  

2.3.1.1 Credit risk 

Banking institutions are invited to estimate the accounting provisions according to IFRS9 on the three 
following exposure segments: households, non-financial undertakings and sovereigns. They should 
therefore measure the impact of the various scenarios on the expected credit losses (ECL). These losses 
will be assessed for all the geographical areas considered.   

2.3.1.1.1 Corporate credit risk 

Businesses will be affected in a much differentiated manner depending on the economic sector they 
belong to due to the relative sensitivity of economic activity sectors (WIOD/ NACE rev2) to the 
transition risk. Under these conditions, institutions are requested to carry out their expected losses 
calculations by sector, which requires a significant methodological change compared to the usual EBA 
stress tests or internal exercises. In practice, institutions will have to segment13 their corporate 
portfolio by sector and then build the ad hoc transition matrices. The realisation of this segmentation 

                                                           
12 See numerous ongoing works, notably led by the NGFS, the EBA and the European Central Bank, which consider 
that the current risk categories used by supervisors allow for the capture of the incidence of climate change that 
acts as an additional risk factor. 
13 Some credit lines, especially those associated with group heads classified in the “headquarters” economic sector, as well 
as those associated to vehicles sponsored by undertakings, will have to be reallocated depending on the respective main 
activity of the group or sponsor. 
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work can be very costly on the entirety of the 55 considered activity sectors. It was therefore agreed 
upon to limit the list to 20 sectors14 including those which will be affected the most, or those that are 
of particular interest or sensitivity due to their size (such as the building sector) or their sensitivity to 
the transition risk (such as air transport). The remainder of exposures is allocated between an “other 
exposures” segment notably including the most affected sectors, and a “VSEs and SMEs” segment 
including small counterparties, irrespective of their WIOD/NACE codes. These two segments will be 
subject to stress in the form of a grouped “denotching”, i.e. estimating the impact of a deterioration 
(of a magnitude consistent with the scenario) in the rating of the associated counterparties. 

2.3.1.1.2 Risk on the household sector 

Households are liable to be affected by a sudden change in carbon pricing, which can both affect the 
sector in which they are employed and their energy use (means of transportation and energy efficiency 
of their principal residence). However, given the data currently available, such a granular analysis of 
the credit risk for households seems exceedingly difficult. The losses projection for households will 
therefore be carried out based on macroeconomic and financial assumptions corresponding to the 
selected scenarios, using the variables usually mobilised for traditional stress test exercises (especially 
unemployment rate and GDP). For the purposes of the exercise, the exposure segment dedicated to 
households will be divided into two sub-categories: housing loans and consumer loans. 

Within the framework of the second round, financial institutions will have to assess, a minima 
quantitatively or with sensitivity tests, the robustness of their assessments regarding the impact on 
those two exposure segments, taking into account the evolution of premiums or risk hedging 
considered by insurers. 

2.3.1.2 Market risk 

In the stress test exercises of the EBA, the losses according to the market risk will be analysis through: 

i) the revaluation of portfolios at fair value; ii) the counterparty risk; iii) the revaluation of buffers. Due 

to their prevalence in the final impacts, the pilot exercise will focus on the first two components of the 

market risk. 

Two additional simplifications are introduced for the assessment of the market risk: i) the trading 

portfolio is the only one taken into account15 for the portfolio revaluation; ii) given the short-term 

nature of market positions and the very speculative nature of a dynamic balance sheet assumption in 

this context, the calculation of losses will be carried out on positions fixed as of 12/31/2019 (static 

balance) but declared over the years of the instantaneous shocks.  

2.3.1.2.1 Fair value revaluation of portfolios 

The objective targeted here is to capture the issue of stranded assets, which corresponds to cases 

where an undertaking is no longer able to record positive net returns on a past investment due to the 

energy transition (typically, the exploitation of hydrocarbon reserves). In such circumstances, that 

undertaking would see its value significantly depreciated (in relation to the anticipated losses on future 

earnings). Based on asset prices projections per sector and the evolution of sectoral credit spreads, 

which are contingent upon the analysed scenarios, institutions will have to evaluate the impact of 

these shocks on the fair value of their bonds and equity portfolios.  This would again mean a 

                                                           
14 Based on the data available within ANACREDIT. 
15 The trading portfolio is the part of the market portfolio, which, in the usual EBA stress test exercises, 
generates the majority of losses associated with portfolio revaluation. 
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segmentation of portfolios per sectors. In order to alleviate the difficulty of the exercise, and given 

that other risk factors (interest rate, commodity prices, sovereigns)16 will be common to all sectors, 

institutions will be authorised to maintain an aggregated approach. In practice, institutions will have 

to apply an instantaneous shock on their trading portfolio over the selected periods (2025, 2035, 2040 

and 2050). The sovereign exposures of the trading portfolio will also be subject to re-valuation at fair 

value for each scenario.  

2.3.1.2.2 Counterparty risk  

The re-valuation of the market value of transactions with certain counterparties belonging to sensitive 

sectors could trigger additional market losses in the event of a jump to default of the latter. It is 

therefore suggested, as is done of EBA stress tests, that institutions determine, over a selection of 

counterparties among the most significant ones within sectors exposed to the transitional risk, the 

market value of these transactions, and calculate the potential losses in the event of a jump to default 

of a certain number of these counterparties. The exact modalities are detailed in the accompanying 

methodological guide. 

2.3.1.3 Sovereign risk 

Lastly, some sovereigns will be particularly affected by the economic impact of the transition scenarios 
due to the deterioration of public finances. This could cause a significant evolution of the value of 
government bonds (for securities held in a trading portfolio, which relates to the market risk) as well 
as of the credit risk. It is therefore suggested that institutions also carry out projections on expected 
losses for sovereign counterparties. Yet, this exercise is be framed by the provision of benchmarks on 
default probabilities by the ACPR. Indeed, the experience provided by the stress test exercises of the 
EBA shows a wide diversity between institutions in the projections of risk parameters for the same 
sovereign counterparty.  The determination of these benchmarks has been carried out based on a 
similar methodology to that used by the European Central Bank.  

2.3.2 Risks for the insurance sector 

2.3.2.1 On the assets side  

The assessment of the impact of the climate change risk on the assets of insurers concerns the market 

risk. The objective is also to capture the impact the holding of stranded assets would have on the 

balance sheet of insurers, given the deterioration of the asset’s value or their inability to get the 

expected return from past investments due to the energy transition. Indeed, according to the 

principles laid down by Solvency 2, the portfolios of insurers are evaluated according to market value. 

Thus, any decrease in the price of assets in a given sector, through a change in the spreads observed 

in the bond market, or following a drop in share values, has a direct impact on the valuation of assets. 

Additionally, the decrease in financial income consecutive to shocks observed on assets issued by the 

sectors that are the most vulnerable to the transitional risk will be taken into account in the calculation 

of the best estimate of liabilities.  

Insurers will therefore have to evaluate their asset portfolios depending on the various selected 

scenarios on the four selected due dates (2025, 2035, 2040, and 2050). Insurers will submit a 

breakdown of their assets, by nature of securities and investment sectors. Such an assessment will also 

have to integrate, from 2025 on, the potential decisions to change asset allocations. A shock table for 

projecting the market value, by scenario, of the bonds and stocks is provided in the excel files available 

                                                           
16 Currency risk is not included in this exercise. 
 



16 
 

on line; the amount of investments in other asset classes (such as real estate) is assumed to change 

only by the amount of inflation. 

2.3.2.2 On the liability side 

The risks associated with the increase of the frequency and cost of extreme climate events, including 

the induced increase in mortality rates and tropical diseases, have direct consequences on the 

liabilities of insurance undertakings and determine the pricing of insurance policies. The increase in 

the frequency and costs of extreme climate events can also raise the longer-term issue of the 

insurability of certain risks, along with its potential consequences for public policies. These risks are 

mainly induced by the physical component of the climate change risk, which is reduced here to the 

analysis of one scenario corresponding to the “business as usual” principle, which is itself based on the 

RCP 8.5 scenario of the IPCC for the various non-life business lines.  

2.3.2.2.1 Damages to property and motor insurance activities 

These are the main activities that are affected by an increase in the frequency and intensity of natural 

disasters caused by climate change through the following perils: floods, draughts, submersion and 

cyclonic storms (for the French Overseas Departments).  

Sums insured in France are subject to shock assumptions at a detailed geographical level (20km). The 

exercise will be carried out in conjunction with the Caisse Centrale de Réassurance (CRR, the French 

central reinsurance fund). Insurance undertakings are invited to integrate their potential management 

decisions. In the absence of such an integration, an assumption of market shares fixity at the communal 

or departmental level will be selected, as well as an assumption of premiums evolution linked to 

inflation. 

For exposures located outside of France or for insurers which do not wish to use the projections used 

by the CRR, insurance undertakings will rely on the set of assumptions developed by the NGFS. The 

rules of access to the physical parameters, or, where relevant, the amounts of damages by type of 

climactic variation are specified at the end of this document. Any climate modelling independent of 

the CCR must remain consistent with scenario 8.5 of the IPCC..  

2.3.2.2.2 The health activity 

Climate change is liable to cause the spread of vector-borne diseases or pandemics (such as Dengue 

or Zika) transmitted by insects (especially mosquitoes) or invertebrates. These diseases are liable to 

generate additional mortality, but also an increase in health costs (related to the increased need for 

consultations and hospitalisations) as well as an increase in the incapacity and invalidity rates.  

Climate change also has a recognised impact on air quality, especially in large agglomerations. Air 

pollution causes the exacerbation of respiratory pathologies such as asthma, allergies or severe acute 

respiratory syndromes (SARS).  

Based on the RCP 8.5 scenario, and with the conjunction of AON, a reinsurance broker, the 
assumptions on the evolution of mortality rates, additional health care rates, additional disability, 
incapacity and transition to invalidity rates as well as additional sick leave rates for the entire French 
territory are provided in the appendix to this document as well as in the data files made available to 
institutions and posted on the ACPR website.  Assumptions may also be communicated for the largest 
agglomerations for insurance undertakings that wish to assess the impact of the RCP 8.5 scenario on 
their commitments at a more granular scale (see also section 3.4.4.2 at the end of this document).  
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2.3.3 Climate metrics 
 

Some banking institutions or insurance undertakings already provide, within the framework of their 

strategic communication or their extra-financial reporting process, a certain number of metrics or 

indicators aiming at measuring the temperature of their portfolio, their degree of alignment with the 

Paris Agreement or the carbon intensity of their portfolio. For the institutions that are able to do so, it 

is requested that they provide the ACPR with the evolution of these metrics or indicators depending 

on the various suggested scenarios in the framework of the pilot exercise.   

3 Presentation of the analysed scenarios  

3.1 Cooperation with the central banks’ network and the supervisors for the 

greening of the financial system (NGFS) 
 

The ACPR, which actively participates in the work of the NGFS and wishes to promote it, relied on the 

recommendations of this network of central banks and supervisors to select and develop the scenarios 

of its pilot exercise17.  

 

Box 1 - Scenarios developed by the NGFS  

The NGFS proposes four main categories of scenarios depending on whether the transition is orderly 

and the climate objectives reached (NGFS, 2019), see Graph 2 below. In the first category of scenarios, 

the transition towards a low carbon economy occurs in an “orderly” manner, meaning in a predictable 

manner, and allows for the climate objectives to be reached. The transition risks associated with this 

scenario are therefore manageable, although non-trivial for certain activity sectors, and the physical 

risks are reduced. At the other end of the spectrum, the “too little, too late” scenario describes a 

transition both insufficient and late, that does not allow for global warming to be limited. The 

occurrence of physical risks requires the swift implementation of policy measures as well as abrupt 

changes in the behaviour of actors and markets, which also translate into transition risks. An 

intermediary situation, relevant for the financial stress tests, would be “disorderly” transition 

scenarios, implying disruptive shocks, to reach the climate objectives. Finally, a “warmer world” 

scenario would represent the last case scenario, with the materialisation of severe physical risks, on a 

shorter or longer-term basis depending on the geographical area considered, due to the absence of a 

transition. 

  

                                                           
17 A first set of scenarios by the NGFS was published on 24 June 2020. A complementary set should be made 
public at the end of 2020. 
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Graph 2.  The scenario categories of the NGFS 

 

 
 

Source: Macroeconomic and financial stability: Implications of climate change. Technical supplement to the 

First NGFS Comprehensive Report, Network for Greening the Financial System, Paris, France, 51 

pp. https://www.ngfs.net/sites/default/files/medias/documents/ngfs-report-technical-

supplement_final_v2.pdf 

In order to facilitate the monitoring of these risks by central banks and supervisors, the NGFS has 

selected a set of quantified scenarios for three of the four identified categories. These scenarios are 

based on the estimates produced by scientific institutions participating in the works of the 

International Panel on Climate Change (IPCC). The IPCC gathers and assesses a certain number of 

physical and transitional scenarios. Relying on integrated assessment modelling (IAM), the IPCC 

establishes, inter alia, projections on the global greenhouse gas emissions and on global warming 

according to various socio-economic and demographic scenarios (shared socio-economic pathways, 

SSP). These scenarios make assumptions on the compliance with commitments made by States to 

address climate change and the public measures implemented. The family of socio-economic scenarios 

selected in the framework of the exercise and by the NGFS is the one named “middle of the road” 

(SSP2). It corresponds to a medium adaptation and mitigation challenge and describes a world 

characterised by the pursuit of current trends, meaning without a sharp fracture or social or 

geopolitical tensions. 

 

For each of these three scenario categories, the NGFS selected one representative scenario, as well as 

or two alternative ones. The first representative scenario by the NGFS refers to an “orderly” 

transition. In this scenario, the transition starts as early as 2020, with the introduction of proactive 

mitigation measures represented in a summarised form by a significant increase in carbon prices. 

These efforts are accompanied by the behavioural changes of consumers and financial actors, more in 

line with the requirements for a low carbon economy. These allow for a decrease of emissions and, 

therefore, a limitation of the rise of temperatures below 2⁰C. The structural transformation of the 

economy is announced, anticipated, and happens gradually without any major macroeconomic shock. 

It offers new opportunities that actors know how to seize. The compliance with climate commitments 

also allows for a reduction of physical risks. 

 

https://www.ngfs.net/sites/default/files/medias/documents/ngfs-report-technical-supplement_final_v2.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs-report-technical-supplement_final_v2.pdf
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The second scenario describes the response to a late implementation of measures to fight against 

climate change. These follow, until 2030, the “contributions determined at a national level” (CDN in 

French), which are not sufficient to maintain global warming below 2⁰C. In 2030, new, more stringent 

measures have to be implemented to compensate for the delay and reach the climate objectives fixed 

in the Paris Agreement, implying notably an abrupt revision of carbon pricing. This scenario also 

presupposes that technologies for the elimination of carbon dioxide (CDR) are limited, contrary to what 

the representative scenario for an “orderly” transition presupposes18. Households and corporate 

undertakings then have to adjust their behaviour fast, which leads to significant macroeconomic and 

sectoral disturbances.  

 

Lastly, the third scenario correspond to a “business as usual” assumption. In this scenario, 

governments do not introduce transitional measures other than the ones already enforced. The 

increase in the price of carbon is insignificant, and the economic actors do not change their behaviour. 

No major progress is observed regarding energy production and use. The greenhouse gas emissions 

therefore continue to rise following the same pattern and the objective to maintain the rise of 

temperature below 2⁰C is not reached. This scenario translates into severe physical risks in the medium 

and long term, with an increase of the frequency and severity of extreme weather events, in 

differentiated ways depending on the geographical areas considered. However, the transitional risks 

remain limited. 

3.2 Transition risk scenarios 
 

Within the framework of this pilot exercise, the ACPR selected three scenarios of transition: one 

reference scenario and two adverse transition scenarios (variants 1 and 2) for the period going from 

2020 to 2050. The two adverse variants reflect different assumptions regarding the timeline and 

magnitude of the necessary policy measures, as well as the maturity and costs of technological 

developments for the production and use of energy as well as their potential crowding out effects on 

investments in other sectors. This scenario thereby combines different assumptions related to: i) the 

trajectory of the carbon tax; ii) the level of total factor productivity. 

 

The reference scenario and the first adverse variant (variant 1) are precisely calibrated on the data of 

the two representative transitional scenarios of the NGFS, namely the scenario for an “orderly” 

transition for the reference scenario, and the one of a “disorderly” transition for variant 1. The second 

adverse variant (variant 2) uses the carbon price path taken from an alternative scenario of the NGFS19, 

complemented by adverse productivity shocks (compared to the reference scenario) aiming at 

capturing the technological delays and their potential foreclosure effects (Graph 3).  

  

                                                           
18 These different assumptions in terms of the development of technology for the elimination of carbon dioxide 
(CDR) are the reason why scenarios with the same carbon neutrality goal cannot be on the same carbon 
emission reduction path. 
19 The “Immediate 1.5 scenario with limited CDR technology” scenario for a “disorderly” transition. 
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Graph 3 - Schematic representation of the transitional and physical risk scenarios included in the 

pilot exercise of the ACPR 

 

 
 

 

 

Additionally, in this second variant, a 5-year delay is introduced so that the revision of carbon prices 

occurs from 2025. Graph 4 shows the CO2 emission profiles and carbon pricing trajectories of the three 

scenarios. 

 

Graph 4:  Carbon emission and pricing trajectories of the three scenarios proposed by the ACPR20 

    

 

 

However, at this stage, the data of the NGFS scenarios only provide the main macroeconomic 

information (GDP, etc.) in an aggregated manner across large country blocks. The macro-financial 

information (inflation rates, interest rates, unemployment rates, etc.) and sectoral information 

necessary for the realisation of an exhaustive climate stress test are not available. Additionally, the 

                                                           
20  
The data presented in these graphs is taken from the REMIND-MAgPIE model projections available for the 
three selected scenarios. The emission curves are based on data from the underlying scenarios of the NGFS, 
with a 5-year lag for the adverse scenario 2. 
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level of granularity of the NGFS data does not allow for the acquisition of specific data for France, the 

latter being integrated into an aggregate including all the countries of the European Union (EU).   

The teams of the Banque de France and the ACPR have therefore developed a specific analytic 

framework, calibrated on the aggregated data of the NGFS, in order to generate the macro-financial 

and sectoral data necessary for the realisation of the pilot exercise, for France and the three other 

geographical areas considered (Rest of the EU, USA and Rest of the world/specific exposures). Below, 

Graph 5 shows the alignment of the scenarios selected by the ACPR in relation to the projections 

chosen within the scenarios of the NGFS.  The information on the mobilised analytical framework are 

available in Allen et al. (2020).  

 

Graph 5:  Comparison between the GDP trajectories of the European Union in the scenarios of the 

NGFS and the ACPR212223 

 

 

3.2.1 Reference scenario 

Reference scenarios usually reflect the most likely macroeconomic perspectives. In the case of climate 

related risks, the “business as usual” scenario, within which the mitigation efforts are limited, is in all 

likelihood the most likely one at present. Yet, it creates major physical risks. Therefore could be 

considered as an adverse scenarios generating financial risks be to studied. We have therefore selected 

as a reference scenario, in agreement with the banking institutions and insurance undertaking which 

took part in the preparatory work, the representative scenario of the NGFS corresponding to an 

“orderly” transition including reduced transitional and physical risks.  

  

In terms of narrative, the “orderly” transition scenario as defined by the NGFS would, for France, 

corresponds to the narrative of the National Low Carbon Strategy (SNBC). The SNBC is the roadmap 

for France to comply with its Paris Agreement commitments and reach zero net emissions in 2050. This 

                                                           
21 The data presented in these graphs is taken from the REMIND-MAgPIE model projections available for the 
three scenarios. 
22 Base 100 in 2019. The differences in GDP trajectory between the NGFS and the ACPR between 2020 and 
2025 are due to the fact that ACPR data takes into account the impacts of COVID19, unlike those of the NGFS. 
23 The deviations from the GDP trajectories between the NGFS and the ACPR for variant 2 are due to the 
addition of productivity shocks as well as the 5 year time gap for the introduction of the carbon price shock. 
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roadmap, which was introduced in the energy transition law for green growth (LTCEV in French) of 17 

August 2015 amended in April 202024, it provides guidelines for the transition towards a low carbon 

economy and sets objectives by activity sector. It also defines the objectives for the reduction of 

greenhouse gas emissions, the “carbon budgets”, divided into five-year periods. In terms of economic 

assessment, the SNBC is supposed to be simultaneously translated into positive effects on both growth 

and employment. Although it creates structural transformations along with sectoral reorganisations 

liable to be disruptive for some actors, the very principle of the SNBC aims at minimising the risks 

associated with the transition. 

 

In terms of results, the models used being calibrated on the data of the NGFS, the macroeconomic 

effects that emerge from our reference scenario are slightly less positive than those of the SNBC, and 

the sectoral shocks are less disruptive.  

3.2.2 Variant 1: late reaction scenario 

The scenario of a late transition presupposes that the greenhouse gas emission reduction objective is 

not reached in 2030 and thus requires the implementation of more proactive measures. This scenario 

reproduces exactly the same emission, GDP and carbon pricing trajectories, at the aggregated level, of 

the NFGS’s scenario that is representative of a “disorderly” transition.   Additionally, the included 

carbon sequestration strategies are presupposed to lack the level of maturity sufficient to offer 

compensation options.  

 

From a practical standpoint, this scenario relies on a strong revaluation of carbon prices in 2030 in 

order to maintain the carbon neutrality aim in 2050. The carbon price at the Global level goes from 

$14 per CO2 ton in 2030 to $704 in 2050. This increase causes a series of inconsistent shocks in the 

modelled economic sectors, which depends on their use of energy input and the substitution 

possibilities between inputs. It notably triggers an average increase of real energy prices amounting to 

more than 125% for France during the considered period. No other measure (than those already 

integrated into the reference simulation) is contemplated in this first adverse variant. This scenario is 

estimated to deviate from the previously presented reference scenario. 

 

3.2.3 Variant 2: scenario of a swift and abrupt transition 

The second adverse variant associated a revision of carbon prices with a productivity shock (with 

respect to the reference scenario) from 2025. In this scenario, it is assumed that renewable energy 

production technologies are not as mature as expected in the reference scenario, which translates into 

higher energy prices requiring new investments.  The increase in the cost of energy and the necessary 

redirection of investments both public and private towards renewable and/or carbon-free energy 

consequently trigger negative effects on productivity gains within the whole economy, which are 

cancelled over the period.25  

 

Simultaneously, the trajectory of carbon price is unexpectedly revised and calibrated on the data from 

the alternative scenario for a “disorderly” transition of the NGFS. The price of carbon is supposed to 

reach $3 per CO2 ton in 2025 and $917 in 2050. 

                                                           
24 The second SNBC was published on 23 April 2020. 
25 The baseline scenario includes positive productivity gains over the 2020-50 period. 
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3.3 A unique physical risk scenario based on “business as usual” 

Lastly, the scenario corresponding to that for which the mitigation efforts are limited (“business as 

usual”) is used to calibrate the physical risk scenario. As stated previously, it relies on the RCP 8.5 

scenario of the IPCC. It is the most pessimistic scenario, even though at a 2050 time horizon it remains 

relatively similar, in terms of global warming, to the other scenarios of the IPCC. The additional selected 

assumption for the purposes of this exercise is that the measures taken between today and 2050 will 

have a very limited or non-existent impact on the physical risk, the latter depending on the greenhouse 

gas accumulated in the atmosphere during the previous 20 to 25 years. This choice of scenario 

therefore allows retaining stress test assumptions that are strong in terms of physical risks within the 

“middle of the road” socio-economic trajectories (SSP2). 

3.4 Main (provisional) macroeconomic and financial assumptions  

3.4.1 Macroeconomic assumptions 
 

Table 1: Main macroeconomic variables in the reference scenario and effects of disorderly 

transitions on the adverse variants 

 

 2025 2030 2035 2040 2045 2050 

Reference scenario 

EU GDP  3.2 1.7 1.7 1.7 1.5 1.5 

US GDP 4.5 2.0 1.6 1.5 1.5 1.6 

France GDP 2.5 1.2 1.1 1.1 1.0 1.0 

Inflation France 0.9 1.4 1.4 1.4 1.3 1.3 

Unemployment France 9.6 7.7 7.6 7.8 8.1 8.2 

       

Adverse scenario 1 (deviation from the reference scenario) 

France GDP (%) 0.5 0.2 -0.7 -1.4 -1.7 -2.1 

Inflation France (p.p.) -0.3 0.2 0.6 0.2 0.1 0.1 

Unemployment France 
(p.p.) 

0.2 -0.5 0.1 0.6 0.2 0.2 

       

Adverse scenario 2 (deviation from the reference scenario) 

France GDP (%) 0.5 0.2 -1.5 -3.2 -4.4 -5.5 

Inflation France (p.p.) -0.3 0.5 0.6 0.5 0.3 0.2 

Unemployment France 
(p.p.) 

0.2 -0.3 0.0 0.3 0.2 0.4 

 

 

3.4.1.1 Macroeconomic impacts 

Table 1 presents the supposed evolutions of the main macroeconomic variables of the reference 

scenario and the impacts of disorderly transitions on the two adverse scenarios. The reference 

scenario, the one of an orderly transition, has been determined using as a starting point 

macroeconomic projections similar to those published by the Eurosystem in June 2020, which were 

carried out with 2-3 year time horizons. These short/medium term projections and the initial level of 

variables take into account activity and employment losses related to the lockdown period. Starting in 

2025, the trajectories are obtained from long term projections by the National Institute of Economic 

and Social Research (NIESR), to which the shocks required to obtain an orderly transition were applied 
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(especially by modifying the price of carbon)26, while ensuring that the obtained trajectories were 

aligned with the growth paths of the large economic areas included in the scenarios of the NGFS.  

In the reference scenario, the average annual growth rate of the real GDP stabilises itself in 2050 at 

around 1% for France and 1.5% for the United States and the rest of the EU.  These figures are close to 

the long term projections of the OECD27. The average growth rate of 2025 (reflecting the average 

annual growth rate over the previous 5 years) reflects the growth rebound expected from the low level 

of 2020 due to the Covid-19 crisis. The unemployment rate remains high in France (around 10% in 

2025, and then stabilising around 8% of the active population in the long run), a level that is also close 

to the long term equilibrium rate published by the OECD. After low inflation rates at the start of the 

period, due to the epidemic crisis, inflation is gradually converging around 1.3% per year, with an 

annual rate close to its average for the last two decades. Given that the increase of the price of carbon 

is gradual in the reference scenario, the impact on annual inflation remains relatively marginal. 

Based on the reference scenario, two adverse scenarios are simulated, based on the different 

assumptions with respect to the trajectories of carbon price (see below), which stem from disorderly 

transition policies. Within these two adverse scenarios, the rise in the price of carbon triggers a rise in 

production costs for businesses and a loss of purchasing power for households, since the redistribution 

of tax revenues due to the increase of the carbon tax is not sufficient to offset the total impact of the 

rise of carbon energy prices on consumer prices.  

Variant 1 - a swift and late rise of carbon prices - is characterised by a decrease in activity compared 

with the GDP level of the reference scenario. This decrease only starts in 2035, when carbon prices 

rise. Before this date, since the price of carbon is lower than in the reference scenario, the effects on 

activity are slightly positive. At the end of the time horizon considered, in 2050, the level of France’s 

GDP (in volume) is down 2.1% compared with the level of the reference scenario. The inflation 

response is positive due to the rapid increase in carbon pricing compared with the more gradual 

trajectory of the reference scenario. On average, the annual inflation rate is between 0.1 and 0.6 

percentage point higher than the rate of the reference scenario. At the end of the projection horizon, 

the inflationary effect of the increase of energy prices is limited since offset by the disinflationary 

pressures coming from the decrease in activity. In turn, the unemployment rate is higher due to 

decreased activity.  

Variant 2 - an abrupt and unexpected rise- triggers a stronger activity decrease. The level of the French 

GDP in 2050 is 5.5% lower than the level of the reference scenario. In this variant, the activity is 

simultaneously penalised by the rise in fossil fuels prices and the adverse productivity shock. The effect 

on inflation is relatively stronger than in the previous scenarios as early as 2030, with a 0.5 percentage 

point increase compared with the rate of the reference scenario. In addition to a swifter and sharper 

rise in carbon prices, this variant includes a decrease in productivity. This negative supply shock causes 

an additional decrease in activity while maintaining higher price levels. Thus, in 2050, the inflation rate 

remains higher than that of the reference scenario (by 0.2 percentage point). The unemployment rate 

also remains higher between 2040 and 2050. 

                                                           
26 The long-term projections of the NIESR, which are included in the database of the NiGEM model used to 
build the international macroeconomic scenarios, do not consider orderly transition policies. 
27 OECD (2014), "Long-term baseline projections, No. 95 (Edition 2014)", OECD Economic Outlook: Statistics and 
Projections (database), https://doi.org/10.1787/data-00690-en  (data extracted on 24 April 2020). 

https://doi.org/10.1787/data-00690-en
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3.4.1.2 Impacts on public finances 

In the reference scenario, government deficits and debts correspond to long term projections, such as 

the ones made by the OECD and the NIESR. Compared to these long-term projections independent 

from any energy transition policy, the impact on public finances of the increase of carbon prices 

included in orderly transition policies has been taken into account. Similarly to what has been done for 

the GDP, these figures correspond, at the start of the period, to the deficit and debt levels included in 

the Eurosystem projections. In the reference scenario, these projections therefore take into account, 

the increases in public debts resulting from government policies implemented in response to the 

Covid-19 crisis.  

In general, the drop in production and employment reduces public revenue whereas the increase in 

the unemployment rate causes an increase in public expenditure in terms of welfare benefits. The net 

effect is a deterioration of government fiscal balances in the long term and a matching increase of their 

indebtedness. Ex ante, the carbon tax should provide additional revenue to the government yet, in our 

assumptions, these are entirely redistributed to households in the form of lump sums payments. Due 

to the deterioration of the activity compared with the reference scenario, government fiscal accounts 

deteriorate, by 0.6 percentage points at the end of the period in variant 1, and by 6.5 percentage points 

in variant 2 in the case of France (see Table 2). The other geographical areas record a relatively similar 

deterioration of government fiscal accounts.  

 

Table 2: Public deficits in the reference scenario and effects of disorderly transitions on the adverse 

variants 

 2025 2030 2035 2040 2045 2050 

Reference scenario (in % of GDP) 

Public debt 112.5 103.7 105.7 105.2 98.2 95.9 

Public deficit -4.1 -2.8 -2.7 -2.2 -1.7 -1.6 

       

Adverse scenario (Variant 1) (in deviation from the reference scenario in p.p.) 

Public debt 0.3 0.2 -2.2 -3.2 -0.6 1.2 

Public deficit 0.0 0.2 0.3 -0.3 -0.7 -0.6 

       

Adverse scenario (Variant 2) (in deviation from the reference scenario in p.p.) 

Public debt 0.3 -0.1 -2.7 -1.8 3.3 6.9 

Public deficit 0.0 0.2 0.0 -0.8 -1.4 -1.5 
 

3.4.2 Sectoral developments 

Graphs 6 and 7 present the sectoral effects for both adverse variants compared with the reference 

scenario; Overall, the sectors of extractive and metal industries as well as agriculture and waste 

treatment are more affected then the services sector, with the most significant losses recorded in the 

oil, mining and agricultural sectors. 

Variant 1 - a swift and late rise in carbon pricing - follows the evolution of the “business as usual” 

scenario until 2030. It shows the sectoral shocks that are positive compared to the reference scenario 

(which includes higher carbon price increases than the “business as usual” scenario) up until that date. 

Shocks become adverse, for the most carbon-intensive sectors, starting in 2040, and then gradually 

become stronger. The petroleum products industry is the most affected, exhibiting a drop in the value 
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added of more than 46% compared with the reference scenario for France in 2050, the agricultural 

sector’s value added drops by about 17% and the mining sector by nearly 20%. However, the electricity 

and gas28 production sector emerges as the winner of this transition and see its added value increase 

by 4% compared to the reference scenario. The affected sectors and the orders of magnitude of 

impacts are similar for the four geographical areas considered. 

Graph 6: Sectoral impacts - Variant 1 (deviating from the reference scenario) 

 

 

These impacts are explained by the increase in costs and substitution mechanisms attributable to the 

rise in carbon price. This is reflected in changes in the relative prices of energy types and triggers 

substitution phenomena between inputs in each sector. Thus, the portions of fossil fuels29 in energy 

inputs decrease in France by almost 20pp during the considered period. The increase in carbon energy 

prices makes the producers of these energies less competitive. Therefore, extractive industries are 

naturally the most affected ones. That increase also has a direct effect on the production costs and 

value added of the sectors that are most dependent on these energy sources, that is offset by the 

potential substitution effects. The high energy density of industrial sectors is consequently the main 

reason for their major loss value added. The agricultural sector, for its part, is affected given its direct 

greenhouse gas emissions. 

Variant 2 -an abrupt and unexpected increase- causes even greater shocks, falling by up to 61% in 2050 

compared with the reference, for the EU. The cumulated effects of carbon price and a productivity 

shock on value added in the six most exposed sectors are presented in graph 7. The impacts of the 

shocks introduced from 2025 are only visible after 2030 due to a delay in adjusting the economy of 5 

years. In 2030, the structure of the economy has not yet adjusted and the most carbon-intensive 

                                                           
28 This sector includes the production of electricity and gas which the WIOD data do not allow to dissociate. 
29 In this estimate, gas is not included in fossil fuels. 
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sectors still outperform the baseline scenario (which includes a higher carbon price level). From 2035, 

the effects of shocks are felt. Unsurprisingly, the petroleum and extractive industries sectors suffer the 

greatest impacts. The cumulated losses increase by 58% and 25% respectively compared with the 

reference scenario in France. The electricity (and gas) sector is benefiting from the increase in carbon 

prices and is up 4% compared to the baseline scenario. 

Graph 7: Sectoral impacts - Variant 2 (deviating from the reference scenario) 

 

 

 

The weakness of macroeconomic effects given the scale of shocks for some sectors can be explained 

by the compensatory effects between winners and losers, as well as by the size of some sectors. 

Despite their essential nature, agriculture and energy only offer a cumulated contribution of 3.7% to 

the global GDP in France. The services sectors, which are considerably less affected, generate 78.3% 

of the value added creation. 

3.4.3 Financial assumptions 

The main financial assumptions provided to institutions include, in addition to the international 

macroeconomic assumptions for the various analysed scenarios and covered geographical areas, the 

following elements: i) the term structure of risk free interest rates provided by the EIOPA (European 

Insurance and Occupational Pensions Authority)30, contingent to the scenarios, in order to allow the a 

proper discounting  insurers’ liabilities; ii) the projections of deviations from the reference scenario for 

sectoral stock returns based on a valuation model using discounted future dividend flows (Dividend 

Discount Model -DDM), contingent to the proposed scenarios, on all 55 activity sectors and for the 

main geographical areas (France, Europe (excluding France), US, Rest of the world); iii) lastly, the 

                                                           
30 See https://www.eiopa.europa.eu/tools-and-data/risk-free-interest-rate-term-structures-0_en 
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building of corporate credit spreads by geographical area and by economic sector using the database 

of the Risk Management Institute (rmicri.org) as well as credit risk simulations in France based on the 

data collected by the Banque de France as well as a credit risk model developed for this exercise. 

3.4.3.1 Assumptions of term structure for risk free interest rates by the EIOPA 

The estimate and projection of the term structure of risk free interest rates by the EIOPA has been 

carried out using a Gaussian affine model with macro-financial variables inspired from Joslin, Priebsch 

and Singleton (2014, JF)31 and estimated according to the methodology of Adrian, Crump and Moench 

(2013, JFE)32. The database used for the estimation of this model is based on the EIOPA risk free interest 

rates on maturities ranging from 1 year to 20 years over a period going from January 1999 to December 

2019. It is noteworthy that the data provided monthly by the EIOPA over the period from December 

2015 to December 2019 is the only period corresponding to risk free interest rates, whereas interest 

rates for January 1999 to November 2015 are obtained using interest rate swaps curves adjusted with 

the credit risk component according to the same principle adopted by the EIOPA. It is therefore a 

database extended with the risk free interest rates of the EIOPA which provides the adopted model 

with observed rates at other levels than the very low levels recently observed. The variables of the 

model used for this exercise are the first three main components obtained over the estimation period, 

completed by two macroeconomic variables (the growth rate of the GDP and the inflation rate 

harmonised with the index of consumer prices (HICP) of the Euro Zone). The projections are obtained 

using forecasts (in December 2019) of the term structure of interest rates, conditionally with the 

trajectories of the two macroeconomic variables taken from the NiGEM model for each scenario, from 

2020 to 2050. Graph 8 below show the variations (compared to the reference scenario) of these 

structures by term forecast in 2025 and 2050, for each adverse scenario. 

  

                                                           
31 Joslin, S., Priebsch, M., & Singleton, K. (2014, June). Risk premiums in dynamic term structure models with 
unspanned macro risks. The Journal of Finance, 69 (3), 1197-1233.  
32Adrian, T., Crump, R., & Moench, E. (2013). Pricing the term structure with linear regressions. Journal of 
Financial Economics, 110 (01), 110-138. 
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Graph 8: Anticipated variations of term structure for risk free interest rates by the EIOPA in 2025 

and 2050. 

 

 
Notes: Maturities in years and rate variations in bps (annual basis). 

  

3.4.3.2 Assumptions pertaining to the evolution of stock market indices by activity sector 

The projections of variations of stock market indices from the reference scenario, contingent to the 

analysed scenarios, is obtained by combining the results from the simulations of the NiGEM model, 

the general sectoral equilibrium model of the Banque de France and from a valuation model based on 

discounted future dividend flows. Using the NiGEM models and the sectoral model of the Banque de 

France, we get, for each scenario, over all the geographical areas considered and the 55 activity 

sectors, value added (VA) projections between 2025 and 2050.  Then, we calibrate an actualisation 

model for the discounted flows of future dividends by first retaining the assumption of a fixed dividend 

distribution rate of 50% while assuming a capital share of 33% of the added value. The dividend flows 

thus obtained per country and sector are then discounted using a sectoral return rate. The latter is 

obtained from the projection of a risk free rate, of a sectoral risk premium and a scalar allowing to fit 

these projections the average market return prices of benchmark stock price indices for each 

geographical area, estimated over the period running from January 2001 to December 2019. Graph 9 

below shows, for risk-sensitive sectors, the stock market variations (in %) between the late and early 

transition scenarios and the reference scenario in France. 
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Graph 10: Stock price differentials in France compared to the reference scenario  

 

 
 
 

3.4.3.3 Assumptions pertaining to the evolution of credit risk (spreads) 

Assumptions regarding the corporate credit spreads per geographical area (with, for Europe excluding 

France, the provision of spreads for: the United Kingdom, Germany, Italy and Spain) and activity sectors 

for each scenario were built upon the default probabilities published on the website of the Risk 

Management Institute (RMI) of the National University of Singapore on a monthly basis. The estimates 

also considered the assumption of a constant recovery rate of 40%. The default probabilities used 

relate to time horizons going from 1 year to 5 years, and are calculated relied on the methodology of 

Duan, Sun and Wang (2012)33 which is based on a generalisation of the approach suggested by Duffie, 

Saita and Wang (2007)34. The projections of corporate spreads for each scenario is obtained, for 

France, using an intra-sectoral model from the Direction des Entreprises (corporate governance 

directorate) of the Banque de France. 

For illustrative purposes, graph 10 below shows the expected variations of credit spreads within the 

French consumer non-cyclical and energy sectors according to the two variants considered. 

 

                                                           
33 Duan J.-.C., J. Sun, Wang T. Multiperiod corporate default prediction – a forward intensity approach 
J. Econom., 170 (2012), pp. 191-209 
34 D. Duffie, L. Saita, K. Wang Multi-period corporate default prediction with stochastic covariates 
Journal of Financial Economics, 83 (2007), pp. 635-665 
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Graph 10 - Expected variations (bps) of corporate credit spreads in RoEU, from 2020 to 2050 

(average over 5-year intervals), for consumer non-cyclical and energy sectors.  
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3.4.4 Physical risk variables 

The analysis exercise for climate change scenarios includes the assessment of the impact of these 

scenarios on various insurance business lines: property damages and preventive healthcare. These 

activities are mainly affected by the physical risk arising from climate change, through an increase in 

the frequency and intensity of natural disasters and the deterioration of the environment that could 

affect the health of the inhabitants of a given area. Given the inertia of the evolution of the physical 

risk, the path taken in terms of physical impacts cannot be modified by actions either currently taken 

or scheduled in the framework of this exercise in order to encourage a prompt transition towards a 

low carbon economy.  The tested trajectory is therefore be the same for the three scenarios, and match 

the 8.5 scenario of the IPCC with a time horizon set to 2050. This pessimistic but probable scenario 

consists in the continuation of current emission levels (“business as usual” scenario) and causes a 4°C 

increase in temperatures in 2100 (and comprised between 1.4°C and 2.6°C in 2050). 

3.4.4.1 Property damages 

For participating undertakings, the impact of the evolution of natural disasters on the property 

damages business line (individuals, corporate undertakings including agricultural companies, 

automotive) of insurers will be assessed in liaison with the Caisse Centrale de Réassurance (CCR)  based 

on works published in 201835. For the other institutions, assumptions are established based on the 

NGFS models.  

The approach retained jointly with CCR relies on projections realised by Météo France which, using its 

Arpège Climat model, generated 400 possible years with the current climate and 400 other years with 

a 2050 climate. Météo France also implemented its hydrometeorological model SAFRANISBA-

MODCOU (SIM2) for Metropolitan France and Corsica. This local model is fed with 10 meteorological 

parameters taken from climate simulations interpolated with an 8 km resolution. The outputs of this 

model comprise the soil wetness index (SWI) required for the study of the draught risk, as well as 

various parameters on soil conditions and stream flow. The soil wetness index, calculated using a SIM2 

setting with a uniform concentration of clay soil over France, fed the CCR model for geotechnical 

draught affecting buildings (see Graph 12 below). 

  

                                                           
35 CCR (2018): Consequence of climate change on the cost of natural disasters in France in 2050  
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Graph 12: Climate modelling chain implemented by Météo France and its integration by the CCR. 

 

Source: CCR– Consequence of climate change on the cost of natural disasters in France in 2050 

The demographic projections of the INSEE (the French National Institute for Statistics and Economic 

Research) were used to estimate the number of individuals’ risks (i.e. houses) in 2050. The central 

scenario map the national trends observed for migratory balance fertility and life expectancy to the 

departments level. The departmental data allowed for the determination of an average annual growth 

rate, which was then implemented on a communal level. For professional risks (namely industries, 

services, agricultural holdings), the evolution of the active population calculated based on the 

demographic projections was taken into account, as well as the observed economic shifts.  
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Willing insurers are invited to contact the CCR to estimate of the damages suffered over the 2020-2050 

period (please confer to the technical guide). The information is communicated on a communal basis, 

and the amount of damages to be covered is gathered by the CCR at a departmental level, per type of 

peril. Insurance undertakings are invited to integrate and communicate their potential management 

decisions (evolution of premiums and insured stakes). Failing that, an assumption of market shares 

fixity at the communal or departmental level will be retained. 

The information to be provided by insurers will include the following elements, by order of preference:   

1/ Number of risks insured by municipality: breakdown by individuals/professionals; in the absence of 

that information, the total number of risks; 

2/ Insured values by municipality: breakdown by individuals/professionals; in the absence of that 

information, the total number of values insured; 

3/ Natural disasters (CatNat) premium issued by municipality: breakdown by individuals/professionals; 

in the absence of that information, total CatNat premium 

As well as the INSEE code for the identification of municipalities. Failing that, information will be 

communicated on a departmental basis. Lastly, for coinsurance, the required information pertains to 

the insurer’s part. Information must be provided in the “.csv” file format. 

For insurance undertakings that do not wish to rely on the CCR, assumptions concerning the physical 

risk variables will be drawn up based on the available scenarios of the NGFS, the access rules of which 

will be specified in June in the final version of the assumptions. 

Additionally, a complementary assumption addresses the evolution of the regulation pertaining to 

natural disaster compensation, a system created by the French Law of 13 July 1982.  This system relies 

on principles of solidarity and responsibility. The solidarity principle gave rise to uniform additional 

premium insurance rates (fixed by the Government). These rates are currently set at 12% of the 

premium related to the damage guarantees of the base contract for property other than motor 

vehicles, and at 6% of theft and fire premiums (or, in the absence of it, 0.50 of the damage premium) 

for motorised land vehicles. In the French natural disasters regime, the solidarity principle is therefore 

materialised by a harmonised price, regardless of the risk exposure, which ensures that everyone 

benefits from the guarantee for a moderate price, bearing in mind that natural disaster insurance is 

mandatory in all damage insurance contracts. The scenario consequently integrates the assumptions 

relating to the evolution of subprime rates for the insurance against natural disasters in order to ensure 

the equilibrium of the regime (the last rate reset occurred in the early 2000s). By 2050, the rate of the 

premium relating to the damage guarantees of the basic contract for goods other than motor vehicles 

is therefore supposed to increase from 12% to 18% in 2050. We assume a linear increase in this rate, 

which is therefore set at 14% in 2030, 16% in 2040 and 18% in 2050. The rate which applies to theft 

and fire premiums evolves in parallel and corresponds to 50% of the rate of the damage premium. 

3.4.4.2 Healthcare costs and mortality 

Climate change has observable effects on the development of tropical diseases or chronic pathogens 

linked with the exposure to intense heat or to the increase of the rate of fine particles in the air.  

Beyond a change in mortality tables, the assumptions that are being developed with AON will also 

address the evolution of healthcare costs associated with the RCP 8.5 scenario of the IPCC. This 

development is related:  
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 The assumption of an increase of the probability of occurrence of pathogen transmission 

(viruses, bacteria, parasites...): this probability varies depending on the place of residence of 

the insured population and on their vulnerability to vector-borne diseases. For illustrative 

purposes, graph 13 below shows the breakdown by department of the evolution of the 

geographical presence of the tiger mosquito (Aedes albopcitus), which carries dengue, since 

2004.  

 

 The development of pathologies related to the deterioration of air quality in urban areas or 

the increase of the frequency and intensity of heat waves. The most vulnerable population 

groups to these types of events are the elderly and young children. Insurers’ portfolios should 

be segmented accordingly. 

In order to assess the impact of these pathologies’ development, the reinsurance broker AON provided 

assumptions on the evolution of mortality tables and healthcare costs per geographical area and age 

groups for the pilot exercise. An average shock for all the French territory is also provided in order to 

allow for the calculation of an impact without having to segment the liabilities portfolios of insurers. 

Graph 13: Geographical presence of the Aedes albopictus vector in metropolitan France since 2004 

 

Source: https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-a-transmission-vectorielle/dengue 

 

3.5 The reconciliation exercise and the second round 

3.5.1 Global consistency of exposures with the financing needs of the economy 

In order to ensure the consistency of submissions made by banking institutions at the aggregated level, 

institutions will be required to carry out balance sheet projections at the start of the exercise, with a 

first submission in October 2020 in order for the ACPR teams to check the coherence of aggregated 

submissions with the structure of the economy to be financed.  

3.5.2 Sensitivity analysis of banking risks to price increases or decreases in insured stakes 

Due to the dynamic balance sheet assumption, insurance undertakings will be able to adjust both the 

insured parameters and the insurance premiums according to the modalities specified below. The 

https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-a-transmission-vectorielle/dengue
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projections will also include assumptions relating to the evolution of the additional premium rate for 

insurance against natural disasters.  

Starting in January 2021, and until March 2021, a second round is considered to ensure consistency 

between the banking and insurance sectors as well as the indirect inclusion of the physical risk by 

banks, once all the submissions have been made. Banking institutions usually consider themselves 

covered by insurers against the materialisation of the physical risk, whereas insurers consider 

themselves covered by reinsurers. However, since insurance (and reinsurance) undertakings will also 

be able to adjust the insurance coverage of risks to the studied geographical areas and the amount of 

premiums, banking institutions will be required to assess the impact of a decrease in insurance 

coverage on their credit risk parameters (especially default probability and loss given default) both 

qualitatively and in the form of sensitivity tests. The exercise will also provide measurement elements 

pertaining to the risk for certain hazards related to climate change not to be covered (insurance gap).  
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4 Annex 1 - Some useful links for carrying out the exercise  
 

Informations Sources 

NGFS Climat scenarios https://www.ngfs.net/sites/default/files/medias/documents

/ngfs_climate_scenarios_final.pdf 

NGFS Guide to Climate Scenario 
Analysis 

https://www.ngfs.net/sites/default/files/medias/documents

/ngfs_guide_scenario_analysis_final.pdf 

Access to NGFS databases https://www.ngfs.net/en/publications/ngfs-climate-
scenarios 

Inter-Sectoral Impact Model 
Intercomparison Project (ISIMIP) 
database on physical risk 

https://www.isimip.org/outputdata/isimip-data-on-the-esgf-
server/ 

INSEE demographic projections for 
2050 

https://www.insee.fr/fr/information/2874891 

CCR (2018): Consequence of 
climate change on the cost of 
natural disasters in France by 2050 

https://catastrophes-
naturelles.ccr.fr/documents/148935/148989/Etude+climat+
2018.pdf/5beb4ecf-874c-dc54-7e4f-
2dd47db893d6?t=1570003298660&version=1.0 

Presentation of the analytical 
framework used to produce the 
hypotheses for the pilot exercise:  
Allen et al. (2020): « Climate-
related scenarios for financial 
stability assessment: An 
application to France », Banque de 
France working papers, Juillet 
2020.  

https://publications.banque-france.fr/en/climate-related-
scenarios-financial-stability-assessment-application-france 

 

  

https://www.ngfs.net/sites/default/files/medias/documents/ngfs_climate_scenarios_final.pdf
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5  Annex: Detailed assumptions relating to health activities 

5.1 Scenario of an increase in vector-borne diseases 
This scenario produced with AON shows the consequences of climate change via the spread of 

diseases through vectors (insects) over a horizon from 2020 to 2050. Its consequences are 

considered in terms of impacts on: 

• Guarantees in the event of death, 

• Healthcare cost guarantees, 

• Work stoppage guarantees. 

These phenomena are modeled according to the zones of presence of different species of 

mosquitoes, available at a regional level. In order to make the application of these scenarios more 

consistent with the models currently used in this sector, this scenario offers two levels of granularity: 

• National granularity (mainland France): the scenario is to be applied on a national scale, without 

taking into account a precise location. 

• Granularity by region: The scenario is to be applied by region in metropolitan France and helps take 

into account the heterogeneity of insurers' exposures across the country. 

Companies can therefore adapt the scenario to the granularity of their portfolio data. They should 

not apply the scenario to both levels of granularity. 
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Impacts on Mortality Rates 

  2021-2024 2025-2029 2030-2039 2040-2049 2050 

National Granularity 
Additive Factor 0,002% 0,002% 0,002% 0,002% 0,002% 

Multiplicative Factor 6,3% 3,8% 5,5% 5,5%  

By region :       

Auvergne-Rhône-Alpes 
Additive Factor 0,005% 0,005% 0,005% 0,005% 0,005% 

Multiplicative Factor 0,00% 0,3% 0,3% 0,3%  

Bourgogne-Franche-Comté 
Additive Factor 0,0003% 0,0003% 0,0003% 0,0003% 0,0003% 

Multiplicative Factor 3,9% 4,2% 17,2% 17,2%  

Bretagne 
Additive Factor 0,002% 0,002% 0,002% 0,002% 0,002% 

Multiplicative Factor 3,872% 3,033% 2,193% 2,193%  

Centre-Val de Loire 
Additive Factor 0,003% 0,003% 0,003% 0,003% 0,003% 

Multiplicative Factor 0,6% 11,0% 2,2% 2,2%  

Corse 
Additive Factor 0,02% 0,02% 0,02% 0,02% 0,02% 

Multiplicative Factor 0,9% 2,2% 2,5% 2,5%  

Grand Est 
Additive Factor 0,0003% 0,0003% 0,0003% 0,0003% 0,0003% 

Multiplicative Factor 3,9% 3,2% 17,2% 17,2%  

Hauts-de-France 
Additive Factor 0,001% 0,001% 0,001% 0,001% 0,001% 

Multiplicative Factor 0,0% 1% 3% 3%  

Ile-de-France 
Additive Factor 0,001% 0,001% 0,001% 0,001% 0,001% 

Multiplicative Factor 0,0% 1,3% 2,5% 2,5%  

Normandie 
Additive Factor 0,005% 0,005% 0,005% 0,005% 0,005% 

Multiplicative Factor 1,5% 1,4% 3,0% 3,0%  

Nouvelle-Aquitaine 
Additive Factor 0,003% 0,003% 0,003% 0,003% 0,003% 

Multiplicative Factor 0,1% 11,0% 2,2% 2,2%  

Occitanie 
Additive Factor 0,006% 0,006% 0,006% 0,006% 0,006% 

Multiplicative Factor 0,6% 0,6% 2,5% 2,5%  

Pays de la Loire 
Additive Factor 0,001% 0,001% 0,001% 0,001% 0,001% 

Multiplicative Factor 0,0% 4,2% 2,5% 2,5%  

Provence-Alpes-Côte d'Azur 
Additive Factor 0,005% 0,005% 0,005% 0,005% 0,005% 

Multiplicative Factor 1,4% 1,3% 6,8% 6,8%  

 

The different elements making up the scenario are: 

• The additive factor corresponds to an additive increase in annual mortality rates; e.g., an additive 

factor of 0.002% increases the mortality rate from 0.03% to 0.032%. 

• The multiplicative factor corresponds to an annual worsening of the difference in the life tables; 

e.g., a multiplying factor of 2% results in mortality rates which shift by 0.002% in the first year, by 

0.002% x 1.02 in the second year, by 0.002% x 1.02 x 1.02 in the second year, etc. 
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𝑆ℎ𝑜𝑐𝑘 𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑒𝑠(𝐴)

= 𝐵𝑎𝑠𝑒 𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑒(𝐴)

+ 𝐴𝑑𝑑𝑖𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟(𝐴) 𝑥 ∏(1 + 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟(𝑖))

𝐴

𝑖=1

 

 

 

Impacts on healthcare costs and work stoppages 

  2021-2024 2025-2029 2030-2039 2040-2049 2050 

National Granularity 
Visits / ER 0,7911% 1,0407% 1,2408% 1,5808% 1,9208% 

Work stoppage 0,0198% 0,0260% 0,0310% 0,0395% 0,0480% 

By region :       

Auvergne-Rhône-Alpes 
Visits / ER 2,1094% 2,1094% 2,1441% 2,1788% 2,2135% 

Work stoppage 0,0527% 0,0527% 0,0536% 0,0545% 0,0553% 

Bourgogne-Franche-Comté 
Visits / ER 0,1221% 0,1458% 0,1694% 0,3154% 0,4613% 

Work stoppage 0,0031% 0,0036% 0,0042% 0,0079% 0,0115% 

Bretagne 
Visits / ER 0,0611% 0,5985% 0,9272% 1,0288% 1,1305% 

Work stoppage 0,0015% 0,0150% 0,0232% 0,0257% 0,0283% 

Centre-Val de Loire 
Visits / ER 1,1600% 1,1970% 1,8543% 2,0577% 2,2611% 

Work stoppage 0,0290% 0,0299% 0,0464% 0,0514% 0,0565% 

Corse 
Visits / ER 8,6167% 9,0000% 10,0000% 11,2629% 12,5259% 

Work stoppage 0,2154% 0,2250% 0,2500% 0,2816% 0,3131% 

Grand Est 
Visits / ER 0,1221% 0,1458% 0,1694% 0,3154% 0,4613% 

Work stoppage 0,0031% 0,0036% 0,0042% 0,0079% 0,0115% 

Hauts-de-France 
Visits / ER 0,3221% 0,0320% 0,3904% 0,4400% 0,4896% 

Work stoppage 0,0081% 0,0008% 0,0098% 0,0110% 0,0122% 

Ile-de-France 
Visits / ER 0,3221% 0,0134% 0,3904% 0,4400% 0,4896% 

Work stoppage 0,0081% 0,0003% 0,0098% 0,0110% 0,0122% 

Normandie 
Visits / ER 2,0800% 2,2400% 2,4000% 2,7600% 3,1200% 

Work stoppage 0,0520% 0,0560% 0,0600% 0,0690% 0,0780% 

Nouvelle-Aquitaine 
Visits / ER 1,1899% 1,1970% 1,8543% 2,0577% 2,2611% 

Work stoppage 0,0297% 0,0299% 0,0464% 0,0514% 0,0565% 

Occitanie 
Visits / ER 2,2780% 2,3484% 2,4188% 2,7250% 3,0313% 

Work stoppage 0,0570% 0,0587% 0,0605% 0,0681% 0,0758% 

Pays de la Loire 
Visits / ER 0,3221% 0,1458% 0,3904% 0,4400% 0,4896% 

Work stoppage 0,0081% 0,0036% 0,0098% 0,0110% 0,0122% 

Provence-Alpes-Côte d'Azur 
Visits / ER 2,0276% 2,1733% 2,3190% 3,1108% 3,9027% 

Work stoppage 0,0507% 0,0543% 0,0580% 0,0778% 0,0976% 

 

The different elements making up this scenario are: 

• The Visits / ER factor corresponds to the proportion of insured persons covered by healthcare cost 

guarantees each year who have to consult a doctor or go to the emergency room because of the 
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pandemic phenomenon. A rate of 0.06% for Visits/ER signifies that 0.06% of the insured, each year, 

will generate additional claims from a consultation or an emergency room visit. 

• The Work Stoppage factor corresponds to the proportion of policyholders covered by work stoppage 

guarantees who must remain absent from work for a certain period of time. Among these insureds, 

80% are absent for a duration of 8 days and 20% for a duration of 20 calendar days following an 

infection in this scenario. A work stoppage rate of 0.003% implies that 0.003% of the insured each year 

will generate additional work stoppage claims. Overall, 0.0006% will be absent for 20 days and 0.0024% 

will be in absent for 8 days. 

 

To illustrate the phenomena of increased contagion, below are maps showing, by region, the projected 

contagion rates for the years 2025, 2030 and 2040: 
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5.2 Scenario of increased pollution in urban areas 
This scenario shows the consequences of climate change via the phenomena of urban pollution, over 

a horizon of 2020 to 2050. Its consequences are considered in terms of impacts on: 

• Guarantees in the event of death, 

• Healthcare cost guarantees, 
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• Work stoppage guarantees. 

These phenomena are modeled according to the increase in concentrations of Ozone (O3), Nitrogen 

Dioxide (NO2) and fine particles of 2.5 micrometers (PM 2.5) and 10 micrometers (PM 10) for the main 

French metropolitan areas. The scenario’s coverage considers both general concentration levels and 

pollution peak episodes, the length and frequency of which are favored by higher temperatures. 

The pollutants considered are described below: 

• Ozone is a greenhouse gas, naturally present in the atmosphere but also on the ground. This gas 

causes respiratory problems under the effect of sunshine and mainly causes emergency visits for cases 

of respiratory distress (asthma, reduced lung function, etc.) and deaths from cardiovascular disease 

and breathing difficulties. 

• Nitrogen dioxide is a gas resulting from combustion. This gas can cause lung irritation and reduced 

lung function resulting in hospitalizations, short-term layoffs, asthma or bronchitis in children. Certain 

concentrations can be fatal. 

• PM 2.5 are fine particles that can pass through the entire respiratory system as well as the blood 

through the alveoli. These particles result in respiratory problems but also deaths following lung 

cancer, chronic obstructive pulmonary disease or cardiovascular accidents. 

• PM 10 are fine particles that lodge in the lungs and cause chronic bronchitis, bronchitis in children, 

asthma and death. 

In order to make the application of these scenarios more consistent with the models used in this sector, 

this scenario is available in two levels of granularity: 

• National granularity (mainland France): the scenario is to be applied on a national scale, without 

taking into account precise locations. 

• Metropolitan areas: the scenario is to be applied by region in metropolitan France and allows for the 

heterogeneity of the territory to be taken into account. 

Companies must use only one granularity, depending on their risk profile and the availability of 

information. 
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Impacts of pollution 

    2021 - 2030 2031-2040 2041-2050 

Granularité : Globale 

Deaths 0,02% 0,02% 0,03% 

Healthcare costs 0,84% 1,25% 1,65% 

Work stoppages 0,07% 0,10% 0,13% 

Granularité : Fine         

Bordeaux 

Deaths 0,01% 0,02% 0,02% 

Healthcare costs 0,68% 1,02% 1,37% 

Work stoppages 0,06% 0,09% 0,13% 

Ile de France 

Deaths 0,02% 0,03% 0,04% 

Healthcare costs 1,09% 1,60% 2,10% 

Work stoppages 0,08% 0,12% 0,17% 

Lille 

Deaths 0,02% 0,03% 0,03% 

Healthcare costs 1,00% 1,47% 1,94% 

Work stoppages 0,08% 0,12% 0,16% 

Lyon 

Deaths 0,02% 0,03% 0,04% 

Healthcare costs 1,09% 1,60% 2,10% 

Work stoppages 0,08% 0,12% 0,17% 

Marseille 

Deaths 0,02% 0,03% 0,04% 

Healthcare costs 1,09% 1,60% 2,10% 

Work stoppages 0,08% 0,12% 0,17% 

Montpellier 

Deaths 0,02% 0,03% 0,03% 

Healthcare costs 0,72% 1,09% 1,47% 

Work stoppages 0,05% 0,08% 0,12% 

Nantes 

Deaths 0,01% 0,02% 0,02% 

Healthcare costs 0,68% 1,01% 1,37% 

Work stoppages 0,05% 0,08% 0,11% 

Nice 

Deaths 0,01% 0,02% 0,02% 

Healthcare costs 0,68% 1,02% 1,37% 

Work stoppages 0,05% 0,08% 0,11% 

Strasbourg 

Deaths 0,01% 0,02% 0,02% 

Healthcare costs 0,68% 1,02% 1,37% 

Work stoppages 0,05% 0,08% 0,11% 

Toulouse 

Deaths 0,01% 0,02% 0,02% 

Healthcare costs 0,68% 1,02% 1,37% 

Work stoppages 0,06% 0,09% 0,13% 

 

The different elements making up this scenario are: 

• The Death factor corresponds to the additional mortality rate, which increases the mortality 

assumptions of the insurer for each of the projection years. A rate of 0.03% for the Death line implies 

that for the years 2021 to 2050, a company normally applying a mortality rate of 0.3% would increase 

this rate to 0.33%. 

• The care cost factor corresponds to the additional proportion of insureds who, for each projection 

year, will have to generate healthcare costs due to the worsening of pollution. Among these insureds, 

3% will be hospitalized for an average duration of 6 days, and 97% will have a consultation. For a 

portfolio of 150,000 policyholders, a rate of 1.02% for the healthcare costs line implies that, each year, 

in addition to the Best Estimate, 1,530 policyholders (150,000 x 1.02%) will generate healthcare costs. 

Among these insureds, 46 (1,530 x 3%) will be hospitalized for 6 days and 1,484 (1,530 x 97%) will 

undergo a consultation. 
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• The Stoppage of work factor corresponds to the additional proportion of insured who, for each 

projection year, will be absent from work for an average duration of 6 days. For a portfolio of 150,000 

policyholders, a rate of 0.08% for the work stoppage line implies that, each year, in addition to the 

Best Estimate, the scenario will generate 120 work stoppages (150,000 x 0.08%) for an average period 

of 6 days. 

 


