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Just a few elements

▪ PLEASE SEND AN EMAIL BEFOREHAND IF YOU ARE GOING TO MISS THE SESSION!

▪ I am taking students who want to do PFE/PPP in the following areas :

▪ Green Finance

▪ Financial Economics

▪ Energy Economics

▪ Energy transition

▪ + Entrepreunariat

▪ If you are interested, my company publishes a weekly newsletter with jobs / internships / alternance / VIE in the energy transition in the 
Region (and it’s free) => https://lalisteverte.substack.com/

https://lalisteverte.substack.com/


Evaluation

▪ Individual essay

▪ Pick one topic

▪ Present a written answer to the topic for October 31st at the 
latest (email to: coqueret@em-lyon.com or 
jb.vaujour@transitions.earth )

▪ Concision is valued: 10 pages maximum

▪ Should provide your assesment of the issue based on factual 
elements and/or calculations if required
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▪ Carbon-related financial indicators and their limits

▪ Carbon pricing techniques used by listed companies

▪ Designing environmental stress tests for the banking sector

▪ Micro study: green portfolios: the case of European firms

▪ Macro study: the links between economic and ESG indicators 

▪ Pick your own topic (to be validated with teacher first)

mailto:coqueret@em-lyon.com
mailto:jb.vaujour@transitions.earth


Green Finance: 
from concepts to advanced instruments
Session 4: the banking system
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Refresher
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Main messages from previous sessions

▪ Climate risk is a systemic risk with high levels of uncertainty and non-trivial fat-tail risk (i.e. “green swan”)

▪ Climate risk cannot be fully priced-in 

▪ Climate risk can be divided into different categories: physical, transition and reputational risk

▪ Contagion channels are a key factor in the transformation of a local (geography-wise or sector-wise) event in a full blown crisis

▪ Trillions of dollars need to be channelled from traditional sectors towards green sectors

▪ Significant regulatory efforts have been undertaken (CSDR, EuGB, Taxonomy…) in order to provide financial markets and investors with the 
necessary information to align their individual behaviour with the collective interest

▪ Banks are at the conjunction of the economy, providing debt financing to companies and households and are thus exposed to climate 
change through their exposures; at the same time, they are the perfect conduit to spread a local crisis to a global, systemic level. How 
does the banking system tackle this ?
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A few facts and figures

▪ Exposures to carbon-intensive firms represent 14% of banking 
balance sheets (ESRB, 2021)

▪ Natural hazards could impact up to 30% of euro area bank 
corporate exposures (ESRB, 2021)

▪ 70% of banking system credit exposures to firms subject to high 
or increasing physical risk hazards over the next decades are 
concentrated in the portfolios of only 25 banks (ESRB, 2021)

▪ Total financial exposure (banks + IF+ Insurance) to fossil fuels 
exceeds € 1 trillion and losses could amount to € 350-400 billion 
in an orderly transition scenario (ESRB, 2016; ECB, 2021)

▪ Losses from stranded assets could amount to € 6 trillion in a 
disorderly transition scenario (IRENA, 2017; ECB, 2021)

8Source: ECB/ESRB Project Team on climate risk monitoring, Climate-related risk and financial stability, ESRB, July 2021, 119 pages.



A few facts and figures - Continued

9Source: ECB/ESRB Project Team on climate risk monitoring, Climate-related risk and financial stability, ESRB, July 2021, 119 pages.



The role and organisation of the banking sector
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How does the banking sector work?

▪ The social function of the banking sector is to transfer liquidity 
from actors with excess savings to actors with investment needs

▪ To accomplish this, banks pool deposits from individual accounts 
and loan the money to households and companies 

▪ There is a temporal mismatch between the two fluxes and the 
whole equilibrium rests on the assumption that depositors will 
not withdraw all their money at the same time

▪ Banks are leveraged companies, i.e. deposits are only a fraction of 
their resources 

▪ Banks rely on financial markets to provide them with their day-to-
day liquidity requirements

▪ In order to reduce the risk, Central Banks require banks to deposit 
a certain % of their total deposits in its accounts (Minimum 
Required Reserves, MRR)
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12Source: BNPP Universal Registration Document 2021 



Introduction to the Basel framework

13Source: McKinsey & Company (2010). Impact of the financial crisis on carbon economics. Version 2.1 of the Global Greenhouse Gas Abatement Cost Curve. London: McKinsey & Company. | Vogt-Schilb, When 
starting with the most expensive option makes sense: Optimal timing, cost and sectoral allocation of abatement investment, Journal of Environmnental Economics and Management, 2018, 24 pages.

▪ Defines regulatory standards 
▪ Defines interpretations and technical

measures

▪ Capital 
Requirements
Directive IV (CRD IV)

▪ Capital 
Requirements
Regulation(CRR)



The three-pillar architecture

14Source: Kern, Alexander, Stability and Sustainability in Banking Reform: Are Environmental Risks Missing in Basel III?, CISL & UNEPFI, 2014, 40 pages.

Pillar I
Capital requirements
▪ Capital requirements

(RWA-based)
▪ Capital conservation 

buffers (MREL)
▪ Counter-cyclical

buffers 
▪ Net Stable Funding

Ratio (NSFR)
▪ Liquidity Coverage

Ratio (LCR)
▪ OTC derivatives

charge
▪ Levearge ratio
▪ Enhanced Loss

Absorption Clause

Pillar II
Banking supervision
▪ Supervisory Review

Evaluation Process 
(SREP)

▪ Internal Capital 
Adequacy Assesment
Process (ICAAP)

▪ Internal Liquidity
Adequacy Assesment
Process (ILAAP)

▪ Corporate governance
▪ Risk concentration
▪ Long term incentives
▪ Compensation 

packages
▪ Supervisory colleges

Pillar III
Disclosure requirements
▪ Risk management
▪ Regulatory capital 

requirements
▪ Regulatory capital 

ratios
▪ Securitisation

exposures

Basel III Framework

Banking System



A focus on minimal capital requirements

▪ In order for banks to be able to absorb losses without 
immediately going into default, Basel regulations have introduced 
capital requirements, i.e. the obligation to finance a 
predetermined share of your assets through equity or stable 
instruments

▪ These requirements are expressed as a % of Risk Weighted Assets 
(RWA), these RWA can then be computed using a standard 
regulatory method or through the use of internal models
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Source: https://www.sia-partners.com/fr/actualites-et-publications/de-nos-experts/mrel-et-tlac-derniere-ligne-droite-pour-les-dispositifs

https://www.sia-partners.com/fr/actualites-et-publications/de-nos-experts/mrel-et-tlac-derniere-ligne-droite-pour-les-dispositifs


16Source: Deutsche Bank, Pillar 3 Report as of September 30, 2021



Preparing resolution in order to avoid contagion

▪ Following the financial crisis, the BIS and national authorities 
worked together to put an end to too-big-to-fail

▪ In the EU, a Banking Union was created, resting on three pillars: 
the Single Supervisory Mechanism (headed by the ECB), the 
Single Resolution Mechanism (headed by the SRB) and the 
European Deposit Insurance Scheme

▪ The SRM requires global systemically-important banks (G-SIBs) 
to prepare a resolution plan in which they detail the way their 
critical operations should continue to operate and how liquidity 
should be maintained in case of default

▪ This mechanism provides regulators (the SRB in this case) with 
the tools and options to avoid using public money to rescue a 
bank that would be in difficulty

17Source: https://www.bis.org/fsi/fsisummaries/brf.htm

https://www.bis.org/fsi/fsisummaries/brf.htm


Analysis in relation with climate change

▪ A very robust prudential architecture has been set up both to 
reduce the amount of risk banks are taking and to prepare them 
for the worst possible outcomes

▪ Contagion risks and systemic risk have been at the heart of the 
global analysis and regulatory effort

▪ However, climate change was not specifically taken into account 
in the design of this architecture

▪ How robust is the prudential architecture when it comes to 
climate change risk?

18Source: Kern, Alexander, Stability and Sustainability in Banking Reform: Are Environmental Risks Missing in Basel III?, CISL & UNEPFI, 2014, 40 pages.



How does climate risk fit in this architecture?
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How does climate risk translate into financial risk?

20Source: Basel Committee on Banking Supervision, Climate-related risk drivers and their transmission channels, April 2021, 45 pages



The place of C&E risks in the European prudential
architecture

▪ Climate change is a significant risk exposure for banks both 
through physical (firms located in high-risk areas) and transition 
risk channels (high-emitting firms)

▪ With the Paris Agreement, the adoption of the EU Green Deal and 
the Action Plan on financing sustainable growth, climate risk has 
come to the top of the regulatory agenda and of the SSM risk 
map

▪ In November 2020, the ECB published a Guide on climate-related 
and environmental (C&E) risks with a list of 13 expectations for 
significant banks

▪ The ECB ran an assessment of the compliance of 112 significant 
banks, totalling more than €24 trillion in assets, in 2021 and none 
are close to aligning their practices with the expectations

▪ Banks are aware of this (90% of reported practices are reported 
as non- or partially compliant) and some have taken important 
steps

▪ Overall, banks still have a blind spot for C&E risks and although 
some are deploying indicators and try to avoid the build-up of 
exposure, these efforts remain to have an effect on overall 
strategy

21Source: https://www.bankingsupervision.europa.eu/banking/priorities/html/ssm.supervisory_priorities2022~0f890c6b70.en.html

https://www.bankingsupervision.europa.eu/banking/priorities/html/ssm.supervisory_priorities2022~0f890c6b70.en.html


22Source: https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202011finalguideonclimate-
relatedandenvironmentalrisks~58213f6564.en.pdf

https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202011finalguideonclimate-relatedandenvironmentalrisks~58213f6564.en.pdf


Assesment of the compliance with C&E expectations

23Source: https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202111guideonclimate-relatedandenvironmentalrisks~4b25454055.en.pdf

https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202111guideonclimate-relatedandenvironmentalrisks~4b25454055.en.pdf


An introduction to stress testing

▪ In parallel to this theoretical exercise, the ECB, in its supervisory 
role, decided to assess the resiliency of banks to the 
materialisation of climate change risks

▪ The best way to do this is through the organisation of a specific 
stress test, the same way as it does for financial and economic 
shocks

▪ A stress test is an exercise where a bank (individual stress tests), a 
sample of banks or all banks are confronted with scenarios aimed 
at assessing their response to specific shifts in their operating 
environment

▪ The purpose of those tests is to identify individual risks, contagion 
mechanisms and systemic effects. 

▪ The results are then used for regulatory purposes (i.e. banks that 
did not reach certain thresholds have to undertake corrective 
measures), for comparison purposes (best practices, general 
statistics about the sector, policy documentation…) and for 
systemic risk prevention and analysis (data collection and 
monitoring)
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Building scenarios

▪ After a pioneering exercise in 2021 by the ACPR, in 2022, the ECB 
organised the first climate risk stress test (constrained bottom-up) 
in order to collect actual data for bank exposures and to inform 
future policy decisions (i.e. a learning exercise, not a regulatory 
oversight test)

▪ The ECB based its exercise on the scenarios developed by the 
Network for Greening of the Financial System (NGFS)

▪ The fundamental hypothesis of these scenarios is that transition 
risks and physical risks run contrary and all scenarios are built in 
accordance

▪ Physical risks is estimated through the use of forward-looking
integrated models (although feedback loops are not taken into 
account) while transition risk is estimated based on identified 
transition pathways

25Source: Rapport Quinet 2019
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Retained NGFS scenarios

26Source: Rapport Quinet 2019



Results of the stress tests

▪ Some structural issues make it difficult for banks to report 
accurately : “common language” on GHG emissions (scope 3) and 
on energy performance certificates

▪ Considerable progress but many discrepancies, data gaps and 
deficiencies

▪ 60% of non-financial company interest income comes from the 
most polluting industries; banks need to gain better insight in 
their clients’ transition plans to mitigate transition risk

▪ Drought/Heat/Flood events could generate losses for some banks

▪ Limited amounts of losses in short term disorderly transition 
scenario but current methodology significantly underestimate 
risks

▪ Longer term scenarios (30 years) conclusions are subject to too 
much uncertainty at this time for specific conclusions to be drawn

▪ Banks need to improve their long-term climate and transition 
planning

▪ Over 60% of banks do not have a well-integrated climate risk 
stress-testing framework

▪ Climate risk is not properly factored in credit risk models

27Source: https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.climate_stress_test_report.20220708~2e3cc0999f.en.pdf

https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.climate_stress_test_report.20220708~2e3cc0999f.en.pdf


The way forward

▪ It’s complicated!

▪ Quantitative modelling of the impact of C&E risks on financial risk 
is in its infancy

▪ Stress test results are hotly debated

▪ Should proceed with implementation of recommendations

▪ Competitiveness issues also arise

▪ Many propositions coexist to improve the resiliency of the 
financial system, involve central banks, channel financing towards 
the green transition but no consensus at this stage

28Source: Rapport Quinet 2019



Questions?
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