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Abstract
The policy contribution paper composes a critical examination of the effectiveness of climate
change scenario analysis and Environmental, Social and Governance (ESG) impacts of
financial services towards sustainable development goals. Specifically, it presents a literature
review on the existing regulatory prescribed climate change related stresses and scenarios tests,
developed for financial services in Europe from supervisory authorities. A critical analysis of
the supervisory approaches towards climate change risk management is performed,
commenting on disclosures and financial metrics, focusing on the gaps identified from existing
climate change scenarios in relation to the United Nations Sustainable Development Goals.
This analysis complements the exercise of regulators and supervisors towards the development
of policies for a more sustainable and inclusive post COVID-19 transition for financial services.
This research highlights the need of integrating the 17 United Nations Sustainable Development
Goals (UN SDGs) and ESG factors in the design and development of scenarios to ensure the
resilience of the financial sector. This research examines what the financial stability
implications of climate change are, how they are managed and what is the link of the
supervision of climate change related risks with the sustainable development, the UN SDGs
and ESG factors. Preliminary findings include policy recommendations and advances to
supervisory practices for the design of market wide and idiosyncratic enhanced scenarios,
complementing the existing stress tests exercises.

JEL classification: E58, G38, G21, K20, Q54, Q58.
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1. Introduction
This policy contribution paper presents a critical examination of the effectiveness of climate
change scenario analysis and Environmental, Social and Governance (ESG) risks for financial
services in Europe towards the United Nations Sustainable Development Goals (UN SDGs)
(UN, 2021). This topic composes a high priority agenda item for financial services supervisors,
as discussed at the recent Green Swan 2021 Conference (BIS, 2021)2 considering its importance
from the recent June 2021 G7 Summit, as well as the forthcoming 26th United Nations Climate
Change Conference in Glasgow (COP 26) 3 , as well the associated challenges from the
coronavirus pandemic (COVID-19).
This paper starts with a brief introduction on how it all started with the focus on climate
change risk management and its implications, from regulators and prudential supervisors for
financial institutions4. Then, the existing regulatory prescribed climate change related stress
and scenario tests are documented in the literature review, before commenting on what is
missing, the gap from existing scenarios in relation to ESG factors and the UN SDGs. The final
part of this paper includes some preliminary recommendations for designing scenarios focusing
on sustainability, towards the development of policies for a more sustainable and inclusive post
COVID-19 transition for financial services, effectively complementing the plan of regulators
and supervisors.
After the Paris Agreement with the United Nations Framework Convention on Climate
Change in 2015 (UNFCCC, 2015), regulators and supervisors across the world started thinking
about climate change considerations, implications and policy implementation for their agenda
and action plan. Initial reports from the World Economic Forum (WEF)’s Global Agenda
Council on Climate Change and on Measuring Sustainability (O’Connell et al., 2013) were
published5, providing more insight on the associated implications, risks and what’s coming on
the horizon, as an early warning, to understand how to address those challenges. In the UK, the
Bank of England (BoE) and the Prudential Regulation Authority (PRA) published a series of
papers on the response to climate change, starting with climate change implications to central
bank’s ability to meet its monetary and financial stability objectives, with policies to address
those effects (Batten et al., 2016). This was followed by reports capturing the implications to
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financial services, starting with insurers because of the direct exposure to weather events and
their socioeconomic role for natural catastrophes (PRA, 2015), before commenting on banks
(PRA, 2018b), documenting enhancements to approaches for the management of financial risks
arising from climate change (PRA, 2018a; 2019a; 2019b). At international level, the Task Force
on Climate-related Financial Disclosures (TCFD) provided recommendations for risk
management, strategy, disclosures and scenario analysis in relation to climate change risks.
This was followed by a coordinated action plan from central banks and supervisors in
establishing the Network for Greening the Financial System (NGFS). In 2020, under the
Chairmanship of the BoE, the NGFS published a first set of climate scenarios alongside a firstof-its-kind guide to climate scenario analysis for central banks and supervisors (NGFS, 2020a;
2020b; 2020c), discussed in the following sections.
2. Climate Change Scenarios
This section captures the literature review on the existing regulatory prescribed climate
change related stress and scenario tests, developed for financial services in Europe. There have
been different publications on scenario planning and stress testing from regulators and
supervisors across the globe, such as from the BoE/NGFS, as well as reports from think tanks
and research initiatives on managing and quantifying future uncertainty around climate change.
Scenario analysis is a process for identifying and assessing the potential implications of a range
of plausible future states under conditions of uncertainty. Scenarios and stresses are
hypothetical constructs and are not designed to deliver precise outcomes or forecasts (FSB,
2020b). Instead, scenarios provide a way for organizations to consider how the future might
look if certain trends continue or certain conditions are met (FSB, 2020b). Climate risk
scenarios and stress tests constitute comprehensive assessments of the impact of
macroeconomic and financial variables delivered from climate/economic models according to
the Basel Committee for Banking Supervision (BCBS, 2021a). Climate scenarios explore
different possible climate change futures and pathways towards achieving long-term climate
goals (NGFS, 2020a).
Hulme et al. (2002) initially documented the UKCIP02 climate change scenarios,
followed by scenarios from the International Energy Agency (IEA), the WEF, the
Intergovernmental Panel on Climate Change (IPCC) 6 and from the 2° degrees investing
initiative (2ii)7. The TCFD published guidance for companies on conducting climate-related
scenario analysis, which composes the fundamental TCFD recommendation that helps
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companies plan for resilience (TCFD, 2017a; 2017b; 2020). This was followed by the PRA’s
Insurance Stress Test for life and general insurers in 2019 which included an exploratory
exercise in relation to climate change (BoE, 2019). The set of climate scenarios explored the
impacts to both firms' liabilities and investments stemming from physical and transition risks.
Building on that insurance stress test, the BoE developed the 2021 Climate Biennial Exploratory
Scenarios (CBES) to test the UK financial system’s resilience to the financial risks from climate
change, based on the NGFS scenarios (BoE, 2019b; 2021b). The NGFS scenarios have been
developed to provide central banks and supervisors, as well as financial firms and companies,
a common starting point for analysing climate risks under different future pathways (NGFS,
2020a; 2020c; 2021a; 2021b). These scenarios are used by the NGFS’ members for
macroprudential purposes (NGFS, 2021c).
There have been additional recommendations, guidance and tools for climate change
scenarios, as well as climate stress tests8. These include the climate stress test from Battiston et
al. (2017), scenarios developed by the Banque de France based on the NGFS for French
banks/insurers9 (Allen et al., 2020), a short-term stress test of financial institutions with focus
on transition risks in the Netherlands by the De Nederlandsche Bank (Vermeulen et al., 2018)
and the Danish stress test with transition risks in development by the Danmarks Nationalbank
(DN, 2019). The Geneva Association has also developed methodologies and tools to perform
decision-relevant climate risk assessment and scenario analysis for the insurance and
reinsurance industries (TGA, 2021). Climate-related risks are a source of financial risk which
might be translated to prudential risks for insurance entities, impacting the overall resilience of
the insurance industry (IAIS-SIF, 2021), explaining the supervisory focus on that industry
(EIOPA, 2021). Earlier this year in 2021, the ECB designed the top-down economy-wide
climate stress test to assess the resilience of non-financial corporates and banks in the euro area
to climate related risks, under different future climate policies (Alogoskoufis et al., 2021a),
whereas in 2022, the ECB supervisory climate stress test for the EU banks under ESB
supervision is expected (ECB, 2021b). A list of different climate reference scenarios is captured
by the Principles for Responsible Investment (PRI, 2021), that provides the background
forecasts of the supervisory climate change scenarios10.
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3. Analysis and Gaps
The climate change scenarios listed in the previous section, capture UN SDG 13 climate
action and potentially some of the rest SDGs indirectly, based on the relationship and
interconnectedness between climate action and the rest SDGs (Nerrini et al., 2019). The same
applies in relation to the ESG risks/factors, where only Environmental is captured. That’s the
key element missing from the existing climate change scenarios. Despite the fact that existing
policy measures capture climate change related risks, this does not apply to the 17 UN SDGs
and the “S” and the “G” from the ESG risks/factors. There is an obvious and well documented
link between UN SDGs, ESG risks/factors and sustainability disclosures and climate change,
based on the TCFD recommendations (TCFD, 2017) and the plans for ESG corporate reporting
system 11 . Therefore, what is missing from the existing climate change scenarios, is the
consideration of the implications to the UN SDGs and ESG risks, beyond the climate change
risks, with this being part of the integrated financial and sustainability reporting, under risk
management, strategy and scenario analysis. Therefore, understanding targets and strategy of
financial institutions in relation to the UN SDGs beyond climate change should be included in
the reporting and disclosures. The focus from climate change related risks and environmental
criteria to social and governance factors should be expanded, capturing the rest UN SDGs and
their interconnectedness. To address this gap and constraining limitation from the existing
climate change scenarios, the design of a qualitative exercise to capture each UN SDG and ESG
risk for each financial institution, followed by exploratory market wide assessments, should be
performed. These scenarios should replicate the format of climate change scenarios with (a)
targets (commenting on the 17 UN SDGs being fully, partially or not met at all, regarding their
targets and indicators), linked with (b) policy action12 and a (c) long-run long-term horizon
(until 2030 and beyond).
There are limitations to traditional stress testing methodologies in assessing the impact
of climate change to inform prudential policies as NGFS highlights (NGFS, 2021c). Results of
the ECB economy-wide climate stress test highlighted the benefit from adopting green policies
early towards a zero-carbon economy transition, being cost effective in the long-run, while
providing cover for future natural catastrophe events (ECB, 2021b). However, from those
results, there is no clear direct link the rest UN SDGs beyond SDG 13. Whilst the ECB EUwide climate stress test captures the interactions between transition and physical risks, used in
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the comparison between future costs and benefits of climate policy action (Alogoskoufis et al.,
2021a), it fails to capture the cross-implications between climate action (SDG 13) and the rest
SDGs. Gaps in scenario modelling in relation to (i) scope, (ii) coherence and (iii) uncertainty
are documented by NGFS (2020c; 2021a). The recommendations in relation to the link and
consideration of the ESG factors, SDG 13 targets and metrics as well as for the rest UN SDGs
reinforce those gaps. Particularly in relation to scope and coherence, since an extension of the
scope of the modelling and output of risks is recommended, capturing the interactions within
the different economy sectors beyond the financial services. What is not captured by the NGFS
(2020c; 2021a) regarding the scenario modelling gaps, are the links to ESG factors,
consideration of the UN SDGs and the disclosures and reporting on their associated impact.
Scenario barriers documented by the NGFS (2020b) linked to the lack of awareness of
environmental risks and appreciation of their relevance, with inadequate environmental and loss
data, are related to the gaps identified about the absence of consideration of the rest ESG factors
and the UN SDGs beyond climate action. This interconnectedness and links between climate
action and the rest UN SDGs under different scenarios, are highlighted by COVID-19, where
under this system-wide shock, adverse implications to macroeconomic factors with uncertain
long-term impact to non-financial metrics are observed (NGFS, 2020c; 2021a).
4. Policy Developments/Recommendations
Climate risks affect the economy and financial system through a range of different transmission
channels in the form of acute and chronic impact (NGFS, 2020c; 2021a). They are part of the
financial stability monitoring considering their macroprudential nature, being a source of
systemic risk (FSB, 2020b; Alogoskoufis et al., 2021a; de Guinos, 2021). There is a plethora of
published plans and statements capturing the implications and policy responses (e.g., climate
change risk management, scenarios, green finance, carbon pricing etc.) available from
prudential authorities and supervisory bodies. There is a need and drive to facilitate sustainable
and inclusive green recovery out of the COVID-19 crisis. Therefore, the development of a
coordinated action plan with combined (i) policy, (ii) regulation and (iii) supervision of
financial institutions, focusing on the 17 UN SDGs and ESG risks, as well as providing
guidance and tools for assessments13 is recommended. As graphically depicted below, policy,
regulation and supervision should be updated to incorporate UN SDGs and ESG criteria in
scenario planning and stress testing and be translated into reporting and disclosures.
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Figure 1: Scenario/Stress Testing Policy Development

In relation to policy design, perhaps testing empirically the precautionary financial policy and
regulation of Chenet et al. (2019; 2021), based on precautionary principle and macroprudential
policy, could be an approach in line with the gaps identified. Andersson et al. (2020) comment
on the risk that climate change may lead to widespread disruption to the economic and financial
system, supporting the recommendation to consider the impact of the UN SDGs and ESG
factors when examining the climate change scenarios. In the same way that transition and
physical climate risks are interlinked, climate risks are related to the UN SDGs (de Guindos,
2021), thus coordinated policy action and scenario design should target a holistic view and
coverage. The development of models to monitor the implication of climate change and related
policies in relation to the economy and the entire financial system is currently ongoing, with
enhancements expected in relation to the data for climate change risk analyses in line with the
EU policies and initiatives linked to sustainability disclosures and reporting (ECB, 2021a).
Scenario analysis composes an important tool to identify and measure the potential
implications of climate change and test the resilience of a firm’s overall approach to climaterelated risks (FSB, 2020b; Baudino and Svoronos, 2021). Stress tests are used to evaluate the
financial sector’s resilience to climate change (de Guindos, 2021), but considering the link of
climate change with the rest UN SDGs and ESG factors, those tests or additional scenarios
should capture the interconnectedness and comment on the overall resilience. Developing
scenarios linked to UN SDGs to test sustainability plans, with exercise for all financial
institutions to evaluate and incorporate in disclosures is recommended. The available options
are creating new scenarios only for the UN SDGs and ESG risks and their interconnectedness
with climate risks and SDG 13 climate action, or attempt enhancing existing scenarios that is
going to add to the validity of this exercise. Enhancing the NGFS scenarios as part of the longerterm NGFS project to improve the scenarios further should be adopted, to ensure that they are
coherent, comprehensive and relevant for the economic and financial analysis (NGFS, 2021),
effectively capturing climate risks but also the ESG risks and the implications towards the UN
SDGs. Financial institutions should also attempt to develop their own idiosyncratic scenarios,
beyond reporting on the impact to UN SDGs and ESG risks from market wide stress tests.
Therefore, a combined top-down and bottom-up approach towards stress and scenario testing
should be followed, since bottom-up risk assessments complement and augment top-down and
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macroeconomic approaches (Breeden, 2021), with an even split and variations in the degree of
granularity proposed (NGFS, 2021c).
To realize this, the four-step process of scenario development as described in the guide
of NGFS (NGFS, 2020a) should be enhanced, starting with the objective and exposure
identification, to extend the focus beyond climate change and climate action, capturing the rest
UN SDGs. In terms of granularity in relation to economic and geographical resolution, medium
at sectoral and country/regional level respectively should be adopted (NGFS, 2020a).
Effectively the recommendation in relation to the scenario planning and stress testing for the
rest UN SDGs and ESG factors, involves replicating the TCFD guide for scenario analysis,
where it should be used beyond climate action (TCFD, 2020). An example of an enhanced
scenario in that direction based on the above recommendations, is the Sustainable Development
Scenario (SDS) developed by the IEA (IEA, 2021). Further guidance14 in that direction could
become available via the creation of the Central Banks’ and Supervisors’ Climate Training
Alliance (CTA) (SIF, 2021). The above recommendations are linked to the NGFS survey results
on objectives of climate scenario analysis, in relation to the assessment of the impact of climate
risks on the financial system and the economy, as well as developing capabilities within the
financial services sector (NGFS, 2021c). Extending the areas for future work identified by the
CFRF working group, in relation to the climate change scenario assessment and modelling
(CFRF, 2020; 2021) is also proposed, as in the following figure.
Figure 2: Climate Scenario Analysis Process
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In relation to disclosures and reporting of the results, the scenario output should capture
the impact on the ESG risks, the UN SDGs targets and metrics, either indirectly between the
cross-implications between SDG 13 or ideally directly. There is a strong case for mandatory
climate-related disclosures (Weidmann, 2021). However, beyond the TCFD recommendations
for disclosures, financial companies should disclose metrics against the UN SDGs. Data to
monitor and assess those risks and associated implications are of high importance (FSB 2021a).
Perhaps creating key performance indicators (KPIs) and key risk indicators (KRIs) for climaterelated risks, ESG risks and UN SDGs, mapped to targets and metrics and testing them under
stressed situations in the form of sensitivities might be the appropriate way towards the
development of coherent scenarios to include ESG risks and UN SDGs implications (ECB,
2020b). Linking this with the stress testing methodology, documentation on the transmission
channels of the ESG risks should be included, and replicated for the UN SDGs, to allow the
design of more coherent and comprehensive scenarios (EBA, 2020b). The EU taxonomy
regulation with its six environmental objectives provides both the legal framework and link
between climate change and sustainability, supporting the proposal about the linking the UN
SDGs and ESG with the climate scenarios (Alessi et al., 2021).
Finally, the last part after linking the scenarios and stress testing with the disclosures
and reporting, covers advances in prudential supervision. Implications of climate change for
financial stability with climate-related financial risks, part of the long-term financial
supervision from central banks, are reflected in the existing climate change related risks
guidance and scenarios. Consideration of the impact of financial institutions to the rest UN
SDGs and ESG risks should become part of the supervisory approach, to ensure the resilience
of the financial sector to climate-related risks (FSB, 2020a) and the associated risks from the
interconnectedness with the rest UN SDGs. Supervisory practices with monitoring and review15
should be adjusted to reflect the amendments towards the effective supervision of the risks and
implications regarding ESG and UN SDGs. Towards long-term supervision of those associated
risks, additional work is required to translate the climate change related risks and the risk
associated with the rest ESG factors and the UN SDGs into scenarios and stress tests, to help
inform evaluating policy and setting action (Ralite and Thomä, 2019).
Regarding recommendations for setting supervisory expectations in relation to approach
to climate-related and environmental risks, these are linked to scenario analysis and stress
testing as in the TCFD recommendations (TCFD, 2017), with the right balance required
between climate risk disclosures and supervisory action (Restoy, 2021). There is an expectation
15
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that forward-looking methodologies and tools should be developed in that direction to identify,
monitor and manage climate related and environmental risks, capturing the magnitude of their
implications (NGFS, 2020a). Scenario thinking and design about the channels of risk
transmission (NGFS, 2020a) should also capture the interlinkages between the ESG factors and
UN SDGs. It should be a supervisory expectation for financial institutions to disclose climaterelated risks and their interconnectedness with ESG risks and UN SDGs, in extending the TCFD
recommendations, as part of the risk management strategy (ECB, 2020b). ESG factors as
drivers of financial risks should be captured over an extended time horizon in supervisory
assessments via stress and scenario tests, detailing the transmission channels linking them to
climate risks (EBA, 2020b), and thus should be linked to the climate scenarios, included in the
supervisory review (Baudino and Svoronos, 2021).
Climate change risks pose a systemic threat to financial stability beyond the
idiosyncratic risks faced by individual financial institutions, with their associated
macroeconomic and financial implications examined under the stress and scenario tests (NGFS,
2021c). Macroprudential design could perhaps be adopted to capture climate risks, with
macroprudential policy deployed to complement supervisory measures to address climate risks
and capture their systemic implications (Baranović et al., 2021). Prudential framework and
regulation for banks should be enhanced to capture effectively the financial impact arising from
the climate change risks (Chaves et al., 2021; Restoy, 2021). Insights from the enhanced climate
scenario analysis could assist the understanding of the financial and economic implications of
climate change, informing future macroprudential considerations (NGFS, 2021c) after
capturing the economic consequences of the climate and environmental crisis (Elderson, 2021).
Therefore, the results from the comprehensive and extended climate scenarios could shape
policy climate related responses for the wide economy (Budnik, 2021). This involves
effectively linking the risks associated with a transition to a low-carbon and more
environmentally sustainable economy, explaining the recommendations described above and
summarised in the following table above the UN SDGs and ESG considerations.
Table 1: Recommendations
Proposal
Example components
Policy
- developments around monetary policy implications of climate change, with macroprudential
- macroprudential policy and approach for climate risks
- public policy responses to the climate emergency, for transition to a sustainable economy
- European Green Deal
Regulation
- EU taxonomy regulation
- macroprudential approach design and deployment of macroprudential tools for climate risks
- enhance disclosure requirements and reporting
Supervision
- development of climate scenario analysis tools, providing guidance on consideration and
inclusion of the UN SDGs and ESG impacts
- update and extension of the CFRF scenario analysis guide, creation of guidance as part of
the CTA initiative, with development of material, methodologies and frameworks for banks
- use the results of the scenarios to inform the supervisory review and evaluation process
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5. Discussion
A critical analysis of the supervisory approaches towards climate change risk management is
performed, commenting on the scenario analysis and the disclosures, before listing certain
policy recommendations. The aim of the analysis performed is to comment on gaps identified
from existing climate change scenarios in relation to the UN SDGs. The analysis performed
adds to the growing literature about the design of scenario planning for climate change related
risks, with focus on sustainability16. This eventually is going to complement the exercise of
regulators and supervisors towards the development of policies for a more sustainable and
inclusive post COVID-19 transition for financial services (da Silva, 2021). This research
highlights the need of integrating the 17 UN SDGs and ESG factors in the design and
development of scenarios to ensure the resilience of the financial sector. This will be realised
after gathering evidence on the existing supervisory practices in relation to regulation and
reaching conclusions for policy making, after understanding how regulators, supervisors and
central banks work together in practice for the management of climate change related risks
(FSB, 2020). The economic analysis of law composes the underlying methodology of this
empirical legal research adopted, using economic theory to analyse regulation and its
effectiveness with regards to the regulation and supervision of climate change related risks
(ECB, 2020b). This legal methodology provides a framework for critical analysis on how
regulation should be designed, and reformed to ensure financial stability of the banking
industry, highlighting the need of this proposed ‘economically informed’ legal research. This
research examines what the financial stability implications of climate change are, how they are
managed and what is the link of the supervision of climate change related risks with the
sustainable development, the UN SDGs and ESG factors. Preliminary findings with
recommendations for the design of market wide and idiosyncratic enhanced scenarios,
complementing the existing stress tests exercises, and linked to risk management and
disclosures regarding UN SDGs and ESG risks/factors beyond climate change are presented.
Research in this direction aims to highlight the importance on extending the work on climate
change scenarios to the rest UN SDGs and ESG risks, to ensure sustainable futures. The world
progress for SDG 13 since 2015 is marginal (as captured in detail in Sachs et al., 2021) with
urgent action required. There is a need for financial services to have a leading role to ensure
this transition and lead to development and strategic changes, with financial services requiring
to drive this, to prevent the next big systemic catastrophic shock and a climate change or better
sustainability crisis that could be worse than the financial crisis and the COVID-19 outbreak.
16
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