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Executive Summary
Despite the overshadowing effect of the Covid-19 pandemic during the second
quarter of the year, discussions centered on the impacts and opportunities arising
from the inclusion of climate change risk into financial institutions’ governance,
strategy, risk management and disclosure frameworks are constantly getting more
intense: this paper aims to provide help to banks (and risk managers, in particular)
in comprehending the nature and implications of such new types of risk and to
comply with future directives.
The paper will provide an overview of the most recent developments in Regulatory
and Supervisory expectations for the European area, as well as suggestions related
to risk metrics computation’s methodologies and a simple practical example of
scenario analysis performed with the use of Iason’s G-RiskPar tool.
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n 12 December 2015, after years of preparation, 195 countries shared the first global agreement on the regulation of the climate evolution for the period post-2020 at the XXI Conference of Parties (COP21). The agreement is legally binding but requires formal approval
from each single Country and doesn’t impose any sanction in case of non-execution of the planned
actions: each Nation is allowed to withdraw from the pact up to 3 years from the ratification. The
so called Paris Agreement [19] formally took effect on November 2016, after the ratification from
the European Union allowed to reach the 55% approval threshold. According to the Economic and
Social Council, in April 2019, 185 countries had subscribed the treaty.
The focal point of the Agreement is the commitment to limit the average temperature increase to
a maximum of 1.5°C to 2°C with respect to the pre-industrial reference. Generally speaking, the
treaty’s goal is to promote a climate-resilient development, including low emissions of greenhouse
gas, and reinforce the ability of each Country to handle the negative impacts of climate change. Key
roles in the achievement of the goal are indicated for financial flows, technological evolution and
increased accesses to education and information. The Agreement requires each Country to adhere
to the guidelines shared in Paris according to their possibilities; because of the global development
differences, the industrialized Countries are expected to act as the driving force of the change, to
provide financial support to the underdeveloped ones and biannually disclose information related
to their supporting actions.
As acknowledged by the World of Economic Forum Global Risk Perception Survey, the failure
to mitigate climate change risks should nowadays be one of the biggest concerns, due to its huge
amount of interconnections with most of the other global risks (Fig. 1).

O

The paper is organized as follows:
• Section 1: introduction on the topic, with focus on the climate risk types and their relevance for
banks, issues in scenario analysis, green taxonomy and possible implications of the Covid-19
pandemic;
• Section 2: summary on the latest guidelines and road maps by ECB and EBA, with hints on the
impacts of their work for financial institutions and on the most probable future developments;
• Section 3: brief overview on latest methodologies for scenario analysis (to be applied e.g. in
internal stress tests);
• Section 4: first example of quantitative analysis focused on the impact on default probabilities
for non-financial institutions, with the help of Iason’s G-RiskPar tool [26];
• Section 5: conclusions.
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FIGURE 1: Survey responses to the question of which global risk is the most important and interconnected, as presented
by WEF on [18]

1.
1.1

Introduction

Why is Climate Change Risk Relevant for Banks?

Understanding the nature and implications of climate change risk in the financial world is the next
challenge for both Banks and Regulators.
On December 2015, the Financial Stability Board gave birth to the Task Force on Climate-related
Financial Disclosures (TCFD), with the mandate of developing recommendations for climate change
risks disclosure, aimed at increasing the level of awareness of institutions in terms of investments,
credit evaluations and insurance policies. In June 2017, the task force published its final set of
guidelines, Recommendations of the Task Force on Climate-related Financial Disclosures [15], mainly
covering four areas: Governance, Strategy, Risk Management and Metrics & Targets.
Moreover, ECB has identified climate-related risks as a key risk driver on the SSM Risk Map for
the Euro area Banking System (Fig. 3): even if climate change long-term horizon puts such risks in a
position of low probability-low impact for the near future, the still unknown nature of implications
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FIGURE 2: Summary of TCFD recommendations for each of the four areas of interest, as available on the task force website

for the financial world requires the commitment to start studying the topic and learn by experience.
The ECB believes that institutions should take a forward-looking and comprehensive approach
to considering climate-related and environmental risks.
EBA published its Action Plan on Sustainable Finance [5] on December 2019, pointing out the
timeline and expectations of its mandate on sustainable finance, given by the European Commission.
At last, together with new risks to be monitored and issues to be overcome in order to practically
include ESG factors into the business strategy and the Risk Appetite Framework (RAF), firms
recognize that there are opportunities arising from climate change too (see e.g. Fig. 4). Both risks
and opportunities are expected to rise over time, but the latter are expected to have a more significant
impact on strategy in the next five years than the former. Financial institutions should consider
that the same low-carbon transition which threatens the coal mining, power generation, and oil and
gas industries would require trillions of dollars in new financing, with the majority in the power
generation sector. Climate change and environmental degradation are sources of structural change
that affects economic activity and, in turn, the financial system, where climate-related uncertainty is
commonly understood to be generated by two risk drivers: physical risk and transition risk.
Re-calling the definitions in ECB draft Guide on climate-related and environmental risks [8]:
• Physical risk refers to the financial impact of a changing climate, including more frequent extreme weather events and gradual changes in climate, as well as of environmental degradation,
such as air, water and land pollution, water stress, biodiversity loss and deforestation. Physical
risk is therefore categorized as “acute” when it arises from extreme events, such as droughts,
floods and storms, and “chronic” when it arises from progressive shifts, such as increasing
temperatures, sea-level rises, water stress, biodiversity loss and resource scarcity. This can
directly result in, for example, damage to property or reduced productivity, or indirectly lead
to subsequent events, such as the disruption of supply chains.
• Transition risk refers to an institution’s financial loss that can result, directly or indirectly,
from the process of adjustment towards a lower-carbon and more environmentally sustainable
economy. This could be triggered, for example, by a relatively abrupt adoption of climate and
environmental policies, technological progress or changes in market sentiment and preferences.
By definition, the two drivers are generating almost inversely proportional risks: in a scenario of
abrupt adoption of climate change policies (i.e. high transition risk), physical risk can be expected to
be partially reduced both because of institutions’ inclusion of new metrics into their frameworks
and because of the action undertaken by policy-makers, and vice versa.
www.iasonltd.com
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FIGURE 3: SSM Risk Map for 2020 by ECB in the Risk Assessment for 2020

FIGURE 4: Annual investment in renewable energy, nuclear energy and efficiency required for a 2°C scenario, as USD
BN/year over 2010-2050 [13]

Climate-related risks should both be considered for the direct impact on the value of tangible and
intangible assets (market risk and reputational risk) and for their translation to higher costs/lower
incomes for Corporate, SME and Retail sectors, leading to more volatile and (generally) reduced
cash flows, with big impacts on companies’ creditworthiness. While market and reputational risks
are almost straightforward to understand, the biggest and most unknown impact of physical and
transition risks can be identified in the credit risk area, which requires the inclusion of Environmental,
Social and Governance (ESG) factors in current methodologies or the development of entirely new
ones. The final EBA guidelines on Loan Origination and Monitoring [6] emphasizes requirements
on ESG factors to be considered in the institution RAF definition, and during the loan origination
and collateral valuation phases.
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FIGURE 5: Examples of climate-related risk drivers, as presented by ECB in [8]

Liquidity, operational and legal risks have to be considered too: while the former is practically
generated by the same sources as the credit climate change risk, the second and third ones could be
mostly significant for highly delocalized institutions and for institutions violating the prudential
treatment of climate change.
1.2

Main Issues in Scenario Analysis

Among the two risk drivers highlighted above, transition risk is the hardest one to understand and
model. In particular, financial institutions typically have to overcome several challenges when trying
to define a comprehensive methodology to assess transition risk.
United Nations Environment Finance Initiative (UNEP FI) constitutes a partnership, born in
1992, between the financial sector and the United Nations Program for Environment, with the main
goal of promoting sustainable finance and helping its development. The association also aims at
improving the dialogue between regulators/supervisors, practitioners and policy-makers, with the
goal of including finance in the approach to global issues, as climate change. In 2018 UNEP FI
published Extending our Horizons: Assessing Credit Risk and Opportunity in a Changing Climate [21], a
research involving 16 voluntary Banks, aiming to implement TCFD recommendations by performing
scenario analyses on loans portfolios, considering 3 possible future path defined by the temperature
increase of 1.5°C, 2°C and 4°C. Following suggestions given in such paper and also in [20] and [22]),
we can summarize most relevant issues as the following 5 points:
1. Limited empirical data exists to measure the strength of the climate-credit risk relationship,
both in terms of historical data and long-term policy experiments: as a result, methodologies
to quantify transition risk need to heavily rely on expert judgments and assumptions.
2. Long time horizons for transition impacts challenge the way banks usually manage risk.
Transition risks are commonly expected to impact banks’ business over a long time horizon
(e.g., oil price is, according to common literature, expected to peak in 5 to 10 years, before
starting its decline due to renewable energy sources and new technologies), with little (but
www.iasonltd.com
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visible) effect for the time span usually considered by business planning units and stress tests.
Moreover, loan portfolios do not usually include positions lasting so long in the future.
3. Transition risks vary across sectors, both in terms of how and how much they impact specific
industries: since information at aggregated economy-wide level is insufficient to properly
capture the effects of transition risk, banks need to develop a methodology which would be
able to both be flexibly adapted across sectors and highlight differences within each sector
itself (think, e.g., to the automobile sector and compare companies producing electric vehicles
to other firms still anchored to fossil fuels).
4. The methodology needs to be systematic, repeatable, and consistent in order to be useful
for disclosure, which implies that banks need to set up a procedure that could potentially be
improved with low effort (in order to learn by experience) and that, even if the methodology
framework shall of course be adapted to each business’ model, the final results must be
comparable among financial institutions.
5. Conducting quality scenario analysis requires major coordination across the organization,
possibly including the involvement of external experts on climate change.
1.3

EU Taxonomy for Sustainable Activities

In order to inform its work on the Action plan: financing sustainable growth [10] published in March
2018, the European Commission established a Technical Expert Group (TEG) on sustainable finance
in July 2018.
Action 1 of the action plan calls for the establishment of an EU classification system for sustainable
activities, i.e. an EU taxonomy.
A framework based on scientific evidences and able to identify green/sustainable projects has
been deemed necessary in order to accomplish two main goals [17]:
• Obstruct the greenwashing phenomenon;
• Foster transparency and disclosure regarding ESG factors in financial institutions’ business,
helping them to characterize sustainable projects and setting up climate-resilient long-term
strategies.
On 9 March 2020 TEG published its Final report on the EU Taxonomy [16] and stated that green
projects should:
• Contribute substantially to at least one of the six environmental objectives of the EU Taxonomy
Regulation:
1. Climate change mitigation;
2. Climate change adaptation;
3. Sustainable use and protection of water and marine resources;
4. Transition to a circular economy;
5. Pollution prevention and control;
6. Protection and restoration of biodiversity and ecosystems.
• Not significantly harm any of the these objectives ("Do No Significant Harm" - DNSH);
• Comply with minimum safeguards (e.g. human rights, etc.);
• Comply with Technical Screening Criteria ("TSC" - e.g. level of CO2 emissions).
The TEG also added a supplementary technical annex including recommendations on the TSC
and criteria for the DNSH point.
Concretely, financial institutions are expected to apply the taxonomy by following these steps:
• Identify the activities of the company in order to confirm its compliance with the taxonomy;
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• For each activity, check if thresholds for the contribution to at least one of the environmental
objectives are respected;
• Verify the DNSH and minimum safeguards points through due diligence activities;
• Disclose comprehensive reports at product level.
The taxonomy will gather even more recognition after the publication in June 2020, by EBA,
of the final report on Guidelines on loan origination and monitoring [6]. As per point 56 of the
document, institutions should incorporate ESG factors and associated risks in their credit risk appetite and
risk management policies, credit risk policies and procedures, adopting a holistic approach. The EBA, at
point 58, fundamentally allows financial institutions to set up their own environmentally sustainable
lending policies and procedures, as long as they are then reflected in reports’ disclosure and constant
monitoring, but, from the authors point of view, banks shall consider following the TEG taxonomy
framework, in order to have a coherent and comparable configuration among practitioners.
1.4

Relationship with Covid-19

The Coronavirus pandemic may have an important role in supporting and accelerating climate
action.
Certain temporary adjustments, such as teleworking and greater reliance on digital channels,
may endure long after the lockdowns have ended, reducing transportation demand and emissions.
Second, supply chains may be repatriated, reducing some Scope 3 GHG emissions. Third, there may
be an increased public appreciation for scientific expertise in addressing systemic issues. Also, there
may also be a greater appetite for the preventive and coordinating role of governments in tackling
such risks. Indeed, the tremendous costs of being the payer, lender, and insurer of last resort may
prompt governments to take a much more active role in ensuring resiliency. At last, lower interest
rates may accelerate the deployment of new sustainable infrastructure, as well as of adaptation and
resilience infrastructure-investments that would support near-term job creation.
Simultaneously, though, very low prices for high-carbon emitters could increase their use and
further delay energy transitions (even though lower oil prices could push out a number of inefficient,
high-emission, marginal producers). A second negative impact is that governments and citizens may
struggle to integrate climate priorities with pressing economic needs in a recovery. This could affect
their investments, commitments, and regulatory approaches-potentially for several years, depending
on the depth of the crisis and hence the length of the recovery. Third, investors may delay their
capital allocation to new lower-carbon solutions due to decreased wealth.

2.

European Regulation and Supervision

As Regulators and Supervisors attention on ESG risks is constantly increasing, this chapter will
provide a summary on the state of the art of EBA and ECB expectations, highlighting the most
probable future evolution in what banks will be asked to implement.
2.1

EBA Action Plan on Sustainable Finance

On December 2019 the EBA published its Action Plan on Sustainable Finance [5], highlighting its
current high-level expectations in terms of disclosure and risk management when considering ESG
risks and defining the phased approach and associated time-lines for the reports, advices, guidelines
and technical standards, mandated by the European Commission to the EBA itself (see fig. 6).
Financial institutions are encouraged to begin developing tools and models on their own before
the EU legal framework is formally updated and the EBA regulatory mandates delivered.
Expectations are mainly covering (*)
• Strategy and risk management;
• Key metrics and disclosure;
• Stress testing and scenario analysis;
www.iasonltd.com
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• Prudential treatment;
and are part of the broader European Commission’s plan to achieve three objectives:
• Reorient capital flows towards sustainable investment in order to achieve sustainable and
inclusive growth;
• Manage financial risks stemming from climate change, resource depletion, environmental
degradation and social issues;
• Foster transparency and long-termism in financial and economic activity.
For banks, the most interesting parts of the Action Plan could be identified with points 12-13-14,
where the EBA highlights articles of CRR 2/CRD 5 packages entrusting the regulatory agency to
accomplish the following mandates:
1. Assess the potential inclusion of ESG risks in the supervisory review and evaluation process
(SREP), by developing uniform definitions, analysis methodologies and strategies aimed to
risks’ identification and management.
2. Assess whether a dedicated prudential treatment of exposures related to assets or activities
associated with environmental objectives would be justified (as a component of Pillar 1 capital
requirements).
3. Implement technical standards for disclosure requirements related to ESG risks, as part of the
Pillar III framework.
The EBA is planning to cover the four points above (*) in the exact order they have been presented
(see fig. 7), since the agency deems necessary to firstly gain knowledge on current institutions’
business in terms of sustainability and will then have enough information to further define scenario
analysis criteria and assess the appropriateness of a dedicated prudential treatment.
In particular, methodologies’ enhancements for the SREP framework will be discussed in a first
paper during Q3 2020, which will be translated to a final version within 28 June 2021. While the
deadline for the submission of the technical standards for Part Eight of the CRR to the European
Commission has been set to June 2020, the application of the principles related to ESG risks will be
mandatory only starting from June 2022 (most of the new requirements are instead expected to be
applied from June 2021): as the disclosure requirements are expected to be built on existing works
like the TCFD Recommendations and the EU Taxonomy [15], banks will have plenty of time to gain
knowledge of such reports and be ready to be compliant with the new technical standards.
Concerning stress testing and scenario analysis, the EBA, following the mandate in Article 98
of CRD 5, aims to develop a dedicated climate change stress test with the objective of identifying
banks’ vulnerabilities to climate-related risks and quantifying the relevance of the exposures that
could potentially be hit by physical and transition risks. Moreover, the regulatory agency will
provide guidance to banks (and supervisors) regarding their own internal stress testing procedures,
with qualitative and quantitative criteria that might be consequently used to update the previous
guidelines for risk management and SREP.
Eventually, by the end of June 2025, the EBA commits itself to take a final decision regarding
a possible dedicated prudential treatment of exposures related to assets or activities associated
substantially with ESG objectives.
2.2

ECB Guide on Climate-Related and Environmental Risks

In May 2020 ECB published their draft Guide on climate-related and environmental risks [8], covering
strategy, governance and risk appetite, risk management and disclosure.
The guide, per document’s words, is not binding for the institutions, but rather it serves as a basis for
supervisory dialogue, but is nonetheless meant to be followed by significant institutions immediately
by the time of its publication and shall be a reference for banks in their safety assessment towards
climate-related (and other environmental) risks; ECB also expects institutions to start disclosing
by the end of 2020 potential divergences in their practices from the guidelines described in the
document.

12
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FIGURE 6: Summary of EBA mandates, as expressed in the Action Plan

Before pointing out the key impacts for financial institutions generated by the guidelines’
implementation, it is worth to recall the macro-expectations defined by the agency:
1. Institutions are expected to understand the impact of climate-related and environmental risks
on the business environment in which they operate, in the short, medium and long term, in
order to be able to make informed strategic and business decisions.
2. When determining and implementing their business strategy, institutions are expected to
integrate climate-related and environmental risks that materially impact their business environment in the short, medium or long term.
3. The management body is expected to consider climate-related and environmental risks when
developing the institution’s overall business strategy, business objectives and risk management
framework, and to exercise effective oversight of climate-related and environmental risks.
4. Institutions are expected to explicitly include climate-related and environmental risks in their
risk appetite framework.
5. Institutions are expected to assign responsibility for the management of climate-related and
environmental risks within the organisational structure in accordance with the three lines of
defence model.
www.iasonltd.com
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FIGURE 7: Timeline of EBA publications, as expressed in the Action Plan

6. For the purposes of internal reporting, institutions are expected to report aggregated risk data
that reflect their exposures to climate-related and environmental risks with a view to enabling
the management body and relevant sub-committees to make informed decisions.
7. Institutions are expected to incorporate climate-related and environmental risks as drivers
of established risk categories into their existing risk management framework, with a view to
managing and monitoring these over a sufficiently long-term horizon, and to review their
arrangements on a regular basis. Institutions are expected to identify and quantify these risks
within their overall process of ensuring capital adequacy.
8. In their credit risk management, institutions are expected to consider climate-related and
environmental risks at all stages of the credit-granting process and to monitor the risks in their
portfolios.
9. Institutions are expected to consider how climate-related events could have an adverse impact
on business continuity and the extent to which the nature of institutions’ activities could
increase reputational and/or liability risks.

14
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10. Institutions are encouraged to monitor, on an ongoing basis, the effect of climate-related and
environmental factors on their current market risk positions and future investments, and to
develop stress-testing scenarios that incorporate climate-related and environmental risks.
11. Institutions with material climate-related and environmental risks are expected to evaluate the
appropriateness of their stress testing with a view to incorporating them into their baseline
and adverse scenarios.
12. Institutions are expected to assess whether material climate-related and environmental risks
could cause net cash outflows or depletion of liquidity buffers and, if so, incorporate these
factors into their liquidity risk management and liquidity buffer calibration.
13. For the purposes of their regulatory disclosures, institutions are expected, to publish meaningful information and key metrics on climate-related and environmental risks that they deem to
be material, as a minimum in line with the European Commission’s Guidelines on non-financial
reporting: Supplement on reporting climate-related information.
Scrolling through the four areas defined above, each expectation on the list is described and
commented by the agency, with key implications being:
• Business Strategy: banks shall assess the materiality of climate and environmental risks
through the use of scenario analysis, both on the current business planning horizon (3 to
5 years) and on a longer term, and reflect its results into their strategic framework, setting
and monitoring environmental KPIs in order to make the strategy measurable (e.g. carbon
emissions, average energy labels).
• Governance and Risk Appetite Framework: the management body is expected to explicitly
allocate roles and responsibilities (to be duly documented in the relevant governance documents) to its members and/or its sub-committees for climate-related and environmental risks
and to effectively oversee the institution’s exposures and response towards them; banks shall
provide a well-defined description of those risks in their Risk Appetite Statements and set
appropriate limits, monitoring and escalation arrangements.
• Risk Management: institutions are expected to have a holistic view regarding the impacts of
climate and environmental risks in terms of already existing risk categories (credit, operational,
market, etc.) and to adequately quantify the related exposures (e.g. in the ICAAP context).
• Disclosure: institutions shall disclose Scope 1,2 and 3 GHG emissions for the whole group, be
compliant with TCFD recommendations and with the integration provided by the European
Commission in [9] and to transparently publish the KPIs and KRIs considered in strategy
planning and risk management.
2.3

Risk Management of Climate-Related Risks

This section aims to support financial institutions in understanding the concrete implications of
ECB guidelines in the risk management area and also in the analysis of the most probable future
developments.
At this stage of the inclusion process of climate and environmental risks into financial internal
frameworks and legislation, the most relevant planning decisions institutions should take are related
to:
(a) The translation of new risks into already existing ones or definition of a new, separate, risk
category;
(b) The preparation for a dedicated EBA stress test;
(c) The business strategy in terms of green investments, in light of possible Pillar I capital relieves;
(d) The inclusion of new risks into the SREP context.
www.iasonltd.com
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2.3.1

Translation into already Existing Risks

Most firms do not have a dedicated team for managing climate risk. The most common approach to
staffing is to integrate specialized staff from within existing risk functions or other teams, rather
than to create a separate, standalone climate risk team (see [12]). Although the lack of experience
in climate analyses may suggest that external dedicated experts are needed to properly connect
environment and finance, the reason behind such choice seems to be that the majority of firms view
climate risk as a transverse risk type that cuts across already existing areas such as credit, market
and operational, as opposed to a principal risk. In the view of the authors, this is the most efficient
and practical choice: while climate-related risks require the development of new methodologies
because of their nature and timing of their effects, their impacts seem to be limited to the mentioned
risk types. Such a choice would allow banks to consolidate their current workflows in the long
term horizon and is also safer for the time being: as expectations from regulators and supervisors
have not been defined with extreme precision yet, sticking with the current processes seems more
suitable to handle (unexpected) drastic changes in requirements.
2.3.2

Dedicated EBA Stress Test

Firms are particularly concerned with their long-term resilience. While more than 80% of firms
believe their strategy is resilient to climate change over the next five years, only 10% of firms are
confident in their resilience beyond 15 years.
While the EBA stress test for 2020 has been postponed and it is still not clear if - and how, since
in the 2020 exercise for market risk, only 8 scenarios for commodities were defined, 4 of which
related to metals (not really linked to ESG risks) - the inclusion of climate factors will be turned on
for the 2022 assessment, for the time being the only widely acknowledged fact is that the current
stress test horizon is not suitable to capture the effect of environmental risks. For this reason the
EBA declared (see point 29 of the EBA Action Plan on Sustainable Finance [5]) its intention of
developing a dedicated climate change stress test; as its framework has yet to be designed, banks
should study the potential impacts through their internal stress test and sensitivity analyses. Also,
EBA asked volunteer institutions to join a sensitivity analysis for climate risks in the second half of
2020, focusing on traditional risks but considering longer time horizons; this activity should help
the agency assess the impacts of transition and physical risks and design a robust stress testing
framework.
2.3.3

Possible Pillar I Capital Relieves

The last publication expected from EBA will clarify whether the possible prudential treatment of
exposures significantly related to environmental objectives would be justified or not.
While the current setup of the market risk framework doesn’t seem suitable to consider climaterelated risks (e.g. VaR and sVaR are computed with backward looking procedures and there is a
substantial lack of data to include environmental risks there), the credit risk framework might be
slightly amended in order to include ESG factors.
In the IRB approach to Basel requirements, Risk Weighted Assets (RWA) are computed, for
corporate loans, as
r
 r

 

1
R
1 + M − 2.5b
−1
−1
K = LGD · Φ
Φ ( PD ) +
Φ (0.999) − PD ·
(1)
1−R
1−R
11.5b
100
,
(2)
8
where b is a maturity adjustment and R is the default correlation [24] (RWA formulae for other
exposures’ types differ from (1) by the definition of R and the absence of the last parenthesis - i.e.
no maturity adjustment).
RWA is a measure used to calculate the reasonable capital to be held in order to be able to face
unexpected losses, that we can write as
q
2
2
+ LGD2 σPD
UL = EAD · PD2 σLGD
RWA = K · EAD ·
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according to Vasicek and accounting for variability of both the probability of default and the loss
given default.
In its report Encouraging and rewarding sustainability - Accelerating sustainable finance in the banking
sector [7], the European Bank Federation hoped for the definition of eligibility criteria leading to
capital requirements reductions for Sustainable Sectors/Activities/Projects - SSAPs. Basically, in the EBF
intentions, the RWA formula (2) would be multiplied by a factor z < 1 when considering eligible
economic activities (or asset classes) and remain unchanged otherwise; as this Sustainable Finance
Supporting Factor (SFSF) would behave as a final, additional, discounting factor, the preliminary
creditworthiness assessment in loans origination shall not be substituted by the SFSF and shall
include ESG factors.
A further proposal for the amendment on the capital requirement formula in the credit risk context was the introduction, in equation (2), of a separate Add-On factor depending on a sustainability
assessment: in such a case, contrarily to the EBF framework, it is likely that such variable would
behave as a penalty factor for deals related to firms not properly involved in the sustainability action
rather than a discounting factor for more active ones.
Both formulae
RWA = z · K · EAD ·

100
100
, RWA = AddOn + K · EAD ·
8
8

are stoking controversy among commercial and central banks, which are divided on the wisdom
of using capital requirements to drive sustainable investment (see [25]). Critics say that mixing
sustainability and credit ratings could incentivize banks to increase the riskiness of their loan
portfolios in pursuit of ‘green’ laurels (see Wiedmann, BNP, . . . ). While it is widely acknowledged
that deals related to sustainability will present lower risk prfiles when considering long horizons,
in the short term the inclusion of additional factors into CR formulae would generate a trade-off
between the real and estimated risks for assets deemed to be eligible, which could potentially
endanger the stability of financial institutions during their usual planning horizon.
Basically, the main controversial point for the two proposals above is the fact that asset maturity
was not being considered as an additional factor; consider e.g. two equal deals with firms A,
producing vehicles working with fossil fuels, and B, a recently born electric vehicle producer: in
20-30 years time, the latter will most likely out-perform the former in terms of investment safety,
but in the common 3-5y strategy horizon is considering A riskier than B really justified? There is a
common concern regarding an uncontrolled appetite for environmentally sustainable investments,
leading to unjustified loans originated without proper due diligence assessments, because of their
RWA benefits, and ending up with an under-estimation of risk profiles.
2.3.4

Inclusion of New Risks into the SREP

Although quantification methodologies will be subject to further developments and no common
practice has been established among financial institutions, the ECB explicitly mentions the ICAAP
and expects banks to make active efforts to develop or apply appropriate tools and methods in order
to adequately quantify the climate-related and environmental risks that they are exposed to (see
expectations 7.2, 7.5 and 7.6 in [8]).
For the time being, confining climate-related risks into Pillar II risks assessments’ methodologies
seems the most flexible and appropriate solution, with each bank being allowed to apply its own
measurement techniques. Institutions are required by the ECB to periodically review their capital
adequacy assessment tools (in line with the development of climate-related risks awareness) and to
conduct their evaluation procedures from both an economic and a normative perspectives, mutually
informing each other.
While the main focus shall be put on forward-looking methodologies as stress tests and scenario
analyses, the ECB observes that few institutions have already tried to include climate-related risks
into their ICAAP frameworks and mentions the case of a bank substantially following the Add-On
approach described in section 2.3.3. The process is originated by a careful due diligence on the
borrower aimed at computing a rating value, derived from an assessment of the deal’s climate
impact and factoring in any significant environmental variable, such as water use, pollution, waste
and biodiversity. According to some internal model the score is then translated into the additive
www.iasonltd.com
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factor, resulting, for the assets with the most negative environmental impacts, in risk weights’
increases up to a quarter. It is worth mentioning another example provided by the ECB and related
to the inclusion of reputational risk into the ICAAP: as its business model is targeted at financing
private companies in emerging market economies, leading to significant exposure towards ESG
risks, one institution classifies its clients into four groups, based on their potential ESG impacts,
assigns to each set a specific capital charge and ends up taking higher capital for clients with high
risk classification.

3.

Methodologies for Scenario Analysis

Climate change and the transition to a low-carbon economy are subject to fundamental uncertainty.
Many different transition scenarios can be designed, since it is unclear to what extent the Paris
Agreement will translate into concrete policy measures that support the transition to a low-carbon
economy, how technologies will develop and how - and how much - such developments will impact
the energy transition.
In light of this uncertainty, the TCFD suggests tackling the quantification of climate-related
risks via scenario analysis, as it is a useful way to quantify energy transition risks. By focusing on
scenarios that are “severe but plausible”, a stress test is able to assess tail risks: the losses financial
institutions may suffer in a type of worst-case scenarios.
As highlighted by both independent initiatives and Supervisors/Regulators, though, methodologies are still object of constant revision and most of the times literature isn’t presenting a
comprehensive framework that could be replicated by financial institutions. Moreover, many open
points have not been clarified yet and are commonly tackled via qualitative estimations, which are
expected to be translated into more quantitative approaches in the future.
In this chapter, current best practices on scenario analyses are presented, in the form of both
top-down and bottom-up approaches, i.e. such methodologies would theoretically be suited for each
kind of stress testing activity and could consequently be applied in the ICAAP context as described
in section 2.3.4. However, each institution will probably choose to adapt their current models
and tools in order to account for climate-related risks too, rather then implementing totally new
procedures, at least in this period of uncertainty, in order to avoid cost increasing and to optimize IT
investments.
Practitioners usually follow a process based on three building blocks:
1. Climate Scenarios Definition: following a forward-looking approach, possible future pathways for climate variables are defined; this phase is expected to be somehow developed by
Regulators, as financial institutions usually don’t have the necessary knowledge to proceed on
their own and would require the help of external experts.
2. Financial Impacts’ Estimation: once climate variables have been simulated, they should be
linked to macro and micro-economic factors and translated into financial quantities; this phase
basically evaluates the direct and indirect impacts of climate events and transition policies and
is preparatory for the concrete estimation of consequences for cash flows and balance sheets.
3. Translation of Financial Impacts into Risk Metrics: given the estimations of climate events’
consequences on cash flows etc., banks need to quantify their impacts into risk metrics (e.g.
via shifted default probabilities, creditworthiness, market values for tangible and intangible
assets).
As stated in the previous chapters, climate-related risks are better suited for a bottom-up approach, due to possibility that huge differences are spotted in terms of environmental characteristics
among every single combination country/sector. Performing a detailed analysis at the client level,
though, is a hard task, due to the general lack of data and the time depth of what is available,
sometimes leading adopting a top-down approach when the analysis being performed is suited for
a sector homogeneity assumption.
Re-calling that the expected loss is defined as
EL = EAD · PD · LGD,
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FIGURE 8: Merton’s PD distribution shifted by climate factors, as shown in [21]

sections 3.2 and 3.3 will try to provide hints on how to include climate-related risks into default
probabilities’ calculation (in the Merton framework), but the loss given default (LGD) factor should
in principle be considered too, as it depends, e.g., on the collateral values, which are by nature
strongly exposed to physical risks (think for instance to real estate guarantees). The LGD may be
estimated considering only the stressed PD values, e.g. following Frye-Jacobs model (see [11])
Φ(Φ−1 ( PDscenario ) − [Φ−1 ( PDTTC ) − Φ−1 ( PDTTC · LGD )])
,
PDscenario
or estimated, with additional modelling efforts, considering the correlation between PD and
LGD.
LGDscenario =

3.1

Models for Scenarios Generation

The first step in the scenario designing process is the construction of appropriate narratives for the
underlying assumptions around climate, economy and societies. Among the narrative assumptions,
the rationale for many scenarios is either a global temperature target, such as 2°C of warming
above pre-industrial temperatures by 2100, or a GHG emissions pathway, which can be mapped to
temperature and other climate changes.
Assumptions need to be translated into variables using models that are consistent across the
system being analyzed, be it a specific sector, the entire economy, or the climate system; integrated
assessment models (IAMs) combine sector-specific models to link energy, economy and climate
variables.
Commonly, the set of key variables to be described by the narrative comprehends:
• Shared Socioeconomic Pathways (SSPs): narratives providing consistent assumptions around
demographics, urbanisation, economic growth and technology developments, setting the stage
on which emission reductions may (not) be achieved.
• Shared climate Policy Assumptions (SPAs): narratives highlighting mitigating actions for
climate change, possibly on local level, along with the timings of their applications.
• Representative Concentration Pathways (RCPs): greenhouse gas concentration (based on the
radiative forcing) trajectories adopted by the IPCC. The Intergovernmental Panel on Climate
Change (IPCC) is an intergovernmental body of the United Nations that is dedicated to
providing the world with objective information relevant to understanding the scientific basis
of the risk of human-induced climate change, its natural, political and economic impacts and
risks, and possible response options. For the RCPs definition visit their website.
www.iasonltd.com
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• Carbon Pricing: usually described as US$/tCO2 from 2020 to 2100.
• Energy Mix: predictions related, e.g., to the percentage of electric vehicles or renewable energy
production by some date in the future.
• Relative Technology Cost and Performance: narratives regarding the costs of climate-related
technologies, e.g. the carbon capture and storage (CCS) or renewable energy plants.
The variables can either be inputs or outputs to the models, which, according to the existing
literature, are commonly classified as:
• Land-use Models: these models trace the impacts of climate change and mitigating actions on
land-use sector; among many examples, the most widely widespread are the International
Institute for Applied Systems Analysis’s (IIASA) Global Biosphere Management Model (GLOBIOM)
covering agriculture, forestry and bio-energy and the Potsdam Institute for Climate Impact
Research’s (PIK) Model of Agricultural Production and its Impact on the Environment (MAgPIE)
covering agriculture, bio-energy and water. For details, see [23].
• Energy System Models: the most common are those develop by the International Energy
Agency (IEA) [27], which capture the entire energy-use chain of the economy but exclude
non-energy sectors such as land-use and industrial process emissions.
• Climate Models: they simulate up to 2100 the evolution of climatic variables including
temperature, precipitation and sea-level rise at a spatial resolution of between 10 and 300km;
as they produce varying estimates of the impact of GHG emissions on the climate, starting
from heterogeneous assumptions, typically the outputs from multiple models are combined
together.
• Macroeconomic Models: they allow to assess the impacts of changes in a reduced part of
the economy on the whole system; popular choices are Wageningen Economic Research’s
MAGNET [28], Cambridge Econometrics E3ME and Vivid Economics’ ViEW models.
• IAMs: they often embed many of the models referred to above, such as an energy systems
model, a land-use and a climate model; common models are the PIK’s Regional Model of
Investments and Development (REMIND), the TIMES Integrated Assessment Model (TIAM) and
PBL Netherlands Environment Assessment Agency’s IMAGE models.
Details on interactions between the models above can be found at [29]. The most popular
provider of IAMs is the IPCC, which, through its RCPs, flanked by SSPs and SPAs narratives,
generates possible sets of scenarios to be translated into financial variables by serving as inputs
for satellite models. Note that not every combination of RCP-SSP-SPA leads to coherent scenario
definitions, which implies that in the end only a manageable number of future simulations has to be
analyzed.
Eventually, the scenarios have to be enriched, coherently with the narratives adopted, with the
"classic" macroeconomic variables usually being considered in stress testing procedures: the goal
may be accomplished by making use of a suited macro-econometric model, like the GVAR model
chosen in [1].
3.2

Top-Down Approach

The transition to a low-carbon economy is likely to affect industries that emit a large amount of CO2
more than industries that emit little. To capture this heterogeneity, a transition vulnerability factor
could be determined for each industry in the economy.
On this topic, it is interesting to follow what has been developed in [3] by De Nederlandsche
Bank, based on the paper by G., L. Berkvens, M. Bun, H. van Kerkhoff, J. Koistinen, G. Schotten and
A. Stokman The price of transition: an analysis of the economic consequences of CO2 taxation (2018), where
for each scenario narrative the transition vulnerability factors are based on the embodied emissions
of the final goods and services in each industry, with an approach derived from the Capital Asset
Pricing Model (CAPM). Considering a stock i, the risk-free rate r f , the market return rm , the model
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states that the expected return of the asset is equal to the risk-free rate plus β times the expected
market premium, where β i,m depends on the correlation between the stock and the market, namely:
E[ri ] = r f + β i,m (E[rm ] − r f ).
The betas in CAPM capture a relationship between a stock and its market risk and, to the same
content, the transition vulnerability factors would behave as betas in this framework, highlighting
though the relationship between a stock and its energy transition risk. Interested readers may find
in [3] the factors’ values for sectors defined by the NACE classification rules, but the definition of
different scenarios should imply slightly different values.
Once the transition vulnerability factors have been calibrated, the climate-related CAPM model
can be included into Merton’s structural model for credit risk framework, in order to shift (right) the
default probabilities’ distributions; following, e.g., the developments in [1], a possible final formula
for default probabilities could be



1 c  −1
TTC
−1
TTC
c
−1
TTC
PDi = Φ Φ ( PDi ) − c γ j,s Φ ( PD0,s ) − Φ ( PDt,s ) ,
Γs
where borrower i belongs to segment j of sector s (if data for segments within each sector is not
available, the detail level j can be erased and the normalization factor is not needed) and:
• Φ: standard normal c.d.f.;
• PDic : PD scenario adjusted for borrower i given scenario c;
• PDiTTC : PD through-the-cycle of borrower i;
• γrj,s : transition vulnerability factor for the scenario shock c in segment j of sector s;
• Γs = ∑ j γcj,s : normalization factor for sector s in scenario c;
TTC : initial TTC PD for sector s;
• PD0,s
TTC : stressed TTC PD for sector s.
• PDt,s

It is worth noticing that literature tends to agree on the fact that transition risk would be more
suited for top-down approaches than physical risk, due to the fact that policies would generally
have sector-level impacts rather than firm-level ones, while natural disasters or sudden falls in assets
and collaterals’ values are better evaluated at company level.
3.3

Bottom-Up Approach

As anticipated, the bottom-up framework would theoretically be perfect to capture the impacts of
climate-related risks into the classic banks risks assessments’ framework, but the actual application
is subject to data availability. UNEP FI in [21] developed an interesting model, based on Merton’s
framework again, with the aim of shifting the default probability of each of the borrowers of any
given portfolio and then to extend the single-name effects to the whole portfolio.
With a derivation similar to the one presented in the top-down approach section, UNEP FI
suggests the model calibration equation


1
c
−1
TTC
r r
PDi = Φ Φ ( PDi ) −
(s j,k f k ) ,
αk ∑
r
where borrower i belongs to sector k and:
• Φ: standard normal c.d.f.;
• PDic : PD scenario adjusted for i given scenario c;
• PDiTTC : PD through-the-cycle of borrower i;
• αk : calibration factor for sector k;
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• f kr : risk factor pathway r in sector k, under scenario c;
• srj,k : calibrated sensitivity to the risk factor r in segment-geography j and sector k.
The term α1 ∑r (srj,k f kr ) is defined as the climate credit quality index for segment-geography j and
k
depends on sector-specific calibration parameters αk , to be calibrated along with the sensitivities
considering a set of calibration points, in UNEP FI’s intentions to be chosen by a dedicated team of
experts. Such parameters act both as normalization factors for consistency with Merton’s framework
reasons and as identifier of the magnitude of scenario impacts for each sector.
Initially, all sensitivities are set to 1 and least-squares optimization is exploited to compute
the "alpha" parameters. After such phase, a qualitative sensitivity assessment is translated into
relative values for srj,k by the above-mentioned team (e.g. high sensitivity = 1.3, medium sensitivity
= 1, low sensitivity = 0.7) and sensitivities factors (and, if desired/possible the "alpha" too) are
slightly amended considering a few calibration points for whom the credit risk experts have defined
reference PDs. Once default probabilities have been computed they can be extended at the portfolio
level by making use of current financial institutions’ methodologies.
One interesting advantage of this procedure is that it is self-improving through time: as banks
accumulate more borrower and scenario data and extend borrower-level analysis, the methodology
is expected to continue to evolve and improve.
Further bottom-up frameworks include the use of (possibly amended) scoring models (from
Z-score and O-score to machine learning techniques), to be translated into default probabilities by
pre-defined transfer functions (logit,...).

4.

Simplified PD Estimation with Iason’s G-RiskPar Tool

The section carries out a stress testing exercise on a selected portfolio to simulate the short-term
impacts of an economic and socio-political transition to mitigate climate change risk based on some
hypothetical scenarios.
Being still a relatively new area of research, the lack of databases with relevant variables to
dip into - as well as of a precise framework in terms of definition of a scenario-based climate-risk
assessment - has made it necessary to rely on a proprietary tool with its own variables, models and
rules. The focus is on the Italian market since this is the type of data available in the tool.
In the attempt to focus on the mere effects of climate-change risks in the analysis and disentangle
them from the effects of the Covid-19 pandemic, a pre Covid-19 environment has been considered
as starting point for the analysis (and consequently scenarios do not take it into consideration).
Eventually, for the sake of simplicity the work concentrates on short-term effects triggered by
the transition to an environmentally sustainable economy, even though this approach leads to the
omission of the large part of impact, referred to a longer time horizon.
The expectation is to possibly refine the analysis in the near future so as to consider more
relevant variables, longer time horizons and possibly different approaches in dealing with the topic.
4.1

Iason’s G-RiskPar Tool

Due to the reasons which have been briefly described before, the authors have decided to rely on a
proprietary tool for the modelling purposes. G-RiskPar, developed and maintained by Iason, is used
for the generation of credit risk parameters and it is compliant with IFRS9 accounting regulation. In
particular, it produces term-structures of probabilities of default for specific types of counterparts
operating in the Italian market on the basis of specific macroeconomic scenarios which can be
manually set on its user interface.
The main idea at the basis of the generation of the risk parameters consists in the identification
of the relationship between risk factors (mainly, the probability of default) and macroeconomic
variables through the estimation of a set of satellite models. The credit quality of a portfolio is
mainly described by the macroeconomic environment of relevance with additional information
regarding the creditor (the belonging credit segment, the geographic area where he operates and its
related economic activity).
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FIGURE 9: Map of relative impact for sensitivities’ assessment in the metals and mining sector, presented by UNEP FI in
[21]

The data which it leverages on are public and taken from the databases of Bank of Italy and have
quarterly frequency of observation (a choice through which it is possible to guarantee a punctual
measurement of the evolution of the probability of default, as stated by IFRS9 principles).
More specifically, the target variable which is modeled for High Default Portfolios (which are
considered throughout the analysis) is the decay rate, a proxy of the probability of default identifying
the fraction of counterparts which were performing at the beginning of the reference period and
which defaulted within the end of the same period.
DRt =

Ft
St

where:
• Ft : quarterly flow of non-performing counterparts as computed at the end of the period of
reference;
• St : quarterly stock of performing counterparts, as computed at the beginning of the period of
reference.
The historical series of decay rate are different by type of considered counterparts and are in
turn subject to both a geographical segmentation (from Italian to provincial level, passing through
macro-regions and regions) and one which discriminates by means of their ATECO economic activity.
The proposed segmentation determine a three-dimensional space for the analysis of the counterparts. Indeed, the previously defined segmentation can be also jointly considered.
For what concerns, instead, the types of involved counterparts, these are directly defined by the
Italian regulator. The tool considers the following (Italian) categorizations: Retail, Micro-sized firms,
Non-financial enterprises, Financial institutions, Public administrations.
This said, this first analysis on the topic is kept simple: the geographical segmentation chosen is
the overall Italian level, without specific ATECO segmentation involved.
Here follows a brief description of the theoretical aspects underlying the estimate of the satellite
models which is performed by the tool.
The logistic transformation of the decay rate for High Default Portfolios, which are of interest for
the analysis, is actually modeled so as to avoid problems of domain for its forecast values. Linear
models are estimated, with differences depending on the considered levels of analysis.
Namely,
1. Yt = ( DRt ) = α + ∑ik̄=1 ∑tj=t−4 β i,j xi,j + et
2. Yt = ( DRt ) = α + δt ( DRUP,t ) + ∑ik̄=1 ∑tj=t−4 β i,j xi,j + et
3. Yt = ( DRt ) = α + µ ATECO ( DR ATECO,t ) + µGEO ( DRGEO,t ) + et
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FIGURE 10: Levels of analysis for the considered counterparts

TABLE 1: Modelling framework by considered segmentation

being α the intercept of the model, xi,t the ith regressor of the model evaluated at time t (and
β i,t its coefficient), DRUP,t the decay rate of the upper level of segmentation with respect to the
considered one evaluated at time t, et the error term, k̄ the number of considered explanatory
variables.
The models considered in the described analysis are of the first type, as anticipated.
Given this framework, what effectively makes the models robust is the algorithm which is
standing behind the estimate of the regressive coefficients. G-RiskPar exploits a Bayesian Model
Averaging approach which is known in literature as Bayesian Average of Classical Estimates (BACE).
BACE consists in the averaging of the OLS regressions performed on a specific dependent variable.
It enables the estimation of a large number of models whose coefficients are weighted proportionally
to the posterior probability of the models including the given regressors. For the details underlying
the algorithm, the reader is referred to [4].
Among the main advantages of the approach it is possible to include the possibility to consider all
of the explanatory variables chosen to explain the target variable (and not a subset of them, thus
avoiding an ex-ante, qualitative selection of the main variables to be considered) and the stability of
its re-calibrations.
The last relevant aspect of the outlined methodological framework is the use of VAR (vector
autoregressive) models to derive forecasts for the macroeconomic variables entering the specific
models. The use of VAR models is primarily meant to transfer forecasts beyond the time-spans of
the typical regulatory scenarios and for an arbitrary number of years (the official scenarios designed
by the EBA for stress-testing purposes generally consider three years of forecasts).
For details underlying the definition of VAR model the reader is referred to [14].
Among VAR models, it is possible to distinguish conditional and unconditional models. The
former foresee the evolution of some macroeconomic variables conditional on the scenarios imposed
(on them) by the researcher, the dynamics of the remaining variables being affected according
to VAR equations; for what concerns the latter, no knowledge of future paths of any variable is
assumed, thus foreseeing the evolution of the considered macroeconomic variables just with respect
to exogenous shocks (i.e. as included in the error term of their equations).

24

www.iasonltd.com

Research Paper Series

At this extent, the tool gives the possibility to feed the calculation engine with several arbitrary
macroeconomic scenarios (with an attached probability of occurrence) as chosen by the user.
4.2

Scenarios Definition

The European regulatory stress testing scenarios currently do not incorporate climate risk factors.
Several banks have started to include climate factors in their internally developed scenarios. Moreover, a number of associations and firms have published their own hypothetical scenarios including
climate risk factors. For the purpose of this paper, the authors did not develop transition scenarios
from scratch, but instead used two scenarios borrowing from [1] and [3]. A subsequent paper - with
a more quantitative approach overall - will instead focus on creating short, medium and longer term
scenarios using original scenario definitions.
The scenarios used in the simulation (see tables 3, 4 and 5) focus on different paces of a short
term transition from the current status quo to policies and social attitudes that internalize climate
risk and its externalities. For the sake of this exercise, the three scenarios considered are:
• Rapid Transition Scenario: the transition to a more sustainable economy is characterized by
a highly globalized, rapid response in terms of regulatory policy, technologic adjustments and
social changes. General consumption and demand for energy - especially from non-renewable
sources – sharply declines. Policy shocks sharply penalize fossil fuel emissions and the price
for fossil fuels, including oil prices, increase sharply and then somewhat stabilize at the
end of the transition. There is a wide improvement in technologies for the production of
energy from renewable sources, limited only by a somewhat negative perception due to its
potentially negative impact on territories and land. Better technology in food production
allows to decrease income inequalities and a more health-conscious dietary habits are adopted
globally. Macroeconomic trends show a sharp decrease in GDP in the first few years. Starting
from a sharp negative value, the growth rate slowly increases and become positive by the end
of the scenario. Other related macroeconomic factors such as yield rates for Euribor and BTP,
as well as FTSEMIB index levels, behave accordingly to the narrative of a sharper economic
downturn followed by a rapid improvement that mimics the fast transition described above.
• Slow Transition Scenario: compared to the rapid transition scenario, this pathway shows a
slower adjustment to a more sustainable economy, prompted by a slower technological change
and social demand-side changes. The abandonment of fossil fuels is slower and incomplete
and it relies on a decrease in demand rather than policy shocks. Oil prices, as a consequence,
decrease slightly faster that they would under a baseline, business-as-usual scenario. This
transition is less globalized, income inequalities among countries persist, although they are
somewhat reduced: developing countries converge toward the education and production
levels of more developed countries, but structural investments are not enough to sustain a
further population increase. Macroeconomic trends show a decrease in GDP in the first few
years that is sharp, but slower than the Rapid Transition scenario. GDP growth rate stabilizes
and becomes positive at the end of the transition period considered, but in a smoother way. At
the end of the transition period, the positive growth rate is still lower than the rapid scenario
case. Other related macroeconomic factors such as yield rates for Euribor and BTP, as well as
FTSEMIB index levels, behave accordingly, showing negative trends that stabilize towards the
end, but don’t pick up as much as they do at the end of the rapid transition scenario.
• Baseline Scenario: this is the “business as usual” scenario, where current trends continue
without any particular adjustment to incentivize a transition towards an environmentally
sustainable economy. No environmental risk mitigation policies are introduced and fossil fuels
are still the main energy source. In this scenario the macroeconomic trends follow those of the
current business cycle and the expected impacts on risk factors are going to be smoother than
those of the other transition scenarios.
4.3

PD Simulation under Transition Scenarios

Estimating the probability of default (PD) is a crucial part of credit risk practices of any financial
institution as it allows banks to estimate their expected losses. The estimation exercise described
www.iasonltd.com
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in this section is a simple simulation that, based on the existing models embedded in Iason’s
proprietary tool described in section 4.1 allows to project the PD of a selected portfolio including
non-financial Italian enterprises, under the transition scenarios described in section 4.2.

TABLE 2: Macroeconomic variables included in the model

TABLE 3: Scenarios considered in the simulation for the rapid transition path

TABLE 4: Scenarios considered in the simulation for the slow transition path
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TABLE 5: Scenarios considered in the simulation for the baseline path

It is important to note that this exercise does not focus on estimating the long term evolution
of the PD of the selected portfolio due to climate change, but rather on the short term effects of
the transitions, relative to the baseline scenario. Moreover, the models were not estimated ex-novo
for this particular simulation, but the tool makes it possible, for the purpose of a future exercise,
to estimate new models that could potentially include more variables that are closely related to
environmental changes.
For the sake of simplicity, the analysis focuses on one portfolio comprised of Italian firms
excluding financial institutions. These firms are relevant counterparts as they comprise a high
percentage of the total exposures of Italian financial institutions. Describing the evolution of the PD
of such enterprises allows to get a glimpse of the impact on the economic system in general, and the
banking system in particular, of these hypothetical transitions towards a more sustainable economy.
The PD was projected using a model estimated through the process described in section 4.1, and
the independent macroeconomic variables included in the model are indicated in Table 2.
The results of the simulation are shown in figure 11. The PD is estimated based on historical,
observed values of macroeconomic variables up to Q4 2019. After that, the PD is calculated using
values based on the scenarios described in section 4.2. As already mentioned in previous sections,
the models and the scenarios used in this analysis do not take into consideration the negative effects
of Covid-19, but only focus on macroeconomic impacts of a climate-risk based transition. It is
possible, however, to include negative shocks due to factors such as the global pandemic in future
model and scenario developments.
Figure 11 shows that, the estimated PD trends in the scenarios considered are in line with
expectations. In the baseline scenario, the historical decreasing PD trend continues for the first year,
then slightly picks up and then relatively flattens out in the last few years. In the transition scenarios,
after the first quarter of 2020 the PD projections are shifted above the baseline levels for the duration
of the forecast period. The two transition scenarios show a relatively higher PD throughout the
projection period relative to the baseline scenario, with the slow convergence scenario showing
higher PD after the second year. This is expected, due to the fact that after the first few years the
macroeconomic trends improve faster in the rapid transition scenarios.
It is noteworthy to observe that the degree of separation between the two scenario trends is not
very pronounced. This could be due to a variety of factors such as the fact that the values of the
macroeconomic variables in the two scenarios might be too similar, so the scenarios themselves do
not differ enough in terms of macroeconomic trends. Although the construction of scenarios from
scratch is out of the scope of this exercise, future analysis can include new scenarios with a higher
degree of separation between several scenarios.
In summary, this analysis shows that, using Iason’s proprietary tool and its embedded models,
along with a set of predefined macroeconomic scenarios, one has the opportunity to estimate and
project PD levels on a given portfolio due to transitions to a more sustainable economy. Using the
proposed transition scenarios, this analysis forecasts the PD of Italian non-financial firms over a
period of five years and show that such transitions show a general increase in the short-term PD for
the selected portfolio.
Further improvements and additions to this analysis include:
• Re-development of the models to include more recent data and to improve the model sensitivity;
• Inclusion of new variables to capture PD impacts of the current global pandemic or other
variables that are closely related to environmental changes;
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FIGURE 11: Results of the simulation

• Creation of customized scenarios that project different pathways to a target of environmental
sustainability;
• Inclusion of a longer forecast period to estimate the impact of environmental changes on the
economy (rather than the transition alone).

5.

Conclusions

Although the Covid-19 pandemic might have forced financial institutions to diminish their focus
towards the definition of a management framework for climate-related risks, banks are strongly
advised to start activating specific climate risk studying programs, since the topic is perceived as
very important by the entire financial industry and is gathering increasing attention on European
Regulation and Supervision sides, with further developments already expected for the second part
of 2020 from EBA and ECB; institutions are expected to build their scenario analysis frameworks,
consider adapting their IT systems to systematically collect and aggregate the necessary data in
order to assess their exposures (for both risk management and disclosure via key KPIs purposes) and
actively participate to voluntary (independent) initiatives in order to help increasing the common
knowledge and awareness regarding this growing topic.
Also, banks already active in the management of climate change risk should continue enhancing
their disclosure’s transparency in terms of ESG components, in order to promote the sustainable
finance development and act as leaders for institutions currently placed a step behind them in such
process.
In the authors’ intentions, the publication is only perceived as a starting point toward a proper
comprehension of the financial implications of climate change and shall be followed by further
analyses and methodologies enhancements, once more precise guidelines will be provided by
competent organisms.
As already explained in the previous chapter, authors are also willing to develop a dedicated
climate change risk tool, in order to provide an active contribution to the development of appropriate
methodologies, aiming to accompany financial institutions in their learning by experience process
and be ready when new directives will be published by competent authorities.
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