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Banks’ Strategies To Address
Climate Change: Material

Prggress Observed * Reducingclimate-relatedrisksis akey priority
foranincreasingnumber of banks.Awareness

and preparednessis gradually improving.

* Moreclimate-related dataisavailable,and
methodologies/models are progressing.

New Financing of * While exclusionand divestment policies have
Exclusion Products & green the potentialtorapidlyreduce banks’climate
Services projects risk,customerengagementis gainingtraction.

* Banksare alsoincreasingly committingto
finance green projects and technologies.

* Theenergytransition offerslargebusiness
opportunities.Thesuite of green productsand
Divestment services offeredis broadening(green
mortgages, electricalvehicleloans...).

Customer
Engagement

S&P Global
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Supervisors are Fostering Banks’ Analysis of Climate Risks

* Regulatoryclimate stresstests are developing rapidly across regions.

« The ECB’s Climate StressTest (CST) is the most comprehensive climate stress test we
have observed so far.

 We view ECB CST’s estimates as likely understating the climate stress losses banks
might face in practice.

« The ECBCSTis not used to set capital requirements.

* These foundationalregulatory exercises are exploratoryin nature and representa first
step of a long journey.

» CSTs typically include climate change and physical risks,using some of the NGFS
scenarios.Focus on credit risk with different time horizons.

« CSTs revealed that banks would face lower losses in an orderly climate transition
scenario.

* As CSTs confirmed the methodological challenges and data availability issues, we
expect regulatorswill continue to fine-tune their CSTs.

S&P Global
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* Over 85% of banks have at least basic practicesin

Key Findin gs From ECB’s 2022 place for most of the areas addressed by the ECB’s
. . expectations.
Thematic Review on C&E _ o
R. k * Banks made progress in the materiality assessment,
ISKS but strategic responses are still at an early stage of
The level of maturity of practices related to climate-related and environmental risks development'
T_he assessment cuf_materiality ft_ar climate App_rnaches to r_nanaging other * The approaCheS Stl ll laCK methOdOIOgical
risks and other environmental risks environmental risks Sophistication and, in most cases, remain a qualitative
{percentages of institutions) (percentages of institutions) assessm ent.
Mothing in place H Mo approach
Basic practices [ High-level approach (qualitative) . . . . . .
Emesging pracices W High evel approach (quantiatve) - Less significantinstitutions better address risks, but
Leading practices B Systematic approach (quantitative) - . -
: dispersion is greater.

* The analysis of other environmental risks is less
advanced:

v Institutions take a similar approach to that taken
for climate-related risks.

v The first steps towards managing these risks
typically include setting exclusion or inclusion

Climate-related risks Other environmental risks cr i te r i a.
;ZE%?EQ?%?%Z‘?%:E*Q%FQTETSZLT‘Z:EQ ek et avemmce i ke croes o v sk typon (oot mui, v' Other approaches include preparing heatmaps,
iquidity, operational and sirategic risk). . . . . . agn
Source: ECB considering the risks in clientdue diligence and
R conducting client-specific biodiversity impact
R8s assessments.
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Remediation Timelines

U The ECB expects institutions to be fully aligned with all supervisory expectations by the
end of 2024 at the latest, providing details on intermediate steps.In particular, it expects
institutions:

v' by end-March 2023, to have in place a sound and comprehensive materiality
assessment;

v by end-2023, to manage C&E risks,with an institution-wide approach covering business
strategy, governance and risk appetite,and risk management (credit, operational, market
and liquidity risk management);

v’ by end-2024, to be fully aligned with all supervisory expectations,including having in
place a sound integration of C&E risksin their stresstesting framework and ICAAP.

O The not-aligned institutions arerequired to submit an implementation plan to addressthe
weaknesses identified.

S&P Global
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* Accordingtothe ECB, majority of Significant
Key Findings From ECB’s 2022 Institutions disclose at least basicinformation

. C&E risk.
Supervisory Assessment on onLEETE

: * While significant progress could be observed
Banks’ Disclosure Of C&E acrosstheboard,forabout 75% of the

RiSkS institutionsthe level of disclosures was
consideredstillinsufficient.

(Percentage per bank of alignment of supervisory expectations for the disclosure of S categories: materiality assessment, govemance,

business model, risk management and metrics and targets) i Wh i le n Ot yet aligned With Su pe rVi SO ry
B e et B ey nadequate expectations,thedisclosures of the largest
European banksoutperformglobal peers.

* Most of the Less SignificantInstitutionswere
scored by the ECB inadequateor somewhat
inadequateindisclosing C&E risks.

« Only 35% of the banks (vs 25%in 2021) disclosed
information ontheirexposuretoother
environmentalrisks (most often biodiversity
loss).

100% “l """Hl“"""““ |||||||‘“ |||| "||||"I “ ||"“ | “H““
0% Lli |I| “ Il““ | i|||||

Source: ECB.

 Largeinstitutionsneed alsoto complywith the
bindingPillar 3disclosurestandards,whichthe
S&P Global ECB willclosely scrutinize.

Ratl ngS Copyright © 2024 S&P Global - All rights reserved. 7




A Focus on EBA’s Climate Disclosure Requirements (1/2)

Gualitative information

Table 1 - Qualitative information on environmental risk

. Business strategy and processes
Table 2 - Qualitative information on social risk — . Govemance

. Risk management

Table 3 - Qualitative information on govermance risk

Quantitative templates

Climate change Mitigating actions

Climate change transition risk physical risk

Template 2: T lates & to 8-
Template 1: Loans Template 3: Template 4: Template 5: E{Il::.re:ih:ent Template 10:
Banking book — calaterdied by Align t- Exposuresin Banking book, . Climate
T immawvable mefrics on LiEiiiood SELT :Etnmrrf' change
exposures by - book to top exposures subject . mitigation
propery — by relative ) N transition/ -
sector, Scope 3 - Scope 3 carban- to phiysical risk by adaptation actions (mon-
Emissiens, . gy of emissions intensive sector, gecgraphy. e taxononmy-
maturity bucket E'm"“ht'E'm'“’ : firms maturity buckets alig “‘" aligned)

Source: EBA Final draft implementing technical standards on prudential disclosures on ESG rigks in accordance with Aricle 4493
CRR.

S&P Global
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A Focus on EBA’s Climate Disclosure Requirements (2/2)

The quantitative templates on climate transition and physical risks:

» Template 1 requires banksto disclose a breakdown of exposuresin the most relevant
climate-sensitive sectors.The information on financed emissionsis required to be
disclosed at the latest with June 2024 reports.

» Template 2 requires banksto disclose information on the energy efficiency of the collateral
of loans collateralized by immovable property.

» Template 3 requires banksto disclose alignment metrics for indicators of potential climate
change transition risk by sector.

» Template 4 requires banks to disclose theirexposure to the top 20 carbon-intensive firmsin
the world.

» Template 5 requires banksto disclose theirexposure to physicalrisk related to climate
change.

» KPIls on banks financing activities that are environmentally sustainable according to the EU
taxonomy (GAR- Green Asset Ratio - and BTAR - Banking Book Taxonomy Alignment Ratio).

S&P Global
Ratings
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Green Asset Ratios of EU Banks: What to Make of Them?

Increased transparencyis welcome,but meaningful comparisons willonly be possible overtime

« Thegreenassetratio(GAR) isa positive step toward greater transparency, may encourage growth of
sustainable bankfinancing, and could enhance banks'standing among certain stakeholders.

* Thedesign ofthe GARs appearsto particularly penalize certainbanks due to theirbusiness models or
assetallocation:

o Banks with significant non-EU nonfinancial corporate (NFC) exposuresand/or SME exposures are
likelyto reportrelatively lower GARs, given thatthese assetsare excluded fromthe GAR numerator
(butincludedin the denominator).

o Beyond that, the lack of harmonizationon energy performance certificates (EPC) labeling of
mortgagesis likely causing significant differences across banks' reported GARs.
* Over time,severallegislativechangesshouldaddressthese challenges and make GARs gradually more
comparable:

oA broaderscope of EU NFCswillbe subjectto the upcoming Corporate Sustainability Reporting
Directive (from 2026), meaning that fewer SMEs should be excluded fromthe GAR numerator.

o The proposed revision of the Energy Performance of Buildings Directive (EPBD) could bring more
comparabilityacross national EPC labels,and therefore enhance GAR comparability.

S&P Global
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EU G-SIBs Have Reported Relatively Low GARs, With Differences

GAR levelsare likelyimpacted bytheratio design and by differencesin national EPC labeling

Reported GARs by EU G-SIBs, as of December 2023

B Reported GAR (stock) Maximum achievable GAR due to ratio design*
70%

58.3%

60% 56.0% 55.4%
51.3%
50% 46.1%
40.7%
40%
30%
22.7%
20%
10% 7.0%
4.0% 4.0% 2.4% 1.4% 13%
. 47 .2/ 0.8%
0% I ! ! ] —— —— —
ING BPCE Credit Banco Societe Deutsche BNP Paribas
Agricole Santander Generale Bank

*Defined as the share of assets included in the GAR numerator relativ e to all GAR assets. Source: Bank disclosures, S&P Globd Ratings.

S&P Global
Ratings

By design, each bank can only achieve a certain GAR
level due its asset composition — because certain
financial assets are excluded from the GAR
numerator but not from its denominator.

This maximum achievable GAR is particularly low for
some G-SIBs (SocGen or DB) due to significant
exposures to NFCs not subject to the nonfinancial
reporting directive (NFRD),but also other assets
(goodwill and commodities).

A keydriver of differences are household exposures.
A large portion of household exposures are reported
as eligible tothe EU Taxonomy. However, reported
alignment levels in these portfolios vary from 0% to
16%,depending on the availability of EPCs for
mortgages and national measurement scales.

Banks reporting the highest GARs (ING and BPCE)
have large household exposures and relatively high
EPC-coverages of 60%-70%.

NFC exposures:A smaller portion is reported as
eligible by G-SIBs (16%-42%),but alignment levels
are higher than for household exposures (20%-40%)
in these portfolios.

Copyright © 2024 S&P Global - All rights reserved. 11



EPC Labeling Of Mortgages As A Key Differentiator In GAR Results

Share of mortgageswith an EPC label

70
60
50
40
30
20
10

0

(%)

H 2022 =2023
I l | [ —
BPCE Banco Credit BNP
Santander Agricole Paribas

Share of ‘A EPC labels as of year-end 2023

100
80
60
40
20

(%)

m'A"EPC Other EPC Categories

99 98 86 93
.
BPCE Banco Santander Credit Agricole BNP Paribas

Source: Banks’ disclosures, S&P Global Ratings.

S&P Global
Ratings

I
Societe Deutsche
Generale Bank
95 92
E— |

Societe Generale Deutsche Bank

e According to the EU Taxonomy technical

screening criteria, a building (built before 2021)
is considered as taxonomy-aligned if it has an
EPC of at least class ‘A

For banks, obtaining EPC certificates is key to
determine alignment, and some banks (ING
and BPCE) are more advanced than their peers
in this regard.

EPCs are defined in the EPBD but leaves actual
implementation to member states. As such,
comparisons between EPC levels are difficult.

For instance, Dutch ‘A’ labels roughly
correspond to French ‘C’ labels in terms of
primary fossil fuel use. This difference is likely
to also explain some of the GAR variations
between French and Dutch banks, forinstance.

Copyright © 2024 S&P Global - All rights reserved. 12



Sizeable Challenges &
Hurdles Remain

* C&E Risksare complexand non-linear.

- Dataavailabilityand comparability remains
REGULATION anissue.

Introduction of new or
tighter policiesand

* Focusison creditrisk,butotherrisksare

e likely to grow (e.g., legal, reputation,
greenwashing).
* Severalrecommendationsand disclosure
ACCOUNTING PUBLIC standards.
Adoption of standardized AWARENESS . . .
Sscounting methods for o  Uncertain prudential treatment of climate
the impact of ESG environmentalchanges risks.
 Banksface pressureinoppositedirections
fromdifferentgroups.
LIABILITIES  Nature-relatedrisks willincrease overtime
P ot and disclosurestandards are evolving.
a financialimpact
S&P Global
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ESG in Credit Ratings: The How and the Why

ESGin credit
ratings

Disclosure,

S&P Global
Ratings

transparency,and ggm
research

— Company level —

Sector level

ESG principles in
credit ratings

Sector-specific
criteria

ESG paragraphs

ESGtagging

ESGreport cards

ESG materiality map

General, X-practice

Sector level

Detailed rationale

Disclosure on rating
actions

Sector-level commentary
based on rated universe

Sector-level research
beyond rated universe

Copyright © 2024 S&P Global - All rights reserved.
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ESG Criteria: Materiality Is Key

The materiality of ESG factors varies by sectorand region and may or may not be relevantin ourrating
analysis (See “ESG Principles In Credit Ratings” criteria published on Oct. 10, 2021).

- ESG factorsincorporatean entity's
impactfrom, and effectonthe
naturaland social environment and
the quality of its governance.

- Notall ESG factors materially
factors factors influencecreditworthiness.

- ESGcreditfactorsarethose ESG
factorsthatcan materiallyinfluence
the creditworthiness of a rated
entity/issue and for which we have
sufficientvisibilityand certainty to
Include in our rating analysis.

ESG ESG credit

ESG--Environmental, Social, and Governance. Source: S&P Global Ratings.
Copyright ©@ 20217 by Standard & Poor's Financial Services LLC. All rights reserved

S&P Global
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ESG Factors Are Incorporated Into Our Ratings Analysis

Financial Institutions Ratings Framework

Macro factors Fl-specific
factors
Business position
BICRA
Economic risk Capital and
SCOre earnings
sk . ¢
Lr'é%gestry e Risk position

(

Funding and

Brdiustments  iguidity

NEFI

anchor

Potential
CRA
adjustment

Extraordinary
external support§

Group support
Government/ Poteatial
adjustment 4
GRE supgport v Issuer Resolution
g covernment e credit counterparty
-support ratin rating*
ALAC support retated g .
factors \/ \/
Guarantee

unsecuraedg | :3[]”1[‘,

raliings

I Hybnd iesue

credit ratings

support l Senior I RCR

rabings

Note: lssue credit ratings on hybrids typically refarence the SACP whila issue rat NES an semor unsecurad instrumeants typically referance the ICR
unless they are guaranteed by a higher-rated entity or are RCR liabilities (see "Hybrid Capital Methodolegy And Assumptions.” putlished July 1, 2019
for more details on hybrids). *Subject to jurisdictional assessment and expected resolution strategy. §ln some cases, an Fl may also qualify for an
additional support adjustment. BICRA—Banking industry country risk assessment. NBFI—Nonbank financial institution. Fl--Financial institution.

CRA--Comparable ratings analysis. GRE--Government-related entity. ALAC--Additional loss-absorbing capacity,
Copyright @ 2021 by Standard & Poor’s Financial Services LLC. All rights reserved.

I Categoriesmost likely to include consideration of ESG credit factors.

S&P Global
Ratings
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Climate Risk Has Had A Limited Credit Impact On Banks — So Far

* We believe banks have generally a moderate direct exposure to climate transitionriskin
their lending and investment portfolios,thanks to their well diversified loan and
securities portfolio.

* Regulatorsare pushing banksto incorporate climaterisk in their strategyand risk
management.

« Some climate risks have a long-term horizon with uncertainties on how and when they
might materialize and the size of the impact.

« Some public policies not yet in place could impact bank creditworthiness.
* Acute physical risks are highly uncertain in terms of when and where they might occur.
 Disclosure on climate remains limited and difficult to compare.

* Impact of climate change to be uneven and largely depend on banks’ concentration to
specific sectorsand geographies.

* Overall, we expect environmentalfactors will become more material for banks over time.

S&P Global
Ratings
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ECB on Materiality
Assessments

Rocio Falcones

Regulatory & Reporting Product
Lead

S&P Global Sustainable1

Madrid, 29th May, 2024
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ECB on Materiality Assessments (1/2) Qs sustainablet

You have to know your risks to manage them— banks’ materiality assessments as a crucial precondition for managing
climate and environmental risks - By Frank Elderson, Member of the Executive Board of the ECB and Vice-Chair of the Supervisory Board of the ECB

» Background:90% of banks’practices were only partially or not at allin line with the European Central Bank’s (ECB) supervisory
expectations.In 2022 we conducted a thematic review on climate-related and environmental (C&E) risks and a climate stress test,
which again confirmed that banks considered themselves to be materially exposed to C&E risks.

» Materiality assessments as a precondition for sound risk management:
» Attheend of 2023 around 90% of the banks under our supervision considered C&E risks to be material.
» A materiality assessmentisnotjusta“nicetohave” — knowingyourrisksisa preconditionfor beingable to address them.
» Mostbanks have now drawn up materiality assessments that are in line with our supervisory expectations.

» Good practices:

» Overall,we see that banks’ materiality assessments are becoming more robust. Most banks now submit a meaningful overview
of material C&E risk exposures for each risk category and across different time horizons to theirmanagementbodies, enabling
them to take informed decisions on follow-up actions.

» However,thereare materials gapsyet,such as:
» banks'materiality assessmentsthat do not consider all relevant risk categories (that focus only on transition risks);

» banksadopting anetapproachasopposed toagrossapproachintheriskidentification (which undermines banks’ability
to measure actualimpact and articulate commensurate risk mitigation);

» banksusing solely backward-looking historical data (which willinevitably lead to an underestimation of risks);and
» banks limiting to climate change without considering broader nature-related risks.

Source: ECB You have to know your risks to manage them — banks’ materiality assessmentsas a crucial precondition formanaging climate and environmental risks (europa.eu) May 2024

S&P Global Copyright © 2024 S&P Global - All rights reserved. 19
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ECB on Materiality Assessments (2/2) & sustainable

You have to know your risks to manage them — banks’ materiality assessments as a crucial precondition for managing
climate and environmental risks - By Frank Elderson, Member of the Executive Board of the ECB and Vice-Chair of the Supervisory Board of the ECB

» The path ahead:

» Bythe end of thisyear(2024),we expect all banks under our supervisionto be fully aligned with
all our supervisory expectations on the sound management of C&E risks.And for this,the
materiality assessment is just the first step.

» To help banksadvancetheir C&E risk managementwe (ECB) have published the good practices
we observed in both the climate stress test and the thematic review (), and we intend to update
the reports goingforward.

» Wewillclosely monitor banks’ progress towards meeting the supervisory deadlines.And, if
necessary,as we did with the firstinterimdeadline,we willuse allthe measuresin our toolkit to
ensure the sound management of C&E risks. These include imposing periodic penalty payments
but also setting Pillar 2 capital requirements as part of the annual Supervisory Review and
Evaluation Process if necessary to cover not properly managed risks.

May 2024

D cjjnnte_s_tLess_tesLand the Ih_emaIIC_LQALLQML

S&P Global
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EBA Guidelines on the management of ESG risks Qg sustainablet

» Objective:the European Banking Authority (EBA) guidelines set requirements for the internal processes and ESG risks
management arrangements that institutions should have in place.

» Maintopics:

1. Institutions should ensure thatthey are able toproperly identify and measure ESG risks through sound data processes and
acombination of methodologies (incl.exposure-based, portfolio-based and scenario-based ones).

2. Institutions should integrate ESG risks in theirregular risk management framework, including credit, market, operational,
reputational, liquidity, business model,and concentrationrisks. Institutions should have arobust and sound approach to
managing and mitigating ESG risks over the short,medium and long term,includingatime horizon of at least 10 years, and
should apply a range of risk management tools. Institutions should embed ESG risks in their regular processes (risk
appetite, internal controls and ICAAP).Besides, institutions should monitor ESG risks through effective internal reporting
frameworks and a range of backward and forward-looking ESG risks metrics and indicators.

3. Institutions should assess and embed forward looking ESG risks considerations in theirstrategies, policies andrisk
management processes through transition planning considering short-,medium- and long-termtime horizons.

» Nextsteps:
« Consultation period endedin April 2024. The EBA is consulting draft guidelines for following months.

- Guidelineswillbe finalized by end-2024. Application date TBD (depending on CRD6 application date).

Source: EBA Draft Guidelines on the management of ESG risks. January 2024

S&P Global Copyright © 2024 S&P Global - All rights reserved. 22
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ECB Cllmate & Natu re 2024 & 2025 Agenda Qg Sustainable1

ECB’s Roadmap — Continue & Expand

. H1-20% H2-2024 | H1-2025 | H2-205

Macroeconomic & financial stability Incorporate green transition policiesinto conjuncturalanalysis and macroeconomic models
analysis . . .

y Further develop risk monitoring and the macroprudential policy framework, and continuework on sustainable finance
Stress testing and scenarios Contribute tothefit-for-b5stress test

Chairthe workstream of the Network for Greening the Financial System on Scenario Designand Analysis, leading the
development of short-term scenariosand the provision of regular updates and improvements of long-term scenarios

Monetary policy strategy & Implement climate-related pool limits inthe collateral
implementation framework assumingall technical conditions arein place

Introduce climate-related disclosure requirementsinthe collateral framework from 2026

Consider climate change inthe preparation of monetary policydecisions

Banking supervision Assess and follow up on Banks’alignment with ECB

Continue & supervisory expectations

Expand Perform various supervisory actions on climate and environmental aspects including preparatory work on transition planning
Climate-related data Regularly expandand release updates of climate change-related indicators

Acquireand provide climate-related data and integrate climate data pointsintothe ECB’s own data collections
Payments, banknotes and market Considerenvironmental aspectsinthe preparatory phase of the designofadigital euro
infrastructure
! uctu Considertherelevance of environmental risksinthe oversight of financialmarket infrastructures

Eco-design of the next euro banknote seriesand of banknotes with 100% organic cotton by 2027

Environmental performance of the Implement the Environmental Management Program for Publish andimplement the Environmental Management
ECB’s own operations and portfolios 2022-2024 to continuouslyimprove the ECB’s environmental Programme for 2025-2027 to continuouslyimprove the ECB's
performance environmental performance

Continuetogreen the ECB’s non-monetary policy portfolios and disclose progress

Source: ECB https://www.ecb.europa.eu/ecb/climate/our-climate-and-nature-plan/htmlindex.en.html

S&P Global Copyright © 2024 S&P Global - All rights reserved. 24



ECB Climate & Nature 2024 & 2025 Agenda

ECB’s Roadmap — Initiative & Explore

@ Sustainable

Navigating the transitiontoagreen
economy

Initiate &

Explore
Addressingtheincreasing physical .

impact of climate change

Advancingworkon nature-related risk =

Analyze the effects of transition funding and risks on the monetary policy transmission mechanism

Explore, withinour mandate, thecase for further climate change considerations in monetary policy instrumentsand
portfolios

Assess green investment needsand its funding
Analyze the structuralconsequences stemmingfrom the transition

Advance the macroeconomic modelling framework with afocus on climate aspects

Take further steps tointegrate climate change impacts into climate scenarios and the analytical framework used for
macroeconomicprojections

Explore the impact of climate adaptation, including the insurance protection gap
Improve the availability of datato support physicalriskanalysis

Furtherexplorethe economic and financial implications of biodiversity loss and the degradation of nature

Source: ECB https://www.ecb.europa.eu/ecb/climate/our-climate-and-nature-plan/html/index.en.html

S&P Global
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Measuring Climate Impacts - Challenges in Spain

1. Dataavailabilityand quality: Lacking granular, localized climate data for Spain.
2.AssetVulnerability: Connecting physical risksto potential impact.
3.Modellingcomplexity:Integrating physical risk models with existing risk frameworks.

4. RegulatoryLandscape:Stayingcompliantand adaptingto new requirements.

5. Stakeholder Communication: Communicatingfindings of assessmentstointernal stakeholders.

28
S&P Global Copyright © 2024 S&P Global - All rights reserved.




The Five Layers of Climate Physical Risk Analytics

il e . . .
(5 1.Climate DataProjections
~+l&7 To provide robust scientific grounding

©)  2.VulnerabilityModels

NS
£ To empower geo-specific analysis

JJEE 3.Asset-leveldata

To support decisions at all levels

£ 4.Ownership mapping

Voo To produce meaningful insight

E 5. Metrics

To facilitate action at scale

Source: S&P Global. Data as of March 2024.
S&P Global

9, 3388

Service territories

7248
888808

Transmission Lines
Banks

:E_l 38842
[ B Gas Facilities Iﬂ" 67555 Power

4?3 Plants
é Gas Pipeline

B B 233975

HH Property

% 39616
&\ Metals & Mining

Industry and Asset data contributes to 91% of
current real asset coverage

Copyright © 2024 S&P Global - All rights reserved.

29



Climate physicalrisk solutions

Reporting,SaaS,and data solutions to cover multiple asset classes

(1) Physical Risk for
Real Assets

The S&P Global Climanomics platform
helps customers to continually analyse
climate risks to real assets in their
portfolios, operations, and supply chains.
Useful for SMEs, Residential/Commercial
property and Infrastructure. Requires user
input on locations and will produce
financial impact metrics.

0

o

g 6

3 a
)

i ) s d Ottaws, v
3.4% X

For illustrative purposes only. Source: S&P Global.

S&P Global

(2) Physical Risk for
Listed Companies

Data solution that quantifies climate
physicalrisk exposure for930thousand
companies based on 6.5 million+
underlying asset locations. This solution
leverages S&P proprietary data and
analyticsto producefinancialimpact
metrics and risk exposure scores.

'\ 7 -

Xpressfeed™

=,

S&PGlobal
Marketplace

Workbench

Qg Sustainable1

(3) Physical Risk for
Sovereigns

Data solution that quantifies country
levelclimate physicalrisk exposure for
170 countries.The Sovereign dataset
providesarange of metricsincluding %
GDP at risk, % GDP exposed to different
hazards, hazard exposures scores as
wellas population exposedto each
hazard.

Scenarios — IPCC SSP/RCP

S oo

High (SSP5-8.5)
47 il Moderate-High (SSP3-7.0)

Moderate (SSP2-4.5)

Low (SSP1-2.8)
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Physical Risk Hazards in Spain

Wildfire Fluvial Flood

Wildfire | 2020 | High Fluvial Flood | 2020 | High

0.040

~—0.030

+0.020

0.010

0.00

Source: S&P Global. Data as of May 2024.

S&P Global
Market Intelligence
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Most at Risk Industries in Spain

GICS Sector Physical Risk (2050) Perils Impacting Sector

Trading Companies & Distributors 13.10% Water Stress
Indep.Power Producers & Energy Traders 9.71% Water Stress
Electric Utilities 9.41% Water Stress
Gas Utilities 9.04% Water Stress
Multi-Utilities 7.62% Extreme Heat
Renewable Electricity 7.03% Extreme Heat

Integrated Oil & Gas 4.80% Water Stress & Extreme Heat

Paper Products 4.49% Water Stress & Extreme Heat
Food Distributors 4.21% Extreme Heat
Steel 3.74% Extreme Heat

Source: S&P Global. Data as of March 2023.

S&P Global
Market Intelligence Copyright © 2024 S&P Global - Al rights reserved.




A Large Electric Utility Company’s Asset Exposure

Physical Risks

* Pluvial Flooding 0.0%
"™ Temperature Extremes  0.9%
q Coastal Flooding 0.0%
' Drought 1.6 %
Wildfire 0.0%
Tropical Cyclone 0.0%
Water Stress 7.5%
P

Fluvial Flooding 0.0%

Modeled Average Annual Loss @ gver 2050-2059

10.2%
r12.646%
F9.145%
- o 40D ® " ’ % of Asset Value +7.145%
P 10%
11-15% 5145%
.16—100% 020 2030 2040 2050 2060 2070 2080 2090

- Risk

Source: S&P Global. Data as of March 2023.

S&P Global
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Utility Company’s Hydroelectric Plant

S&P Global S&P Global Climanomics

All Portfolios Deme - Spain / Iberdrola / Proyecto Hidroelectrico La Milagrosa

Modeled Average Annual Loss @ over 2050-2059

43.7%

$87.4m
$94.3m4 r47.165%
$64.3m F32.164%
$44.3m F22.164%
$24.3m r12.164%
$4.3m+ F2.164%
2020 2030 2040 2050 2060 2070 2080 2090

- Risk

Physical Risks I IEZTH

Pluvial Flooding 0.0%

Pluvial Fleoding Frequency- Hydropower Plant-Owner/Operator $0.0m
Temperature Extremes 0.9% o)
Avg Daily Max Temp Chg-Hydrepower Plant-Owner/Operator S1.8m -
Coastal Flooding 0.0% @
Coastal Flooding Frequency-Hydropower Plant-Owner/Operator $0.0m -
Drought 31%
Drought Conditions-Hydropower Plant-Owner/Operator $6.3m
Wildfire 0.1%
Wildfire Conditions-Hydropower Plant-Owner/Operator $0.4m
Tropical Cyclone 0.0% ®
Trop Cyclone Frequency-Hydropower Plant-Owner/Operator $0.0m -
Water Stress 39.4%
Water Stress Level-Hydropower Plant-Ownar/Operator $78.8m
Fluvial Flooding 0.0%

£0.0m

Fluvial Flooding Frequency-Hydropower Plant-Owner/Operator

Source: S&P Global. Data as of May 2024.

S&P Global
Market Intelligence

in Toledo

Analysis Decade
Pluvial Flooding, Wildfire, Temperature Extremes, Wate... v 2050
TR e=vareres
&S
Map Satellite &%
o8 ®
- <&
o i
e Ra N
o ot ¥ 3
Ci ’
o & O £
5 © 3@
b & o & La Isla Grande
%, O &
% <&
% C Central Hidroel 'J%
de Talavera
% &
g 3
&
I
=
=]
Google =
Asset Value $200.00m
Asset Emissions 0.000100 million tons CO:--egquivalent
Asset Tags no tags present
Asset Reference ID AR_ID_001_0037
Location 1 Detail
Latitude 39.94726
Longitude -4.84599
Elevation elevation not present
Street Address street_address not present
State/Province state_province not prasent
City/Town city not present
Postal Code postal_code not present
Country COUNLTY ROt present

Location Reference ID

aaBb0ale-5B879-405a-9253-8f36a0b3 7abb

Water Stress Level-Hydropower Plant-Owner/Operator Details

Hazard
This hazard measures the level of water stress in a given location, based on basin-level water stress data
(1950-2010).

0.54
o T T T T T 1
2020 2030 2040 2050 2060 2070 2080 2080
Decada
[ Projected Value [ ]
[F] Historical Baseling (1950-2010) [ ]

Vulnerability (Impact Function)

100-¢

[ Impact ®
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Physical Risk Hazards in Spain

Water Stress

Water Stress | 2020 | High

1.00

0.80

0.20

Source: S&P Global. Data as of May 2024.

S&P Global
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Extreme Heat

Extreme Heat | 2020 | High
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Climate & Physical Risk Financial Impact

1.Intro & Discussion:ESG risksin practice
2.ModellingConsiderations: Adaptingexistingrisk models

3. Portfolio Scenario:Impactona portfolio level

4.Exposure level:Considering sector level specificity

S&P Global
Market Intelligence
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In Practice: Monitoring & Modelling ESG risks

Leading factors cited in ESG-related rating actions
Year-to-date 2024

m_— e Rated CSn

Ratings’ Rese < aré Fir"ancial B Envirccnmental
:{.‘ data W social
¢ ~Thousands B Governance

Governance
structure

Public Compani
Financial

Risk management, culture, and oversight Transparency and reporting

For lllustrative Purposes Only.

Data as of March 21, 2024. ESG tagged factors as a proportion of total tagged facters. Bubble size is detarminad by the

[ ] For rated eXpOSu reS baC kWa rd & fo rWa rd looki n g occurrance of factors between January and March 2024 Ininstances where multiple ESG factors were racorded as the

main drivers of the credit rating action, each is counted for the purposes of this infographic. ESG—~Environmental, social,
and governance. Source: S&P Global Ratings.

— ESG Factors Drove 13% Of Corporate And Infrastructure Source: RatingsDirect ESG In Credit Ratings April 2024

Rating Actions Since 2020. (Source:RatingsDirect ESG In Credit Ratings
Deep Dive)

* Diverse portfolios with a mix of available data more challenging

1. S&P Global Ratings does not contribute to or participate in the creation of credit scores generated by S&P Global Market Intelligence. Lowercase nomenclature is used to differentiate S&P Global Market Intelligence credit model scores from the credit ratings issued by S&P Global Ratings.

S&P Global
Market Intelllgence Copyright © 2024 S&P Global - All rights reserved.
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Innovations in integrating physical & climate transition financial

impacts

Physical Asset
Risk

Current Carbon

Tax

+Scope 1,2,3:direct and indirect emissions
+» Disclosure and data, Supply chain linkages

« Multiple physical risks may affect the same location, to a differing extent
« Rare and extreme events
« Company-level fixed assets’ precise geo-location and emissions

« Depends on targeted temperature increase and government action

«» Wide range, by country: e.g., Poland (0.1 $/tCO,) versus Sweden (120 $/tCO,)
» Within same country, carbon tax depends on industry sector

» Looking beyond conventional banks’ stress testing exercises

+ Adaptation, business as usual, net zero targets

» The effect of technological breakthroughs — blue/green hydrogen
* Increased competitiveness
» Accounting standards

Extended time horizons beyond whatis available for back testing default and transitions
Factoring changing business models & adaptations

Combining new datasets with limited coverage (allowing for SME coverage)

Model risk — different approaches may yield different results for a given scenario

For lllustrative Purposes Only.

S&P Global

Market Intelligence

Copyright © 2024 S&P Global - All rights reserved.
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Portfolio Scenario: Impact on a portfolio level

Climate Risk Gauge considers multiple company responses and captures both transition risks and opportunities at an individual company level.
Additionally, the macro-economic impact of physical risk and its related downstream effect on individual companies is factored in.

Financial impact

CLIMATE-LINKED Additional
SCENARIO Carbon Tax!

Reduced CO2
emissions? Costs
RCAEIES

Future
Creditworthiness

Market

ABATEMENT _

_-p| Adaptation - Earnings Capitalization &
2 5 e .
costs Liabilities* ChangeS Credit Score
Change
TRANSITION ) Market Share
OPPORTUNITY Change?

——) Company level

PHYSICAL RISK a
Impact

*Increase can be switched on/off
1 Applied to Scope 1 and 2 emissions. Includes forecasted CO2 reduction.
2 Depends on oil price and long term interest rate
3 Based on proxies for company investments and “fire-power” and “consumer awareness”
4 Financial impact function
5 Assuming “Valuation multiple” remains constant.

Source: S&P Global Market Intelligence, as of November 1¢,2021. Charts and graphs are for illustrative purposes only

S&P Global

Market Intelligence Copyright © 2024 S&P Global - Al rights reserved.
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Use case Parameters

Scoring Model: RiskGauge PD

World view: Regional / Sector View:- Aggregation of emissions and carbon taxes for a specific industry at a specific region (that is
the NGFS Region which can also be country-level).
Baseline financials: 2022 e S les Total Projected  Physical Risk Future Total Future Market Adjusted Credit

. . . . Emissions Costs ($m) revenue Cap score - 2050
53 Non financial Corporate constituents of S&P Spain BMI
Minimum -5,5682,231 0 10 -3,091 a
Lower Quartile -34,531 6 493 184 bb+
Model Inputs .
Median -2,772 20 1,220 946 bb
Current Date 26/05/2024
Baseline Scenario Current Policies Upper Quartile 26,437 75 4,127 4,034 b-
Model GCAM v.4
Scenario Net Zero 2050 Maximum 1,466,997 1,551 51,430 148,851 [
World View? Regional/Sector View YeS
Average -114,100 132 4,698 6,473 b-
Year 2050 Climate Risk Gauge Portfolio level results with Physical Risk Impact
Total Liabilities Increasing
. Total Projected Physical Risk Future Total Future Market Adjusted Credit
Group Statistics .
Abatement Costs Emissions Costs ($m) revenue Cap score - 2050
Minimum -5,582,231 0 11 45 a
Lower Quartile -34,531 0 540 716 bbb-
Physical Risk Impact Median 2,772 0 1,599 1,844 bb
Upper Quartile 26,437 0 4,399 5,334 b+
Maximum 1,466,997 0 56,656 162,871 c
Average -114,100 0 5,145 8,703 b

Climate Risk Gauge Portfolio level results with out Physical Risk Impact

S&P Global
Market Intelligence Copyright © 2024 S&P Global - All rights reserved. 41



Credit Risk impact: overall impact
With no Physical RiskImpact »

25

Count of Companies

(4]

N S B RN A BN B U I AR T R

Improvement

With Physical Risk 1

Count of Companies
3

B~

AN SIS G\ S G RN I A R

Improvement

S&P Global
Market Intelligence

Source: Climate RiskGauge. As of: May 2024

Credit Score Change Between 2030 & 2045 over GCAM v.4 Scenario Net Zero 2050

II- |
O N D

Credit Score Change Between 2030 & 2045 over GCAM v.4 Scenario Net Zero 2050

LI %Qr@\\@@\“'@r@r@\%@r&rﬁ@é
Credit Score Change (Notches) Qé‘
= |IIII I
I I T A I IS
o
Credit Score Change (Notches) Qé

42
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Data provided by S&P Global

Exposure Level: Considering sector level specificity

Inputdata

Climate scenarios
* NGFS, regulatory, and custom climate scenario

variables (e.g., ECB, FRB, MAS) with flexibility
available for prop input

Company financials

* Financialsandindustry segment-specificdata
from S&P Global Market Intelligence with
flexibility available for prop input

Emissions

* Scopel,2,and 3 emissions data for over 20,000
public companies, sourced from S&P Global
TruCost with flexibilityavailable for propinput

Physical financial impact

* Estimated financialimpact % based on ~3.1M
assetlocations linked to ¢.150,000 corporate
entities, sourced from S&P Global Sustainablel
with flexibility available for propinput

Transition plans

¢ ~1,000 companyemission transition plans, pre-
loaded from third-party sources with flexibility
available for proprietary userinputs

Industry-specificities
* Industry datafrom S&P Gl obal (e.g., OEM industry
forecasts and R&D from S&P Mobility, oil & gas

Climate creditanalytics methodology

Key outputs

reserves from S&P Commodity I nsights)

Bottom-up module

Financial statements
(scenario-adjusted)

Key drivers

Income Statement
Volume Cash Flow Statement

Unit Cost Balance Sheet

Capital
Expenditure

Transition Risk
Physical Risk

Asset Value

@ OliverWyman

Financial metrics

(scenario-adjusted)
Credit Scores?
Bond Valuation

Equity Valuation

Link scenariovariables to
drivers of performance
based each company’s

characteristics

Produceannual financial
statements for each
company up to 2050

Assess company’s
scenario-adjusted credit
scores or valuation

A

For each company covered (i.e., 2.2M companies)

v

Driver drill downs

Financial metrics (e.g., credit
score)

Top-down module

* Privileged user data supplements S&P sources
(e.g., Identifier, PD, EAD, industryinformation)

Extrapolation

based on company characteristics and bottom-up population (for companies where datais not
sufficientto run bottom-up andin order to ensure comprehensive coverage of portfolios)

S&P Global
Market Intelligence

Copyright © 2024 S&P Global - All rights reggrved.
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Exposure level: Considering sector level specificity

Power Generation

NGFS (Phase 3) Scenarios
NetZero 2050

Limits globalwarmingto 1.5 °C through

stringentclimate policiesand
Innovation,reachingglobal net zero CO2
emissionsaround 2050.

Model parameters

AN )

For lllustrative Purposes Only.

S&P Global
Market Intelligence

Choose additional Inputs Optional
Financial Statement Forecast Parameters Model Inputs
Dividends Scale total payout with net income
Max. dividend payout ratio (integrated scenario only, if "hold 100%
Mirr. dividend payout if 0% in baseline (integrated scenario o 60%
Paositive cash flow Reduce debt to target debt/equity. then repurchase shares
Target Debt-to-Equity ratio 1.34
Maximum Debt-to-Equity ratio 3.02
Modify Production Growth Based on Debt to Equity Check? Yes
SG&A Growth Scale with volume
Electricity-Specific Value
Regulated segment: percent of costs passed on to customer 100%
Maximum capacity factor for fossil generation 90%
Allow coal to bounce back? (fall initially and then rise) Mo
Nuclear generation/capacity (long-term scenarios only) lUse world variables
Potential Default Flag Model Inputs
Met Debt to EBITDA Ratio exceeds limit Yes
et Debt to EBITDA Ratio limit 10
NiGEM Scenario Variable Parameters Model Inputs
Use NiGEM variables? Mo
Interest rate Use company histerical average
Physical Risk Parameters Model Inputs
Include Physical Risk? Yes
Physical Risk multiplier 2.00
Use Revenue by Geography for Physical Risk Yes
Early Reporting Flag Model Inputs
Apply early reporting flag Mo

Copyright © 2024 S&P Global - All rights reserved.
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Power Generation Example

Climate scenarios are expected to impact all drivers of performance for power generation companies

Company-specific
* Company financials
* Fuel mix
* Emissions profile

* Volume of production and
cost profile

* Transition plans
* Capital expenditure
* (Un)regulated capacity

* Asset exposure to physical
risk (damage, downtime)

S&P Global
Market Intelligence

Current fuel mix (illustrative)
‘ I coal
B [ Natural Gas
I Nuclear
| Hydro
Scenario data
* NGFS ’NFS

* Regulatoryscenarios

* Customized scenarios

S&P Global
Market Intelligence

Price

Volume

Unit Cost

Capital
Expenditure

Asset Value

Higher price due to increased demand, costs, and

investment in scenarios
Depends on (un)regulated capacity for a given
company

Volume evolves following the company’s
transition plans, capex spend, and scenario
demand for a given fuel in a given geography

Physical risk createsadditional downtime?

Cost of production depends on the company’s
energy mix and the carbon price from the
scenario

Heightened physical risk leads to increased
insurance costs

Investments driven by company transition plan,

scenario demand, resilience spendings, and
ability to invest (through debt or cash)

Impairments booked when assets are retired
before the end of their useful life (“stranded
assets”)

Damage toassets from physical risk effects?

Financial Statements

mx;_
[E oo B R

Financial metrics
(e.g., change in credit score)

For lllustrative Purposes Only.
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Energy Mix & Physical Risk Scenarios Impact
Iberdrola

NetZero 2050

Currentpolicies

400000 -

— 350000 -

wh

€ 300000

n

£ 250000
200000 -
150000 -

100000

Company Genera

50000 H

0

Company Revenue Breakdown

2022

2025

mCoal =Oil

800.00%
& 700.00%
2 600.00%
@ 500.00%
© 400.00%
300.00%
200.00%
100.00%

0.00%

% Change from

2022

S&P Global

2030 2035 2040

Natural Gas ®Nuclear ®=Hydro ®=Biomass = Wind

Company Physical Risk Change

2045

Solar ®mGeothermal

2050

2025 2030 2035 2040

Market Intelligence

2045

2050

—_
=

Gwl

—

Company Generation

% Change from Baseline

Company Revenue Breakdown
350000 -

300000 A
250000
200000 -
150000
100000

50000 -

0 . . . . . . |
2022 2025 2030 2035 2040 2045 2050

Solar = Geothermal

mCoal =0Qil Natural Gas ®Nuclear =Hydro ®=Biomass =Wind

Company Physical Risk Change

800.00% -
700.00% -
600.00% -
500.00% -
400.00% -
300.00% A
200.00% -

100.00% -

0.00% -
2022 2025 2030 2035 2040 2045 2050

Source: Climate Credit Analytics. As of: May 2024

Copyright © 2024 S&P Global - All rights reserved.
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Revenue & Profitability:Impact of the Production Forecast &
Physical Risk

140000

120000

100000

80000

60000

40000

20000

=]

2022

2025

Total Revenue

2030 2035 2040

B Net Zero W Current Policies

2045

2050

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

EBITDA Margin

2022 2025 2030 2035 2040 2045 2050

= Net Zero Physical Risk s Net Zero No Physical Risk

=== CUrrent Policies Physical Risk Current Policies No Physical Risk

Source: Climate Credit Analytics. As of: May 2024

>  Iberdrola benefits from strong renewable share (52%) in its production, which makes the company less sensitive to the transition, whatever the
scenario. Nevertheless, revenues in Net Zero 2050 are slightly higher due to higher volumes in that Scenario (stronger electrification of the economy)

»  EBITDA margin impacted largely due to physical risk from 2030.As a function of both scenario and production the impact is greatest in Net Zero 2050

S&P Global
Market Intelligence
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