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The global economic crisis that resulted as a consequence of the pandemic has
stressed the relevance of prioritising sustainability pillars within financial services.

In addition, it is becoming increasingly clear that such risks are being realised and can be measured, monitored,

and mitigated. This has driven the global regulatory community to seek ways in codifying ESG risks, especially
those that are climate change-related, into a single risk type.

Of course, risk is inversely linked to opportunity and the emergence of such additional risks presents potential
areas of growth and competitive advantage for banks in recognising such pathways more efficiently than their
competitors.

Grant Thornton’s ESG services are across three pillars, Strategy, Risk Management and Integration. This
document outlines our focus on the development of a climate change risk quantification, stress testing, and
portfolio management framework. This framework aims to identify and measure key vulnerabilities in a bank’s

portfolios given the negative effects of climate change, as well as to identify opportunities for growth in reference
to risk based pricing reflective of climate risks.



Our services

Grant Thornton provides a full suite of Environmental, Social
and Governance (ESG) advisory services for Financial Services
institutions across:

Understanding regulation

Data gathering

Incorporate into stress testing

Risk measurement

Integration with strategy

Grant Thornton’s dedicated financial services advisory teams across Consulting, Risk
and Advisory can deliver across each of these key areas. This document focuses on Risk
Management. Details of our Strategy and Integration services are also available.

ESG pillars
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Social: Governance:
+ climate change strategy;  diversity and equal opportunities; * business ethics;
*  biodiversity; * human rights; + compliance;
» resource depletion; + employee training/upskilling; * board independence,
« air and water pollution; « freedom of association; diversity and structure;
« Deforestation; * health and safety; + executive compensation;
+ water efficiency; * human rights; + shareholder democracy;
+ energy efficiency; + customer and products + bribery and corruption;
« carbon intensity; responsibility; + tax strategy;
e environmental; « child labour; + transparency;
* management system. + local and indigenous communities. + shareholder rights.
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Climate risk and regulations

Institutions are expected to:

+ include climate-related and environmental risks in all stages of
credit-granting process and credit processing (impact on PD);

+ adjustrisk classification procedures in order to identify and evaluate
climate-related and environmental risks (impact on PD);

« consider climate-related and environmental risks in collateral
valuations (impact on LGD);

» monitor and manage credit risks in their portfolios, through
sectoral/geographic/single-name concentration analysis, including
credit risk concentrations stemming from climate- related and
environmental risks [impoot on Economic Capital, RWA, and ECL
provisions);

+ reflect credit risk appetite and business strategy in their loan
pricing frameworks with regards to climate-related and
environmental risks (impact on ICAAP, ILAAP, SREP); and

+ reflect the different costs in their loan pricing driven by climate-
related and environmental risks (impact on RAROC).

Relevant policies include, but are not limited to:

Prudential Regulatory Authority (PRA)

The impact of climate change on the UK Insurance sector Report
September 2015

General Insurance Stress Test Guidelines and Instructions June 2019

Enhancing banks’ and insurers’ approaches to managing financial risks
from climate change Supervisory Statement SS3/19 April 2019

Dear CEO Letter July 2020

Financial Conduct Authority (FCA) & Bank of England (BoE)

Climate Change and Green Finance Discussion Paper DP 18/8
October 2018

Proposals to enhance climate related disclosures by listed issuers and
clarification of existing disclosure obligations Consultation Paper
CP20/3 March 2020

European Central Bank (ECB)

ECB report on institutions’ climate-related and environmental risk
disclosures Report November 2020

ECB economy-wide climate stress test Occasional Paper Series No 281
September 2021

UK government

Green Finance Strategy Policy Paper July 2019

The ten point plan for a green industrial revolution Policy Paper
November 2020

A roadmap towards mandatory climate related disclosures
Roadmap November 2020

Financial Reporting Council

Climate Thematic Review Report November 2020

Basel Committee on Banking Supervision

Principles for the effective management and supervision of climate related
financial risks Principles November 2021

The 2021 biennial exploratory scenario (BES) on the financial risks from
climate change Discussion Paper December 2019
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Climate risk stress test

ECB’s climate stress test methodology is indicative, with no
direct implications linked to the bank’s capital requirements.

The results of this stress test exercise will provide the regulator with insights into the bank’s
climate risk exposures, which might affect the Pillar 2 requirements via the Supervisory Review

and Evaluation Process (SREP) scores.

Module on?i
Questionnalre

78 questions in categories:
+ climate risk stress test

governance and risk
appetite;
integration of climate risk
stress test into institution’s
strategy;
stress test methodology and
scenarios;
data;
ICAAP;
future plans regarding
climate stress testing and
other priorities;

internal audit function;
assumptions for climate.

Source | Gather | Interpret

Modu|e twor
Benchmork'\ﬂg

Comparison of banks across
a common set of climate risk
metrics.

Measurement of the banks’
dependency income on
carbon-intensive industries.

Banks should split their
portfolio into 22 NACE /
SIC codes based industry
activities.

Identify | Define | Quantify
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Climate scenario design

Leveraging globally accepted solutions

Preliminary phase Parallel phase Integration phase

. SSP scenarios Combination scenarios

RCP scenarios . . . . N
. - Associated with emissions IPCC AR6 integrated combination
Time series of Greenhouse Gases . - . . .
. . . trajectories as represented by of socio-economic and climate
(GHGs) concentration trajectories. -
RCPs. scenarios.

Climate change
related scenarios

Met Not Met c
2 SSP5 SSP3
Mitigation chall High chall
Disorderly: Too little, too -y : Itlgct;tclfr)‘nnir‘:ctu«ﬂenges Re[ Iigor:qql i?s:s]lr
Sudde‘n-qnd late: Climc’lte g :.E Fossil-fueled gA e Y
unctntlmpgted goals. aren’t met, ] = development
» response is physical risks 3 - K Taking the highway
ﬁ disruptive but lead to disorderly =g 5 @
= sufficient. transition. _g g,
£ 5 S ssP2
.2 g T (Intermediate challenges)
= 8' 5 Middle of the road
)
5 o © £
S
= & 2 SSP1 SSP &4
< 8 (Low challenges) (Adaptation challenges
3 dominate)
° Taking the green road Inequality
o A road divided
)
Phgsicql risks 2000 2020 2040 2060 2080 Socioeconomic challenges for adaptation
Network for greening The Representative Shared Socioeconomic
the financial system Concentration Pathways (RCPs) Pathways (SSPs) framework
Provide framework for analysing climate RCPs are designed for modelling different The SSPs framework contains alternate
risks, identifying key transition and physical climate futures depending on GHG socioeconomic scenarios developed to aid
risks associated with climate change. emissions. These give estimates for emissions in assessing future risks due to the changing
. N f . . trajectory based on various assumptions socio-economic landscape. The scenarios
:’hgsu:ul risk: Impoqt rom :cncreosmg specific to each pathway. are:
requency and magnitude of natural - Sustainability;
hazards. Each RCP pathway defines a specific «  Middle of the road;
Transition risk: Financial loss from rc?dl:)otlwe forc.:mg ?%??’8 —rfgpgigémphes : Regionc}l rivalry;
the process of adjustments towards a globalwarming of &.5 ¥vm* by ’ : Ineqyahtg;
sustainable economy. + Fossil fueled development.

Framework allows examination of the
economic impact of policies implemented in

tati . : Scenario construction:
representative scenarios - namely: . e . . . .
RCP scenarios: Emission trajectories are used as inputs for climate models.

Orderly: Effective policies implemented SSP scenarios: Socio-economic narratives are translated into GHG

early. emission trajectories.

Disorderly: Policy implantation delayed NGFS scenarios: Identification of physical and transition risks under
before abrupt and costly action taken. different climate futures.

Hot house world: Little further action IPCC Assessment Report (AR6): A new ‘parallel’ process is established for
is taken. Limited transition risk but high the construction of integrated RCP-SSP combination scenarios.

physical risk.
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iIsk quantification

Adoption of borrower

B specific climate risk drivers Incorporation of ESG drivers Translation of climate risk Translation of macro-
Ottom-up qz ;r!t ofl rqd'nl v in loan pricing for individual driversinto a credit risk economic shocks into
apprOGCh o gpimpoctgbqs:adgon borrowers profile on a borrower level bank risk measures

geolocation and sector RAROCH e Scorecard Stress testing

Scorecards:

Borrower specific ESG risk drivers and metrics available by external agencies, borrower specific financial factors driven by
climate change risks.

Stress testing:
Climate model scenarios, socio-economic scenarios, emissions and radiative forcing scenarios

Limitations:
Data granularity not readily available, limited historical data availability, system set-up requirement for data collection.

Use of regression models

. . . T lati f cli isk .
Top-don to estimate the relationship . . r?ns aflon ore |m‘at? rs . Translation of macro-
; . Stress-testing on portfolio, drivers into a credit risk profile g o
between climate risk sub-portfolio, or sector level measuring the systematic economie shocks into
apprOGCh drivers, economic variables, P ’ 9 Y bank risk measures

and bank risk measures element of the risk

Data requirements:

Bank default rates and macro-economic variables, climate and physical drivers, transition and policy drivers, socio-economic
indicators, emission and radiative forcing indicators.

Limitations:
Impact of climate change and environmental risks not available on borrower level.

Heat map that identifies the potential impact of sustainability across the sectors, asset classes and lending activities'.

Renewable
Extractives resources & Resource
Consumer & minerul Food & Infrasctruc- alternative transforma-
beverage Healthcare ture energy tion Services
Social
capital
Human
capital

Business
model &
innovation
Leadership &
governance
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https://www.sasb.org/standards/materiality-map/

Methodology overview

Input: Data on portfolio, sub-portfolio or sector Output: Climate risk translation to pricing

Macro- Climat Socio- PD
feco.nomic + indilcoczo?’s + faco.nomic — LGD + RWA + RAROC
indicators indicators EAD
. L . Grant Thornton approach:
g_ + Operations in high Scoring process: RAROC based on Climate risk impact can be
- risk flood area Initial arade: 3 Grade 7 RWA: identified on a borrower
g . Ene'rgg intensive. . 9 . '. RAROC: 11% !evel, to be incorp’oroted
9 usiness producing # Climate risk impact: L q into the borrower§grode
"6 aluminium ) Price/interest rate: [s.corecord].The final grade
m components Final grade: 7 5% will be mapped used to

calculate RAROC.

. RAROC based on
+ Operationsin high Scoring process: Grade 3 RWA:
ESk floo.d elrte Initial grade: 3 RAROC: 16%
+ Energy intensive ) _ . .
business produsing .Cllmqte el Cll'mqte risk RWA add
aluminium impact: NA on: y
RAROC: 119
components Final grade: 3 OC: 1%

Price/interest rate: 5%

Seemingly Unrelated Regression (SUR) model

SUR models identify sector-specific dynamics, considering that climate risks have differing impacts across sectors and
geographic locations.

Inter-correlation (correlations between sectors) is factored-in via the correlation of residuals of sector-specific equations which
capture systematic risk driven by interdependencies of sectors

The SUR model structure is a follows:

n
Vei = Z BijXeij + &
j=1

Yti : Avector of computed bank risk measures e.g., defaults rates, for i individual sectors.
Xtij : A sector-specific explanatory variable j, appearing in the i*" sectoral equation.

Sij : Error term.
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Contact

Our team would be delighted to discuss your challenges and opportunities in any aspect of
climate risk. Our services are flexible and efficient, designed to facilitate and support your

business model. Contact us today to discuss.

Partner group

Sustainability model development group
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Amanda Ward

Partner,

Financial Services Advisory
T +353 (0)1433 2440

E amanda.ward@ie.gt.com

Brian O’Dwyer

Partner,

Financial Services Advisory
T +353(0)1433 2538

E brian.odwyer@ie.gt.com

Andreas Spyrides
Director, Quantitative Risk,
ESG Modelling

T +357 (0)2 260 0270

E andreas.spyrides@cy.gt.com

Catherine Duggan
Director,

Head of Sustainability
T +353(0)1433 2535

E catherine.duggan@ie.gt.com

Dwayne Price

Partner,

Financial Services Advisory
T +353 (0)1436 6494

E dwayne.price@ie.gt.com

Frankie Cronin

Partner,

Financial Services Advisory
T +353 (0)1 646 9044

E frankie.cronin@ie.gt.com

Lukas Majer Mark Perry

Director, Quantitative Risk, Director, Quantitative Risk,
ESG Modelling ESG Modelling

T +353 (0)1 646 9006 T +353 (0)1 408 6909

E lukas.majer@ie.gt.com

E mark.perry@ie.gt.com

Benjamin Marshall Patrick Tierney

Associate Director, Manager, Quantitative Risk,
Quantitative Risk ESG Modelling

T +353 (0)1680 5955 T +353 (0)1433 2540

E benjamin.marshall@ie.gt.com

Offices in Dublin, Belfast, Cork, Galway, Kildare,

O

E patrick.tierney@ie.gt.com

Limerick, Longford, Nicosia and Limassol.

grantthornton.ie @GrantThorntonlE Grant Thornton Ireland

o GrantThornton

grantthornton.ie

© 2022 Grant Thornton Ireland. All rights reserved. Authorised by Chartered Accountants Ireland (“CAI”) to carry on
investment business.

‘Grant Thornton’ refers to the brand under which the Grant Thornton member firms provide assurance, tax and
advisory services to their clients and/or refers to one or more member firms, as the context requires. Grant Thornton
International Ltd (GTIL) and the member firms are not a worldwide partnership. GTIL and each member firm is a
separate legal entity. Services are delivered by the member firms. GTIL does not provide services to clients. GTIL
and its member firms are not agents of, and do not obligate, one another and are not liable for one another’s acts
or omissions. This publication has been prepared only as a guide. No responsibility can be accepted by us for loss
occasioned to any person acting or refraining from acting as a result of any material in this publication.
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