° Grant Thornton

NGFS Series:

Climate Scenarios - A range
of plausible outcomes

Quantitative Risk



Introduction

Our team at Grant Thornton has been studying climate-
related matters, mainly concentrating on examining their
direct and indirect impacts on the processes and frameworks
of banks. This is the first part of the NGFS Series publications,
focusing on climate scenarios. In the following publications
we investigate ways for bridging climate-related data gaps
and present the analysis performed on the NGFS models’
results, extrapolation of macro-economic indicators, and
impact on default rates under different climate scenarios.

This report outlines the analysis done by the NGFS1in
partnership with an expert group of climate scientists and
economists to design a set of plausible scenarios (NGFS
Phase Il Climate Scenarios) reflecting a variation of climate
futures.

The scenarios provide a common reference point for
understanding how both climate change (physical risks) and
climate policy and technology trends (transition risks) could
evolve under different climate futures. Each scenario was
chosen to show a range of combinations of physical and
transition risk outcomes.

For the NGFS Phase Il models, an additional scenario variant
is produced which includes interaction between transition
and physical risks, so that the transition trajectory is
reflecting the social cost of carbon under each scenario.

It is noted that currently all NGFS scenarios are based on SSP
22 3 socio-economic assumptions whilst cumulative total
emissions of CO, differ across models, as scenarios were
harmonized to arrive at comparable warming levels which
depend on greenhouse gases emissions.
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Climate Scenario Analysis

Understanding the data and resources

Climate scenario analysis involves exploration of climate and
environmental related risks which enables central banks to
enhance strategic thinking, assisting them into identifying
metrics to be reported in climate-related financial disclosures
of their supervised entitiest b. Granular data is available for
all transition pathways, climate impacts, and macro-financial
indicators to support this analysis. Such analysis can be used
as a basis for developing standardised frameworks and
disclosures that can be reflected into banks processes e.g.,
ICAAP, Stress Testing frameworks, ECL, loan pricing, etc.

Climate scenarios were originally designed to advice on the
risks from climate change and identify possible solutions
under each pathway i.e., risk mitigation. They form a key part
of scientific assessments such as those conducted by the
Intergovernmental Panel on Climate Change (IPCC).

*Impact of energy system
and land-use under
different levels of climate
policy and technology
trends

Models (GCMs)

systems

Transition Pathways 4 \_ cyclones

« Source of data from General Circulation
+Impact assessment on natural and human

«|dentification of losses from floods and

The scenarios have been adapted by the NGFS to help
central banks and supervisors explore the possible impacts on
the economy and financial system. Where possible, several
outputs are provided for each one of the NGFS Climate
Scenarios based on a range (3) of integrated assessment
models (IAMs), which are established in academic research, in
order to support an assessment of uncertainty or level of
warming.

The NGFS Climate Scenarios combine a global harmonised
set of transition pathways, physical climate change impacts,
and macro-financial data. The three NGFS integrated
assessment models (IAMs) include macro-economic models
that quantify the potential impact from transition using data
based on carbon prices and energy use and chronic physical
risks.

Climate Impact Data

+ Transition risk impact

+ Granularity specification
can be geographic,
economic, and time-
horizon

N ntral banks an rvisor:

ide to climat nario analysis for
5The report’s focus is on assisting central banks, however the same are expected to be adopted by their regulated entities as well.
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Climate Scenario Impact

Navigating through the impact of climate scenarios

The NGFS Scenarios identify the impact of climate change (physical risks), and
climate policy and technology trends (transition risks) under different futures.

b

Transition Risks

v

Low
Physical Risks

Impact

Orderly

Climate policies are introduced early
and become gradually more stringent.

Net zero CO, emissions are achieved
before 2070, giving a 67% chance of
limiting global warming to below 2°C.

Physical and transition risks are
relatively low.

Disorderly
Too little, too little Climate policies not introduced until

Possibility that a late transition would 08T
fail to contain physical risks. Carbon emission reductions need to
be sharper than in the Orderly
scenario in order to limit warming to

the same target. Higher transition
Requirement of specific assumptions risks.

which are not yet extensively covered
by academic literature.

Higher physical risk outcomes for the
disorderly scenarios.

Hot House World Economic costs for mitigation will be,
Only currently implemented policies are gl
preserved.

Emissions grow until 2080 leading to
3°C+ of warming.

Critical temperature thresholds are
exceeded leading to severe physical
isks and irreversible acute impacts
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The NGFS Climate Scenarios

In order to cover a broad range of
physical and transition risks, the NGFS
has designed 6 scenarios sharing similar
socio-economic assumptions. The NGFS
currently focuses on scenarios that are
more relevant to central banks and
supervisory bodies.

To account for uncertainty and provide more robust insights
across the models, the 6 NGFS scenarios have been
generated by 3 different integrated assessment models
namely, GCAM (provides highest regional and sector
granularity), MESSAGEix-GLOBIOM (provides optimal

benchmark scenarios), and REMIND-MAgPIE (provides optimal

benchmark scenarios and higher detail of industry sector
granularity).

The different scenarios can be used to assess the impacts on
business models, financial risks, and any other climate-
impacted activities completed by the banks. Incorporation of
such scenarios can be applied to either short- or longer-term
horizons.

Different scenarios illustrate different impacts. For example,
the Current Policies scenario is best suited to assessing
physical risks. The Delayed Transition scenario is best suited
to assessing more sudden shifts in policy and technology. The
Net Zero 2050 scenario highlights the most cost-effective
pathway to reach net zero CO, emissions by the middle of
the century. Differences in scenarios include policy strength
and timing, temperature outcomes, regional coordination,
and technology trends.

The NGFS Phase I
Climate Scenarios

ORDERLY
NET ZERO
2050

ORDERLY
BELOW?2°C
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The NGFS Climate Scenarios

Overview and definition of NGFS Scenarios

Net Zero 2050 Below 2°C

Divergent Net Zero

Gradual increase of climate
policies

67 % chance to limit global
warming below 2 °C, with net zero
emissions after 2070

Climate policies are immediately

Ambitious scenario aiming to limit
global warming to 1.6 °C through
stringent climate policies,
innovation, and fast technological
change

Net zero CO, emissions around
2050

Immediate climate policies resulting
relatively low physical risks and high
transition risks

introduced gradually becoming
more stringent

Both physical and transitional
risks are relatively low

Delayed Transition NDCs ) Cu

Net-zero emissions by 2050
Higher costs due to differing policies
across sectors and a more abrupt
elimination of fossil fuels
Availability of Carbon Dioxide
Removal (CDR] technologies is
assumed to be lower than the Net
Zero 2050 scenario

Higher expected transitional risks
compared to the Net Zero 2050
scenario, but with lower physical
risks across all available climate
scenarios

rrent Policies

Global annual emissions do not
decrease until 2030.

Robust policies, which will differ
across countries and sectors based
on the current applicable
implemented policies, will be needed
to limit warming to below 2°C

The availability of CDR technologies
is very limited with subsequent
effects on the carbon prices

Higher physical and transition risks
compared to both Orderly

Inclusion of all pledged policies
even if those not yet implemented.
Emissions decline but exceed the
preferred temperature limits,
resulting about 2.6 °C of warming
Scenario associated with moderate
to severe physical risks and low
transition risks

Only currently implemented
policies are retained, leading to
high physical risks

No impact of transition risks due to
no implementation of new policies
Emissions gradually grow until
2080 leading to warming
exceeding 3 °C.

Key scenario to identify long-term
physical risks to the economy and
the financial system based on the
current path leading to a “hot

scenarios. house world”
Physical Risk Transition Risk
\ \
{ I Carbon Dioxide \
c . Global Policy Technlogical Regional
ategory Scenario . . Removal . s
Warming Level Reaction Change . Policy Variation
Technologies High*
ORDERLY Net Zero 2050 1.56°C Immediate Medium use Medium A
and smooth variation
Below 2 1.7°C Immediate Moderate Medium use  Low variation
and smooth change
DISORDERLY Divergent Net Zero 15°C Low use Medium
variation
Delayed Transition 1.8°C
HOT HOUSE NDCs Slow change Low use Low variation v
WORLD Current Policies None - current Slow change Low use Low variation Low

policies
Source: NGFS

* Colour codes indicate scenario severity in terms of a macro-financial perspective

© 2022 Grant Thornton Quantitative Risk (Cyprus) Ltd. Al rights reserved.



Climate Scenario Design
Leveraging Globally Accepted Solutions

Currently all NGFS scenarios are based on SSP 2 socio-economic assumptions whilst
cumulative total emissions of CO, differ across models, as scenarios are harmonized
to arrive at comparable warming levels which depend on GHGs emissions. Under the
RCPs?, different levels of global warming are estimated based on GHGs emissions
trajectories until the end of the century. These temperature projections are broadly
similar, though not identical, to the NGFS transition pathways. These can be mapped
to the NGFS climate scenarios where the orderly and disorderly 1.5°C and 2°C
scenarios are in the range of the low temperature scenario (RCP2.6], whereas the
Current Policies scenario is close to the high temperature scenario (RCP 6.0).7

Scenario Construction

RCP Scenarios: emission trajectories
Preliminary Phase Parallel Phase - are used as inputs for climate models.
SSP Scenarios: socio-economic

Integration Phase
S N\ narratives are translated into GHG

SSP Scenarios

RCP Scenarios Associated with Combination emission trojetftorles. -

Time series of emissions Scenarios NGFS Scenarios: |dentification of

Greenhouse trajectories as IPCC ARG integrated physical and transition risks under

gases (GHGs) represented by combination of diff i f

concentration RCPs socio-economic and ifferent climate futures.

trajectories . GHGs emission IPCC Assessment Report (AR6): a new
NGFS Climate scenarios “parallel” process is established for the

Scenarios construction of integrated RCP-SSP
;/ J k / g

combination scenarios.

Shared Socioeconomic Pathways Framework
The SSPs Framework contains alternate
socioeconomic scenarios developed to aid in
assessing future risks due to the changing socio-
economic landscape. The scenarios are:

SSP 1- Sustainability

SSP 2 - Middle of the Road,

SSP 3 - Regional rivalry

SSP 4 - Inequality

SSP b - Fossil-Fueled Development

The Representative Concentration Pathways
RCPs are designed for modelling different
climate futures depending on GHG emissions.
These give estimates for emissions trajectory
based on various assumptions specific to each
pathway.

Each RCP pathway defines a specific radiative
forcing by 2100.

High

Network for Greening the Financial System Met Not Met
Provides a framework for analyzing climate risks, Disorderly: Sudden Too little, too late: o
identifying key transition and physical risks and unanticipated Climate goals z
iated with cli te ch ,,, response is aren’t met, physical 3
associated with climate change. g disruptive but e [t s 8
» Physical Risk: Impact from increasing x sufficient. disorderly transition <
frequency and magnitude of natural hazards. 2
* Transition Risk: Financial loss from the process g
. . o Orderlg: Start Hot House World:
of adjustments towards a sustainable economy. = Byl e, We continue to o
The NGFS Framework allows examination of the meet climate goals IIELSEISID ENTESIRI, g
.. e X doing very little to 3
economic impact of policies implemented in avert physical risks S
representative scenarios.
Low High

¢The Representative Concentration Pathways: An Overview Physical Risks
7 Climate Scenarios Database - Technical Documentation
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The Grant Thornton Risk
Quantification Approach

Integrating C&E risk should be considered a step-wise process. Determining
exposures to C&E risks starts with a materiality/risk assessment and through
questionnaires, workshops and stakeholder engagement, a comprehensive list of
material C&E risks can be produced. Once these material C&E risks are determined,
their impact over the short, medium and long-term can then be assessed through
Qualitative and Quantitative Scenario Analysis, the output of which can be used in
setting KRls and Risk Limits. Data gaps and possibilities of proxy methodologies will
be assessed. Grant Thornton has the internal knowledge and expertise to support
throughout this process.

What is the goal?

How to achieve it?

o
e
(]
e
(3]
O
Q.
E

Time Dimension Risk Drivers / Scenarios Transmission Channels

Short Term

_ Climate and Environmental

Transition Risk

Disorderly
Transition
Orderty
-
Wi

World

Physical Risk

e Lower
profitability
Lower real
estate value
Lower
household
wealth

* Lower asset
performance
Increased cost
of compliance
Increased legal
costs

¢ Questionnaire design
that will be answered
by senior
management, key
SMEs and senior
operational staff

Risk
Assessment
& Limits and
Qualitative/ KRIs
Quantitative
Analysis

Series of Targeted
Workshops with Key
Stakeholders

Meetings with Group
SMEs per relevant
areas

Strategy

Credit
Granting
and
Monitoring

What are key
identified risks and
opportunities
associated with C&E
Determine materiality
of identified risks and
opportunities

Stress
Testing

Processes

Financial Risks

Credit risk
Market risk
Operational risk
Liquidity and
funding risk
Reputational
risk

Other Emerging
Risks

Questionnaire Example

Physical Risk = Liquidity
Risk

“ Natural disaster triggers a
sharp increase in
precautionary demand for
liquidity “

Request to assess:
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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

‘c“

Stavros loannou

CEO,

Grant Thornton Cyprus
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