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ODbjectives of the session
Transition Scenario Analytics: What this session is and is not

What this session is
We have organised this transition scenario analytics education session to showcase the art of the possible and ensure market participants

have a foundation to feed into possible solutions across four use cases; Disclosure, Risk Management, Strategy and Underwriting.
It aims to illustrate a starting point for providing context for the emissions footprinting numbers such as the type of outputs produced in the

Baselining workstream.

What this session is not
This session does not represent training on analysis designed for a specific use case.

Key learning outcomes
» What transition scenarios are, where they come from
» What currently possible outputs around a forward-looking view on climate transition are

» How others are already using scenarios
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» What this anal ysi s c an-tlmespa@ncysilimitatomsnd what 1t can
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Agenda:

1. Introduction: Use cases & drivers (5 mins)
2. Theory: Fundamentals and analytical principles of transition scenarios (15 mins)
3. Practice: Creating a forward-looking view (25 mins)

4. Summary & Q&A (10 mins)
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Introduction
Use cases & drivers



Climate & Transition Considerations

Key climate milestones affecting insurers are accelerating

m’aris Agreement -
International Treaty on
Climate Change
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The Climate Risk
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PRA and UK FCA

Net Zero Asset Owners
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Alliance formed

[OPA publishes application guidance on
how to reflect climate change in ORSA

EFRAG publishes 1st wave of European
Sustainability Reporting Standards
(ESRS)

TCFD effective date in the UK, Singapore
and Brazil
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the New Zealand
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On the back of these developments, an increasing number of insurers are
exploring forward-looking transition analysis
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Uses of forward-looking climate analysis

Transition scenarios are becoming relevant across business functions with varying levels of
sophistication

Risk 00 T Disclosure
@ Management i /v Strategy - DDO Underwriting | @u
’ e -
\ ’ D ¥ 00

TCFD-aligned reporting

ISSB sustainability
standards

ORSA ~ Short-, medium- and long- Underwriting strategy

term business planning

Stress Testing Pre-bind decision making

Exposure management Strategic asset allocation

Post-bind analysis

Assessing alignment against
climate pathways or targets
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Theory

Fundamentals and analytical principles
of transition scenarios

a) Physical risk vs Transition Risk
b) Overview of different scenarios (IPCC,IEA, NGFS, PRI)

c) Analytical steps



Climate Change Risk

Climate Risk Terminology

economy and will have impact across many economic
sectors. However, as the understanding of climate change,
its economic impacts and the best policy to address it are
still evolving, there is a lot of uncertainty around the
direction of the global warming and what it will mean for
many economies and companies.
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» There are two common types of risks:

I Transition risks i permanent shifts driven by changes

in policies, technology, carbon pricing, regulations and
market behaviour.

I Physical risks

U Acute physical risks i shocks due to increased number of
extreme weather events

U Chronic physical risks 7 long term systemic (not
diversifiable) shifts

» Underlying these two types of risks and the balance
between them is scientific and socio-economic
uncertainty.

I Future development of emissions driven by factors
such as population and income growth

I Degree of warming and climate disruption remains
uncertain

How can we help insurers address
these risks?
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Sources of Transition Scenarios
Standard Sources for Climate Scenarios

IPCC IEA NGFS UN PRI
Intergovernmental Panel on Climate International Energy Agency Network for Greening the Financial Principles for Responsible

Change System Investment
UN body formed in 1988 for Intergovernmental organisation Setup in 2017. Group of central  Inevitable Policy Response (IPR)
assessing the science relatedto ~ with 31 member countries and banks and created in 2018 to support
climate change. Published the remit includes recommendations  supervisors. Scenarios primarily  investors to incorporate transition
2018 Special Report on Global on sustainability of energy aimed at the financial sector. risk into portfolio analysis
War ming of 1.5 C
Assessment reports (AR) on Annual publication of the World Phase 4 published November FPS first published in 2021
climate change every 5-7 years. Energy Outlook (WEO) 2023 Update published 2023
SSP-RCP based pathways. e.qg. A Net Zero Emissions Scenario A Net Zero 2050 Forecast Policy Scenario (FPS)
SSP1-RCP2.6 1.8 C (NZE) A Below 2.0 C
SSP2-RCP4.5 2. 7 C A Announced Pledged Scenario A Low Demand Required Policy Scenario (RPS)
SSP3-RCP7.0 3.6 C (APS) A Delayed Transition
SSP5-RCP8.5 4 . 4 C A stated Policies Scenario A Fragmented World

(STEPS) A Nationally Determined

Contributions (NDCs)
A Current Policies

» Sectoral outcomes can differ significantly across scenarios (particularly over medium term)

» Considering differences between scenarios develops understanding of fundamental uncertainties
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Modelling Physical and Transition Risk Scenarios

NGFS Phase IV Scenarios

MNGFS5 scenarlos framework In Phase IV

-51 Too little, too late
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Source: ASA NGFS Climate Scenarios Database, REMIND model. World
aggregates mask strong differences across sectors and jurisdictions. Regionally
and sectorally granular information is available in the [1A5A Portal. End of century
warming cutcomes shown. S-year time step data.

Shadow Carbon Price
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Source: IASA NGFS Climate Scenarios Database, REMIND model.
Shadow carbon prices are a weighted average of regional carbon prices
at global lewel. Regionally and sactorally granular information is available in the
11A5A Portal End of century warming outcomes shown 5-year time step data.

» Decreasing greenhouse gas emissions is a fundamental feature of transition

» Strong policies needed to ensure it happens quickly enough to limit worst impacts of climate change
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NGFS Short Term Scenarios

Short Term Scenario Narratives

¢“t }‘3 Developing Narratives
= =3
i reaching Iu' : 1 —
net rero
&y i\ @D ()
| I ! . i
O/ &/ v/
Highway to Paris Green bubble Sudden wake-up call
Implementation of an ambitious Glut of green private Sudden change in public
mitigation pathway Investment opinion ond accelerated
fransition
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Low policy ambition and disasters Diverging realities
Severe acute physical disasters » Severe natural disasters in EMDEs and
and higher risk premia LICs and lack of external financing
> Disruption of transition-critical
mineral supply chains hampering
global transition

Scenario Shocks (sketched-out example for the first three years)
1 Highway
to Paris
Climate Shocks [5-] Carbon tax (anticipated) [5-) Carbon tax
[D+) Boom in green public [S5+] Green Innowvation
Macro-financial Shocks investment financed by boosts aggregate
carbon taxation productivity
tl i2 t3
2 Green
bubble [5+] Green subsidies equivalent
Climate Shocks to & carbon tax financed by
sovereign debt
[B+] Boom in green private expenditures coupled
witha green bubble due to fiscal-led incent ives
Macro-financial Shocks toakter consumer behaviour
[5+] Large green private investment
by higher debt
t i2 t3
3 Sudden
wake-up aall
P Climate Shocks [S-] Carben tax (unanticipated) [5+] Carbon tax
ek 1o & 5 of physical risks
Macro-financial Shocks e
aoro-inancial shod [D-) Confi e o finaneial tumoil
& B COnSSg) of stranded assets
tl 2
»
»
'
MOODY'S ANALYTICS

Source: Conceptual note on short-term climate scenarios,
NGFS technical document (2023)

Shorter term scenarios align more naturally with typical time horizons used by insurers

NGFS short term narratives also start to explore potential upsides (e.g., opportunities, green growth)
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Analytical Steps

Process for Going from Climate Scenarios to Financial Impacts

s
S

Climate

Temperature paths
Energy mix

Carbon price
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Macroeconomic

Abatement costs
Damages

Carbon tax revenue

Financial

Inflation
Nominal return
Real return
Risk premia

Credit spreads

Asset class Sector Output
returns
Government bonds
Corporate bonds GVA
Equity Sector Costs

Property Earnings and Valuation
Multi-asset portfolio Impacts

Sector output
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Sector Cost Channels
Different Cost Impacts Across Sectors

Changes in Demand

Changes in the structure of the economy can alter demand across
sectors. Cost passthrough can also impact overall demand. We use
macro scenario estimates of sectoral value added as a basis for

There are four principal channels through
which sector costs are impacted in a
climate transition scenario.

demand.

Energy Costs

Final energy and energy prices are
estimated in climate models. Energy costs
can increase significantly in early years of a
transition scenario.

Carbon Taxes

Carbon taxes are projected in each scenario.
Tax rates can vary by sector and region.

Total costs are taxes times emissions.

Capital Expenditure

Significant investment will be required to restructure the
economy in a transition scenario. In some sectors
investment may be needed just to maintain current demand.
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Practice
Creating a forward-looking view

a) Transition risk modeling
b) Asset class impacts

c) Alignment



Three waves of costs

Different profile of costs in a transition scenario compared to hot house scenario

Orderly Transition
Net Zero 2050

—— Abatement Cost —— Carbon Tax Revenue —— Damages
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Hot House Scenario
Nationally Determined Contributions

—— Abatement Cost —— Carbon Tax Revenue —— Damages

2.0%

Cost (% GDP)
—
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2025 2050 2075 2100

Year

- Physical damages

Transition Scenario Analytics 16



Energy System Modelling
Model Uncertainty

» Introduction of carbon taxes leads to higher energy prices and a growth in low carbon investments

» The projected energy mix can differ significantly between models

0 REMIND has almost zero gas in EU
0 MESSAGE has much significant gas CCS and nuclear for example

EU primary energy mix i Net Zero 2050
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The Stairway to Net Zero

Sector Abatement Costs

Marginal abatement costs can be
AFOLU Buildings Ener Industr Transportation .
. . J . o . g . P represented as a stairway to Net Zero.

» The stairway to net zero is a series of
5-year timesteps. On the chart each
block represents a 5-year step.

.
o
o

» The chart shows the annual mass of
emissions which must be abated in

200 each step to achieve Net Zero by 2050.

Carbon Price (2010%)

» Costs vary by sector. Some sectors
can decarbonise earlier than others

| . . g
0 10| | 20 30 40 and the early steps have significant
dlo2 emission:s (Gt CO,) reduction contributions from agriculture & forestry
! !
5Y 10Y REMIND-MAgQPIE 3.0-4.4 and energy.
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Sector Output Modelling

Combination of Demand Changes and Investment

Adjusted Economic Output (Adjusted GVA)

» GVA s the economic output
per sector.

» MoodyO0S macr oecH
provide forecasts of GVA.

» Some sectors such as
transportation and chemicals
are predicted to grow, whereas
others such as oil & gas are
predicted to shrink.

Adjusted GVA = Gross Value Output post abatement costs & carbon taxes
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