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Climate Risk and Financial Systemic Risk

Micro

Businesses Households
« Property damage and business  « Loss of income (from weather
« Stranded assets and new capital labour market frictions)
expenditure due to transition « Property damage (from severe
« Changing demand and costs weather) or restrictions (from
« Legal liability (from failure to low-carbon policies) increasing
mitigate or adapt) costs and affecting valuations

Macro
Aggregate impacts on the macroeconomy

- Capital depreciation and increased investment

+ Shifts in prices (from structural changes, supply shocks)

« Productivity changes (from severe heat, diversion of investment to

« Socioeconomic changes (from changing consumption patterns,
migration, conflict)

« Other impacts on international trade, government revenues, fiscal

T i . )

Climate and economy feedback effects Economy and financial system feedback effects

Financlal system contagion
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Which Climate Scenarios to Analyze?

» One important set of climate scenarios are the NGFS scenarios, which underpin the 2021 Bank of
England’s Climate Biennial Exploratory Scenario (CBES) exercise:

Figure 3.1 lllustrative variable pathways in each scenario
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Economic and Financial Impacts of Climate Change

Moody’s conceptual framework

Physical Risks Transition Risks

(Extreme weather events, gradual climate change) (Policy, technology, consumer preferences)

Business Asset Productivity Reconstruction Lower value of Increase in
disruption destruction loss / replacement stranded assets energy prices

Financial Cash flows and business risk Capital / Collateral / Risk Premium
Impacts impacted by physical and transition risk Impacted by change in asset valuation

sisAjeuy olieuads

Risk Credit Risk Portfolio Impacts

Metrics PD/LGD, Intergal Ra(;ing,tExpected Loss, Concentration and correlation risk, VAR and Tail Risk
preads, etc
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The Bank of England Provided GDP for CBES

U.K. GDP, cumulative decline from counterfactual scenario, %
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...As Well as Carbon Prices

Carbon price, 2010 $ per metric ton
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Moody's Analytics Enhanced Global

Macroeconomic Model

Unemployment
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Real GDP Impact of BOE CBES Scenario

% Decline, No Additional Action Scenario, 2050

UusS=-174
Europe =-17.1

W >-13.7

W >-17.1t0-13.7
W -18.5t0-17.1
MW <-18.5

Sources: CBES, Moody’s Analytics a
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...Including Energy Consumption Paths

U.S. energy consumption, 2020=100, late policy action scenario
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Early Action Limits Manufacturing Losses

Germany, GVA in manufacturing, cumulative decline from counterfactual scenario, %
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Inaction Maximizes Financial Stress
U.S., 10-yr Treasury yield, %
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Climate Risk Affects the Drivers of Creditworthiness

Transition : ,
Physical Risk

. Asset oy ers
Equity J Volatility ‘ Liability
Market Default
Asset Point
Distance to Default Bond Valuation
—i
Term Structure

Climate-Adjusted Probability of Default

Implied Rating
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Transition Risk: Quantifying Scenario-Conditional Cash Flows

Component 1: Global/Sectoral
Economic Impact Model

i Effect on Global Economy

Scenario

Earnings § 10% Earnings § 7% Earnings § 5%  Earnings 1T17% Earnings § 2%

Flows Flows Public EDF Model

| Earnings § 8% | Earnings ¥ 2% 'Earnings § 22%

Component 2: Granularizing Component 3: Converting Cash
Sector Effect to Firms in Sector Flows to Credit Metrics
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Average Transition-Adjusted EDF Term Structures

Transition Risk: Mean Portfolio Increase in PD by Tenor
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Increase in 10 Yr PD

Relative Risk Varies Widely within each Scenario

Early Policy
300% 1
100% A
200% 1
50% 1
100% -

Late Policy

Combined Physical Transition

MOODY'S

Risk Type

Combined Physical Transition
Risk Type

No Policy

1 000% 4
800% A T
600% -
400% A

200%

Combined Physical Transition

Risk Type

Tail No Policy
1500% A ———

1000% -

500% -

Combined Physical Transition
Risk Type

Risk Type
. Combined
B ehysical
. Transition

Economic Impacts of Climate Risk 17



Average Transition-Adjusted EDF — High
Exposure Sector Portfolio

Transition Risk: Mean Portfolio Increase in PD by Tenor Transition Risk: 10 Yr Notch Difference Over Portfolio
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Results Vary Within Sectors

Increase in Annualized PD By Sectors
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Looking Ahead: A Paradigm Shift

Regulatory Requirements

Fast emerging requirements to
perform climate stress tests

Investor (and regulatory) pressure to
disclose exposure and management
response to climate risk

Directional but imperfect alignment
between regulatory requirements
across jurisdictions

MOODY'S

Uncertainty

Al, geospatial & satellite imagery, vision
learning are revolutionizing how we look at
and into corporations

Cost of meeting climate change targets
could be dramatically affected by
technology developments

Policy environment shifting but still fraught
with lack of credible commitment

&l

Climate Change

Hard reality of the energy transition and
of extreme weather events and chronic
climate change on the economy

Social equity implications of transition
(Just Transition) rising on the agenda
domestically and internationally

Investing in adaptation, risk
management, resilience: an imperative
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