Connecting ESG Assessments into the Credit Portfolio
Chapter 1: Climate Change and the Corporate sector
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Moody’s Overview

Providing trusted insights and
integrated analytics leveraging

our deep domain and risk
expertise

Moody’s Investors Service

Leading Credit Rating Agency
Integrate ESG to satisfy
market demand

Moody’s Analytics

Leader in Risk Solutions
Q) Integrate ESG to satisfy
market demand

Moody’s ESG Solutions

Integrated risk assessment solutions that deliver
value to customers from across Moody’s

v I< @ Four Twenty Seven
® ‘ AN AFFILIATE OF MOODY'S
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Moody’'s ESG Solutions Group

Bringing quality, rigor and consistency to the most comprehensive spectrum of
capabilities serving core segments as the economy greens

SME Solutions
» Brings together over 30
years of ESG expertise Climate Index
to meet rapidly Solutions Solutions
evolving needs

» Delivers data, analytics

and insight to further / \ .
enhance best-in-class risk :\E/ISG o MESG -~ ! E Sustainable
assessment capabilities “S Finance
from MIS and MA

Serving risk management, equity and credit markets
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‘Devastating’ impact of Covid-19 Pandemic Accelerated impetus to evaluate Risks of The framework required to measure the

highlight the risks of failure to act Climate Change financial impact of Climate Change is
particularly challenging
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Both Climate Change and the Covid-19 Pandemic are being described as a The framework required to measure the financial impact of Climate Change is
‘Green Swan’ event particularly challenging.
— Sudden and far-reaching impacts on real and financial sectors —  Specific nature of the risks
—  Complex and multiple interconnective drivers — Significant uncertainty & complex tipping points
—  The implications on financial stability requires a collaborative — Non-linear outcomes & cascading effects
response from Policy-makers and other stakeholders —  No historical experience to rely on
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Climate-Adjusted Credit
Metrics: Overview



From Climate Risks to Financial Metrics

» Our credit metrics will be part of a full-suite of scenario-conditioned data analytics:

Physical Risks Transition Risks

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

Recon- Lower value Increase in
struction / of stranded energy
replacement assets prices

Business Asset Productivity
disruption destruction loss

Economy

Cash flows and

Financial business risk
Impacts impacted by physical and
transition risk

Capital / Collateral/Risk Premium

impacted by change in asset valuation

sisAjeuy oleUd2S

Risk Credit Risk Portfolio Impacts
Metrics PD/LGD, Internal Rating, Expected Loss, Concentration and correlation risk, VAR

Spreads, otc and Tail Risk
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Public EDF Model Employs Market Data to Build a
Structural Measure of Credit Risk

Asset

ALY Volatility

Liability

Market Default
Asset Point

Distance to Default Bond Valuation
—v—
Climate-Adjusted EDF

Term Structure

Implied Rating
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Climate Risk Affects the Drivers of the EDF Model

Transition : :
Physical Risk

) Asset 4 ere
Equity Volatility | Liability
Market Default
Asset Point
Distance to Default Bond Valuation
T

Term Structure

Climate-Adjusted EDF

Implied Rating
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Physical Risk: Quantifying Frequency and Magnitude of
Climate-Related Asset Shocks

Global Economic Firm Location Economic Firm Asset Shock
Damage Paths Damage Paths Distributions
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Transition Risk: Quantifying Scenario-Conditional Cash Flows

Component 1: Global/Sectoral
Economic Impact Model

Transition Effect on Global Economy

Scenario

Eafnings J 10%  Earnings § 7% Earnings § 5%  Earnings T 17% Earnings § 2%

Effect on Effect on Effect on
Firm 1 Cash Firm 2 Cash Firm 3 Cash - .
Flows Flows Flows | Public EDF Model
Earnings § 8% Earnings T 2% Earnings § 22%
Component 2: Granularizing Component 3: Converting Cash
Sector Effect to Firms in Sector Flows to Credit Metrics

MOODY'S ANALYTICS Note: All Values are Expository Only Climate Change and the Corporate sector 11



Which Climate Scenarios to Analyze?

» One important set of climate scenarios are the NGFS scenarios, which have also been proposed for the

2021 BES exercise:

Figure 3.1 Illustrative variable pathways in each scenario
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Investor Expectation Paths within Scenario Matter
Expectation Assumption: Uncertainty Until Policy is Announced

Early Policy Path Expectations

Late Policy Path Expectations

No Policy Path Expectations

Year Z:sihg::::c: Early Policy | Late Policy | No Policy Z:Sih;:f:; Early Policy | Late Policy | No Policy Zl)sll)(hgrilcc:; Early Policy | Late Policy | No Policy
2020 0% 33% 33% 33% 0% 33% 33% 33% 0% 33% 33% 33%
2021 100% 100% 100% 50% 50% 100% 50% 50%
2022 100% 100% 100% 50% 50% 100% 50% 50%
2023 100% 100% 100% 50% 50% 100% 50% 50%
2024 100% 100% 100% 50% 50% 100% 50% 50%
2025 100% 100% 100% 50% 50% 100% 50% 50%
2026 100% 100% 100% 50% 50% 100% 50% 50%
2027 100% 100% 100% 50% 50% 100% 50% 50%
2028 100% 100% 100% 50% 50% 100% 50% 50%
2029 100% 100% 100% 50% 50% 100% 50% 50%
2030 100% 100% 100% 50% 50% 100% 50% 50%
2031 100% 100% 100% 100% 100% 100%
2032 100% 100% 100% 100% 100% 100%
2033 100% 100% 100% 100% 100% 100%
2034 100% 100% 100% 100% 100% 100%

MOODY'S ANALYTICS
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Example of a Baseline PD Term Structure
Royal Dutch Shell PLC

Baseline PD Term Structure
LLLLLLLLLLLLLLLLLL
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Effect of Physical Climate Risk on EDFs 427 Total

Score
Physical Risk: PD Term Structure By Scenario Physical Risk: Increase in PD by Tenor
ROYAL DUTCH SHELL PLC | 427 Climate Score: 59 ROYAL DUTCH SHELL PLC | 427 Climate Score: 59
Scenario
= Early Policy
0231 = Late Policy
200% = No Policy
Tail NP
-
O 1509 -
j=
3 0.2 1 g
2= - (=]
L —-— L
a =
< & 100%
8
£
Scenario F0%
= Baseline
= Early Policy
== | ate Policy
0.1 - I == No Policy
T I:I%_ T
0 10 20 30 i 10 20 30
Tenor Tenor

Investor Expectations Assumption: Physical Climate damages not currently priced, but perfect scenario foresight occurs when announced
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Effect of Transition Risk: Earnings and Asset Paths
Royal Dutch Shell PLC

Transition Only Earnings Path Transition Only Asset Path
ROYAL DUTCH SHELL PLC ROYAL DUTCH SHELL PLC
10000 —\\
150000 1 -~
by
= LY
.
[} O
73] 7]
- -
5 =
= 6000 2
= 'E 100000
L.
it S
4000 )
Scenario )
Baseli Scenario
= Baseline
= Early Policy | == Early Policy
== | ate Policy Rl Late Policy
= No Policy = No Policy
2000
2020 2040 2060 2080 2100 2020 2040 2060 2080 2100
Year Year

Investor Expectations Assumption: Perfect scenario foresight occurs when announced
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Effect of Transition Risk on EDFs
Royal Dutch Shell PLC

Transition Risk: PD Term Structure By Scenario

ROYAL DUTCH SHELL PLC
Total Carbon Emission (mTon):

Scenario

== Baseline
= FEarly Policy
10.04 = Late Policy
== No Policy

AEDF (%)

0.14

Tenor

30

Increase in Forward PD

30 000% o

20 000% A

10 000% o

0% o

Transition Risk: Increase in PD by Tenor
ROYAL DUTCH SHELL PLC

Total Carbon Emission (mTon):

Tenor

Investor Expectations Assumption: Perfect scenario foresight occurs when announced

MOODY'S ANALYTICS

Scenario

= Early Policy

== Late Policy

== No Policy

0 10 20 30
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Effect of Combined Climate Risk on EDFs
Royal Dutch Shell PLC

Combined Risk: PD Term Structure By Scenario Combined Risk: Increase in PD by Tenor
ROYAL DUTCH SHELL PLC ROYAL DUTCH SHELL PLC
Scenarilo Scenario
: E:ﬁihggﬁcy 30 000% = : Early Po_licy
== Late Policy Late Policy
10.01 = No Policy = No Policy
Tail NP Tail NP
)
[a
©
—_ % 20 000% -
S 2
0 G
L s
i <
<T 1.0 %
(1]
o
[&]
o
/ = 10 000%
- -_.-.-._"-.
> 0%+ ===t - -
0 10 20 30 0 10 20 30
Tenor Tenor

Investor Expectations Assumption: Physical Climate damages not currently priced, but perfect scenario foresight occurs when announced
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Main Exercise for this Webinar

» Within the Climate-Adjusted EDF Framework, analyze risk for the
40,000+ names in the Public EDF universe of global public
companies

» ldentify the overall distribution of climate-adjusted risk and the
important drivers of relative risk worldwide

MOODY'S ANALYTICS Climate Change and the Corporate sector 19



Climate Risk Distributions
across Scenarios and Time

Horizons



Average Physical-Adjusted EDF Term Structures

Physical Risk: Mean Portfolio Increase in PD by Tenor

Scenario

= FEarly Policy

250% = == | ate Policy

== No Policy
Tail NP

200%

150%

Increase in Forward PD

100% =

50% =

0%

0 10
Tenor
Investor Expectations Assumption: Perfect scenario foresight occurs when announced

MOODY'S ANALYTICS

20

30
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Average Transition-Adjusted EDF Term Structures

Transition Risk: Mean Portfolio Increase in PD by Tenor

Scenario
= Early Policy
= |ate Policy
== No Policy
60% =
(]
o
2
©
S 400
O 40%+
=
0}
w
©
o
5}
=
20%
0% - | — ==

0 10 20
Tenor
Investor Expectations Assumption: Perfect scenario foresight occurs when announced

30
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Average Combined EDF Term Structures

Combined Risk: Mean Portfolio Increase in PD by Tenor

150% Scenario

’ == Early Policy

== | ate Policy

= No Policy
Tail NP

100%

Increase in Forward PD

50%

0 10 20
. . ) ) Tenor
Investor Expectations Assumption: Perfect scenario foresight occurs when announced

30
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Increase in 10 Yr PD

Relative Risk Varies Widely within each Scenario

Early Policy

100%

50% 1
o —

Combined Physical Transition

Risk Type

MOODY'S ANALYTICS

Late Policy

300% A

200% A

Combined Physical Transition

Risk Type

No Policy Tail No Policy
I 1500% —_—
1000% A
800% A —
1 000% -
600% A -1
400% A
500% A
2009% A
e - S —

Combined Physical Transition

Risk Type

Combined Physical Transition
Risk Type

Risk Type
' Combined

BE Physical
. Transition
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Average Transition-Adjusted EDF — High

Exposure Sector Portfolio

Transition Risk: Mean Portfolio Increase in PD by Tenor
6 000% 4

5000%+

Increase In Forward PD

1000%+

0%

4000%+

3000%

2000%

Scenario

== Early Policy
= Late Policy
== No Policy

10

Tenor

20

30

Investor Expectations Assumption: Perfect scenario foresight occurs when announced
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Transition Risk: 10 Yr Notch Difference Over Portfolio
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Average Combined-Adjusted EDF — High

Exposure Sector Portfolio

Combined Risk: Mean Portfolio Increase in PD by Tenor

6 000%
Scenario
== Early Policy
== | ate Policy
5 000% == Mo Policy
Tail P
0 4 000%
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Investor Expectations Assumption: Perfect scenario foresight occurs when announced
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Drivers of Relative Physical
Climate Risk



Global Average Four Two Seven Climate Score
by Country

Heat Stress Hurricanes & Sea Level Rise| Water Stress | Wi ildfires |JTotal Climate
Country Floods Score Typhoons
Score Score Score Score Score
Score
CHINA 25.9 38.5 29.8 50.0 20.8

ITALY 39.9 57.8 49.4 52.9 19.5 53.5
UNITED STATES 16.7 33.1 47.5 39.9 40.9 49.2
SOUTH AFRICA 12.1 47.6 42.0 42.9 23.5
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Global Average Four Two Seven Climate Score
by Country

Sovereign
Risk

0-20

20-40
40-60
60 - 80
80 -100
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Global Physical Risk Varies Widely wi
ountries

MOODY'S ANALYTICS

Hurricanes & Typhoons Risk Level - Real Estate and Construction sectors

line : LI " N o’

Cambodge

® 2021 Mapbox ® OpenStreetMap

L
»

" Eorée
du Nord

Company Name: AEON Mall Co., Ltd.
Facility SIC Industry: Operators of
Nonresidential Buildings

Risk Category Level: Red Flag

Company Name: Hulic Co., Ltd.
Facility SIC Industry: Hotels and Motels
Risk Category Level: Red Flag

| Company MName: China Vanke Co., Ltd.
Facility SIC Industry: Real Estate Agents and Managers

Risk Category Level: Red Flag

Risk Category Level

Risk Category Level: Red Flag

M Red Flag

Company MName: Vietnam Electricity Construction JSC M High
Facility SIC Industry: Construction Machinery & Equipment W Medium

Low
No Risk
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Global Physical Risk Varies Widely within
Countries

AUS CAN CHN DEU FRA GBR JPN KOR USA
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Relationship between Physical Risk Scores and
Increase in EDFs

Physical Risk: Increase in 10Yr Forward PD by 427 Score
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Relationship between Physical Risk Scores and
Increase in EDFs

Physical Risk: Increase in 30Yr Forward PD by 427 Score
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Drivers of Relative Carbon
Transition Risk
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Transition Risk Increases for High Exposure
Sectors

sector name

Mean of 1 Year PD Increase = Mean of 10 Year PD Increase

Early Policy Late Policy Mo Policy Early Policy Late Policy No Policy
194.6% -21.6% -21.6%
194.6% -21.6% -21.6%

Coal to Liquid Refining
Gas Processing

Coal Extraction 410.3% B82.0%

Delivered Coal 131.9% -16.7% -16.7% 164.5% 161.5%  -40.7%
Delivered Gas aa9a% | a1% 4% | 114.3%  434.4% -
Jil and Matural Gas Extraction 688.2% -9.4% -9.4% 55.4% 211.6%
E Qil Refining 16.6% -5.6% -5.6% 22.0% 120.3% -39.0%
E Delivered Refined Ligquids 14.2% -4.2% -4.2% 10.7% 44.4%  -20.2%
L |Bicycles/Motorcycles 8.3% -3.2% -3.2% 6.8% -2.8%  0.3%
ﬁ Car Aoto Manufacturing 7.4% -3.3% -3.3% 5.5% 2.4% -6.3%
TE Ship 19.6% -2.7% -2.7% 4.3% -0.1% 33.3%
8  |Freight Rail 3.6% 0.9% 0.9% 3.2% -10.2%  37.8%
E Mass Passenger Transport 1.6% 0.6% 0.6% 1.1% -4.0% 16.2%
E Flight 0.1% 0.8% 0.8% -2.1% 0.2% 8.8%
s Freight Road -2.9% 1.6% 1.6% -2.5% -2.2% 9.0%
8 Nuclear Fuel Generation -6.9% 4.1% 4.1% -6.9% - 495.9%
Fertilizer -9.0% 11.6% 11.6% -7.9% -21.1% 149.7%
Concrete 12.3% 12.3% 565.0%

Electricity Production

Delivered Electiricty Industiral
Delivered Electiricty Building
Delivered Electiricty Transportation
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Transition Risk Increases for Low Exposure

Sectors

sector name

UTILITIES NEC

UTILITIES, GAS

MINING

STEEL & METAL PRODUCTS
CHEMICALS

COMSTRUCTION MATERIALS
UMASSIGMNED

COMPUTER SOFTWARE
PHARMACEUTICALS

FINANCE NEC

LUMBER & FORESTRY
AGRICULTURE

INVESTMEMNT MANAGEMENT
SEMICONDUCTORS

PAPER

MEDICAL EQUIPMENT
BUSIMNESS SERVICES
SECURITY BROKERS & DEALERS
ELECTRONIC EQUIPMENT
TRANSPORTATION
ENTERTAINMENT & LEISURE
MEASURE & TEST EQUIPMENT
REAL ESTATE INVESTMENT TRUSTS
TEXTILES

COMPUTER HARDWARE
ELECTRICAL EQUIPMENT
AEROSPACE & DEFENSE
REALESTATE

Weakly Energy-related Sectors

MOODY'S ANALYTICS

Early Policy Late Policy No Policy Early Policy Late Policy No Policy

-0.5%
0.1%
-0.3%
-1.3%
-1.8%
-1.8%
-2.7%
-2.5%
-2.6%
-3.0%
-3.3%
-2.2%
-3.1%
-3.6%
-2.6%
-3.5%
-4.2%
-4.2%
-3.8%
-3.9%
-3.1%
-2.7%
-5.6%
-4.3%
-4.3%
-3.9%
-3.8%

1.2%
-0.1%
0.2%
0.7%
0.9%
1.0%
1.4%
1.3%
1.4%
1.6%
1.7%
1.3%
1.6%
1.9%
1.4%
1.9%
2.4%
2.2%
2.0%
2.1%
1.7%
1.4%
3.0%
2.3%
2.3%
2.1%
2.1%

Mean of 1 Year PD Increase

1.2%
-0.1%
0.2%
0.7%
0.9%
1.0%
1.4%
1.3%
1.4%
1.6%
1.7%
1.3%
1.6%
1.9%
1.4%
1.9%
2.4%
2.2%
2.0%
2.1%
1.7%
1.4%
3.0%
2.3%
2.3%
2.1%
2.1%

Mean of 10 Year PD Increase

-0.2%
-0.9%
-2.1%
-2.4%
-2.8%
-3.9%
-3.9%
-3.9%
-4.0%
-4.1%
-4.2%
-4.2%
-4.2%
-4.4%
-4.5%
-4.6%
-4.6%
-A.7%
-A4.7%
-4.8%
-4.8%
-4.8%
-4.9%
-5.0%
-5.0%
-5.0%

10.4% -8.1%
18.2% -13.2%
13.9% -9.3%
12.6% -8.4%
3.8% 0.2%
-1.0% 5.3%
0.1% 4.1%
-0.6% 5.3%
5.0% -0.6%
1.5% 2.8%
-1.3% 7.0%
0.7% 3.8%
7.7% -2.7%
-0.7% 5.5%
-0.7% 5.6%
-1.7% 7.3%
-0.5% 5.6%
5.9% -0.7%
-1.3% 6.6%
-0.9% 6.5%
0.2% 5.3%
1.7% 3.7%
-0.9% 6.4%
-1.4% 7.4%
-1.4% 7.1%
-0.6% 6.8%

sector name

PLASTIC & RUBBER -4.3%
FURMITURE & APPLIANCES -4.3%

MEDICAL SERVICES -3.5%
PRINTING -4.6%
FINANCE COMPANIES -5.0%
COMSUMER SERVICES -4.5%
LESSORS -3.9%
MACHINERY & EQUIPMENT -4.6%
APPAREL & SHOES -4.9%
COMSUMER PRODUCTS -3.7%
PUBLISHING -4.6%
CONSUMER DURABLES -4.9%
HOTELS & RESTAURAMTS -4.5%
INSURANCE - PROP/CAS/HEALTH -4.2%
BUSINESS PRODUCTS WHSL -5.5%
FOOD & BEVERAGE -4.2%
TELEPHOMNE -4.5%
COMNSTRUCTION -6.8%
COMNSUMER DURABLES RETL/WHSL -5.3%
BROADCAST MEDIA -4.9%
CONSUMER PRODUCTS RETL/WHSL  -5.4%
AUTOMOTIVE -5.8%
TOBACCO -3.1%
CABLETV -4.7%
FOOD & BEVERAGE RETL/WH5SL -5.1%
INSURANCE - LIFE

BAMNKS AND S&LS

2.3%
2.3%
1.9%
2.5%
2.8%
2.4%
2.1%
2.4%
2.6%
1.9%
2.5%
2.6%
2.4%
2.4%
3.0%
2.3%
2.4%
3.8%
2.9%
2.6%
2.9%
3.1%
1.6%
2.5%
2.8%

Mean of 1 Year PD Increase

Early Policy Late Policy Mo Policy Early Policy Late Policy No Policy

2.3%
2.3%
1.9%
2.5%
2.8%
2.4%
2.1%
2.4%
2.6%
1.9%
2.5%
2.6%
2.4%
2.4%
3.0%
2.3%
2.4%
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Results Vary Within Sectors

Increase in Annualized PD By Sectors
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Case Study: Natural Gas Electricity Production

Average Price and Costs, Early Policy Average Price and Costs, No Policy
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Case Study: Natural Gas Electricity Production
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Additional Drivers of
Relative Firm Specific

Climate Risk



Drivers of Relative Firm Risk

» Dominant firms with high baseline market share are more able to
weather lower cost competitiveness driven by changing energy and
carbon prices.

» We do not see a clear differential by industry for the relationship
between the magnitude of asset shocks and the severity of physical
climate events.
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Drivers of Relative Firm Risk

» Firms with higher baseline asset volatility have higher realized
asset shocks from physical climate shocks

» Firms that are more highly leveraged will have a great credit impact
from the same shock in transition-adjusted cash flows.
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Overall Takeaways

» Climate Change has the potential for material credit effects for all
corporate names in a portfolio

» The magnitude of climate shocks varies widely across names, time
horizons, and scenarios, and is concentrated in the most heavily
affected firms and extreme outcomes.
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Climate PD Converter Module
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