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Motivation for incorporating climate change risks into
macroeconomic scenarios and CMAS




Risks from unmitigated climate change

Substantial output losses, with high degree of uncertainty

Temperature undas-usua'busi ness Outputlosses of climate change (%)
(degree celsius above preindustrial average)
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Source: IMF, October 2020. WEO Figure 3.1. Source: IMF, October 2020. WEO Figure 3.1.
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Unequal economic impact across geographies

Extreme variation in GDP impact, with substantial net loss for the world

Economic Impact of Climate
100 Change on the World
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Change in GDP per capita
by 2100 compared to a world
without climate change
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Source: Stanford University, accessed at: https://web.stanford.edu/~mburke/climate/map.php.
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Vast heterogeneity across countries

Colder countries benefit from higher productivity
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Source: Stanford University, accessed at: https://web.stanford.edu/~mburke/climate/map.php.
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Vast heterogeneity across countries

Hot countries face devastating consequences under no mitigation
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https://web.stanford.edu/~mburke/climate/map.php

Adjusting our growth assumptions

Relatively benign impact for Europe in extreme climate change scenario

Average real GDP growth rates under different
scenarios: Europe
3
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Source: Fidelity International, October 2020.
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Average real GDP growth rates under different
scenarios: US
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Source: Fidelity International, October 2020.
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Adjusting our growth assumptions

Huge growth impact for EM in extreme climate change scenario

Average real GDP growth rates under different Average real GDP growth rates under different
scenarios: EM scenarios: China
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Implications for capital market assumptions

5y rolling EM-DM differentials EMD SDR
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Implications for capital market assumptions

2020-2040 excess return over cash 2040+ excess return over cash
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Climate Pathways Incorporated CMAs T Our Approach




Climate risks and monetary policy

NGFS (Network for Greening the Financial System) framework

CHALLENGES FOR
CLIMATE RISKS IMPACTED VARIABLES*
MONETARY POLICY
NATURAL RATE OF DISENTANGLING TEMPORARY
INTEREST VS.PERMANENT SHOCKS AND
ACTUAL AND POTENTIAL CHANGES IN INFLATION
EXTREME OUTPUT
WEATHER PRODUCTIVITY ASSESSING IMPACT ON
EVENTS MONETARY POLICY
TRANSMISSION
< GRADUAL CAPITAL STOCK
}}_3_\ WARMING BALANCE SHEETS AND COMMUNICATION AND
',;"‘.\% FINANCIAL MARKETS CREDIBILITY CHALLENGES DUE
L) TO UNPREDICTABILITY OF
RISKS INFLATION
INFLATION ASSESSING POLICY SPACE AND
EXPECTATIONS ACTUAL POLICY STANCE
RELATIVE PRICES

* For impacted variables, the darker the shade, the shorter the time horizon
Source: NGFS (internal)

Source: NGFS Climate Change and Monetary Policy: Initial takeaways, June 2020.
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NGFS Scenarios
The NGFS Quadrant: Orderly, , and Hot House World

Met

Disorderly: No policies until 2030. Late action
and limited CDR technologies means sharper
emissions reductions needed to reach the same
target. Transition risk is higher.

A Delayed 2C with limited CDR

A Delayed 2C with CDR

A Immediate 1.5C with limited CDR

Qrderly Disoqderly
Iransition risks
—f~

Orderly: early and increasingly stringent climate
policies. Physical and transition risks are low.

. Drderly
A Immediate 2C with CDR /

Not met

No scenarle
avaiiable 'n

this category

Hot house world

Physical risks

A Immediate 2C with limited CDR
A Immediate 1.5C with CDR

Note: CDR stands for carbon dioxide removal. Source: Source: NGFS Guide to climate scenario analysis for central banks and supervisors, June 2020.
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Hot house world: no
additional measure
taken. Emissions grow
until 2080, leading to
3C+ of warming. Low
transition risk but
severe physical risks.

A Current policies

A Nationally
Determined
Contributions (NDCs)
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https://www.ngfs.net/sites/default/files/medias/documents/ngfs_guide_scenario_analysis_final.pdf

Key aspects of NGFS scenarios
SSP2 "Middle of the road" + 3 key design choices*

Emissions across scenarios

Gt emissions / year
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*long-term policy, short-term policy and technology availability

Source: NGFS Guide to climate scenario analysis for central banks and supervisors, June 2020.
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Global mean temperature rise

‘C above pre-industrial levels

2005 2020 2035 2050 2065 2080 2095

we (Orderly === Current policies
RCP26 range (90%) RCP2.6 median
RCP6.0 range (90%) RCP6,0 median
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https://www.ngfs.net/sites/default/files/medias/documents/ngfs_guide_scenario_analysis_final.pdf

ECBOs e c-widexchmyate stress test methodology




Innovative components of the ECB climate stress test

Counterparty level analysis

Igp;ﬂgxgne;;rgsoi NGFS Clima.te Rich climat.e ~4m firms worldwide: financials,
Y % | scenarios data worldwide emissions, physical risk score
outputs, transition + physical : Geoiocated)

~2.000 consolidated banks

Climate_specific models: : A
« Damages to physical capital New models to

» Impact of energy prices/efficiency and assess climate
technology substitution . risks
» Mitigants and amplifiers: insurance,
insurance premia
Climate stress test of non-financial and
financial institutions
Source: The ECBBlogShi ni ng a |l ight on cl i maiteelinate stress test (eunopa.el), AVBréhs2024 ¢ o n o my
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https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html

Transition risk

Carbon footprint of European firms averaged by country-sector (2018)
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https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html

ECB climate scenarios

Expected impact

1. Orderly transition with limited physical risk

Early and effectively implemented policies

Limited costs associated with the transition and limited costs from
damage from physical risk

reference

Delayed policies implemented
High costs associated with the transition and limited costs
from damage from physical risk

physical risk
Orderly
transiion
(1.59)

Transition risk

3. Hot house world with extreme physical risk

Physical risk No new policies implemented (only current policies)

Very limited costs associated with the transition but extremely high
costs from damage from physical risk

W+

Source: The ECBBlogShi ni ng a |l ight on cl i maiteelinate stress test (eunopa.el), AVBréhs2024 ¢ o n o my
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https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html

DI fferences I n firmsoé defaul t
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firms mostly exposed to physical risk)
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https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html

Market portfolio vs. ECB holdings vs. sectoral emission
Intensity

Bl Market portfolio ECB heldings B Emissions

Automobile
Agriculture

Dirty Manufacturing
Utilities
Transportation
Other Manufacturing

Services

=

0.1 0.2 0.3 0.4 0.5 0.6 0.7

Source: Speech by Isabel Schnabel From green neglect to green dominance? (europa.eu), March 2021
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https://www.ecb.europa.eu/press/key/date/2021/html/ecb.sp210303_1~f3df48854e.en.html

Scoping TAA In ESG




Scoping TAA In ESG

3-stage journey to explore how to integrate ESG risks and opportunities with the TAA process

In contrast to our ESG and climate integration with SAA, we are

iy

.

Stage 1:
Awareness

Exploring ESG integration in risk
analysis and trade recommendations

How can analysts and portfolio managers
guantify and understand the ESG risks in TAA
trades?

23 Climate change and strategic asset allocation

trading far shorter time horizons in TAA (months not years)

Stage 2:
Implementation

Exploring ESG integration in the security
selection and implementation process

How can we implement TAA trades via baskets
to reflect client ESG requirements, such as
exclusions or minimum ratings?

Fidelity International Highly Confidential Information

Stage 3:
Thinking outside the box

How do we treat thematic trades in potentially
controversial regions or sectors, such as oil?

K Ficelity




Stage 1. Awareness

24

1. Equity sectors

Considering an evaluation of the
carbon intensity of equity sectors
relative to the wider market, region
and other sectors

A Question: How do we normalise
emissions, whilst retaining
comparability? Tonnes CO2 per m
revenue, customers, employees,
size of real estate, floor space,
generation, distance travelled?

The ECB provides some
framework here: currently
discussing how to mitigate the
emissions bias in the ECB
portfolio induced by the market
neutrality principle

Climate change and strategic asset allocation

2. Sovereigns

ESG ratings: there are many NGO-

and university-constructed

indices

A Problems around lagged data

A Methodologies can change across
successive versions of the same
indices

Considering a framework here:
Do we prioritize climate science
(given its potential impact), where
guantitative data is easier to
source and use of score regions
relative to societal concerns?

Question: How do long-term ESG risks affect short-term

TAA trades?

Fidelity International Highly Confidential Information
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Stage 2: Implementation

We are at an early stage and are exploring the balance of feasibility and utility

Examining how to implement trades with bespoke
stock baskets, which can accommodate client
exclusions or minimum equity ESG scores

How are ESG considerations factored into risk and
performance measurement, when we are still using
traditional benchmarks for comparison?

A Following the lead and progress made in the development of
sustainable active and systematic funds and ETFs

A Do we need different risk budgets for mandates with specialist
ESG requirements for the implementation of TAA ideas? Will
these convene over time?

A How do we approach shorting?
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Stage 3: Thinking outside the box

How do we approach tactical investment in
potentially controversial sectors and geographies?

A How useful are sovereign indices? Is there a bias for
political stability over political freedom, which up-
weights some economies contrary to some
expectations?

A How do we discuss the impact of exclusions on the
TAA opportunity set? Do we need different risk
budgets?

A How can we trade carbon within a TAA framework?
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Appendix




Fidelity Solutions & Multi Asset

Global team with over $48bn in assets under management

Our team and approach Our offering Our clients
p . . . AUM
A Managing multi asset mandates since the Outcome-focused $bn
Retail
1980s el
A Team-based disciplined investment process, A Income 14.0
designed with flexibility to deliver value A Risk Rated and Open Architecture 5.5
A Research-driven and results-oriented Volatility Targeted 35
A Working with clients on an advisory or Absolute and Total Return 0.7
discretionary basis according to their needs
Institutional
50%
29%
Well-resourced team 119
. . 8% 7%
Global team with over 90 professionals 206 Europe ex
including, but not limited to: % UK
30%
A 14 Portfolio Management team members 36%
A 19 Research Analysts 2o
< . . Other
A Dedicated analytics resources of 5 people 2%
A 12 Implementation team members AUM
A Dedicated Client Solutions team of 23 people $on
A Operations team of 12 people Strategic Benchmarked 17.1
A Dedicated Portfolio Research & Engineering Equity Multi Manager 3.4 oy Japan
% 3%
team of 4 people Target Date/Rolldown 3.9 37

Source: Fidelity International. Assets and resources are shown as at 31 October 2020. Operations team includes operational due diligence, investment operations and
change teams. Four members of the Portfolio Management team also perform research functions. One member of the Portfolio Management team is Head of Portfolio Management and Risk.
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Fidelity Solutions & Multi Asset

Team structure and responsibilities

Over al

Multi asset investment and research

Portfolio management

Ultimate responsibility for portfolio performance, combining
positions to deliver investment objectives

Generating investment ideas through identifying the right
vehicles and instruments to implement
investment views

Formul ating Fidelityos
analysis of global macroeconomics

capital

Henk-Jan Rikkerink

Global Head of Solutions and Multi Asset

I responsibility

for

Client solutions and portfolio design

Systematic Investing
and Portfolio Research
& Engineering

Designing and optimising
investment solutions to
deliver client needs
Enhancing our
systematic capabilities
delivering
fundamental & quant
research to clients

Systematic investing

specialists working
across
investment teams

mar ket

assumptions

Client engagement

Understanding client
needs, working with
investment teams to build
solutions that deliver the
right outcomes, as well as
ongoing engagement

Fidelityods

based on

Fidelityods

mul t

Operations

Implementation
Efficient access to markets through a variety of
instruments
Portfolio Construction & Risk
Ongoing risk management and monitoring

Portfolio Analytics
Regular analysis of portfolio exposures and characteristics

Change & Investment Operations
Supporting business evolution in response to client needs

Source: Fidelity International, Source: Fidelity International, as at 28 February 2021. Grey boxes reflect membership of Solutions & Multi Asset Leadership Team.
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Fidelity Solutions & Multi Asset

Overview of core investment disciplines

term investm
yon® eand a eng
O“‘com Pprog ch

Client engagement

) .
Ortfolio constructio®
and jmpjementati©

Research-driven, client-focused, results-oriented

Source: Fidelity International, 2020.
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