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About the Intact Centre on Climate Adaptation

The Intact Centre on Climate Adaptation (Intact Centre) is an applied research centre at the University of
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reduce risks associated with climate change and extreme weather events. For additional information, visit:
www.intactcentreclimateadaptation.ca
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to draw actionable insights on risks worldwide. We are a non-profit, public and private partnership with 45
government and corporate members from asset management, banking, credit unions, insurance and pension
management. Our goal is to be a critical resource to government and the financial industry to mitigate and adapt

to risks focused on ensuring the stability of the financial ecosystem.

About Clearsum

Clearsum is a multidisciplinary, business management and strategy advisory firm with deeply rooted expertise in
climate change and risk management. Our experienced advisors have helped develop climate strategies, assess
and manage risk, and integrate climate change considerations in investment processes for the financial and real
estate sectors, with energy producers, in the agro-manufacturing sector, and in the transportation sector. Our clients

include corporate issuers, asset owners, investors, investment managers and leadership/educational institutions.

Our mission is to help organizations create enduring financial and societal value. We achieve this by offering
industry-leading, science-based, and data-driven strategy services that place climate-resilience, organizational
performance, and sustainability principles at the core of organizational strategy. For more information visit:

www.clearsum.com or email: info@clearsum.com
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Intact Financial Corporation (T'SX: IFC) is the largest provider of property and casualty (P&C) insurance in
Canada, a leading provider of global specialty insurance, and, with RSA, a leader in the UK. and Ireland. Their
business has grown organically and through acquisitions to over $21 billion of total annual premiums. In Canada,
Intact distributes insurance under the Intact Insurance brand through a wide network of brokers, including its
wholly-owned subsidiary BrokerLink, and directly to consumers through belairdirect. Intact also provides affinity

insurance solutions through the Johnson Affinity Groups. In the U.S.; Intact Insurance Specialty Solutions provides
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“Physical climate risk — think flooding, wildfire and
extreme heat — 1s impacting companies across all
sectors. Institutional investors need to factor these
growing risks into portfolio management. This report
offers a very practical tool — Climate Risk Matrices —
that portfolio managers can use to assess the exposure
of investee companies to extreme weather.”

The Honourable Rosa Galvez
Ph.D., PEng., FEC, FCSCE, FCAE

Many companies fail to consider the strategic and
financial impacts that physical climate risks have on
their business, assessing only the impact their business
has on the environment and climate. (CDSB, 2020)
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Executive Summary

Irreversible climate change and extreme weather events are affecting
companies across all industry sectors with increasing severity (UNEP,
2022). Impacts differ based on geographic location, and generally

manifest either episodically (e.g., extreme flooding, drought, wildfire,
wind, hail) or gradually (e.g., permafrost loss in northern regions, sea

level rise) (IPCC, 2022; Bush & Lemmen, 2019).



In this report, climate risk refers to the magnitude of a
peril (e.g., flooding, wildfire, etc.) positioned relative to
its probability of occurrence (including tail risk). Due
to escalating climate change impacts, institutional
investors must incorporate climate risk into portfolio

management to satisfy fiduciary duty.

To meet this duty, this report presents Climate Risk
Matrices (CRM). CRMs identify industry-specific
top tier climate perils, their impacts, and risk mitigation
strategies, that institutional investors should consider
when deciding to include, exclude or adjust the

weighting of a company in a portfolio.

Six CRMs are profiled in this report, belonging to the

following sectors/subsectors:
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Climate perils and risk mitigation actions profiled in

the CRMs were developed based on expert advice of
5-10 chief operating officers (or similarly experienced
individuals), each with a minimum of 15 years of

experience in the sector under consideration.

The utility of CRMs is not limited to the fiduciary

needs of institutional investors — for example:

°® Retail Investors: CRM:s offer simple guidance
to inform retail investors on the physical climate
risks facing their investment portfolios

® Securities Commissions: CRMs can provide
guidance to assess the adequacy of industry-
specific climate risk disclosure by issuers

® Credit Rating Agencies: CRMs can
enable credit rating agencies to incorporate
climate risk into rating adjustments, and

® Boards of Directors: board members may
apply CRMs to oversight of management

relative to climate risk.

CRMs offer a practical means to account for physical
climate risk in portfolio management. Accordingly,
the Canadian investment community (e.g., a
coalition of leading institutional investors)
may wish to develop CRMs, beyond those

covered in this report.



Introduction

Human-induced climate change results in extreme weather events (e.g.,
floods, wildfires, extreme heat, droughts, permafrost loss, etc.) that
have caused widespread adverse impacts to individuals, communities,
governments and businesses (IPCC, 2022). Transitioning to a low-
carbon global society 1s imperative to avoid the worst impacts

of climate change. However, due to the cumulative emissions of
greenhouse gases (GHGs) to date, a certain degree of climate change
is irreversible (IPCC, 2022; Bush & Lemmen, 2019). To manage these
impacts, physical climate perils must be identified, mitigation measures
must be applied, and remaining risk must be disclosed.



The objective of this report is to present a risk
management protocol that will aid financial market
participants (e.g., institutional investors, retail investors,
securities commissions) in incorporating physical
climate risk into investment decision-making and
disclosure and guide the implementation of adaptation
measures across industry sectors to minimize losses.
Before turning to this protocol, a review of the
evolving relevancy of climate change applied to the

capital markets is in order.

Impact of Physical Climate Risk
Across the Capital Markets

In response to irreversible climate change, global
warming, exacerbated extreme weather events, and

the global response to these threats, the safety and
soundness of the global financial system will continue to
be significantly impacted (OSFI, 2022; Brunetti, et al.,
2021; TCFD, 2021; Krueger, et al., 2019; Roman, 2019).

Physical climate change and extreme weather adversely
affect economic and financial outcomes across industry
sectors through loss and damage to private and public
infrastructure, negative supply chain shocks, disruptions
to the continuity of business operations, reduced labour
productivity, and rising mortality rates (OSFI, 2022;
Andersson, et al., 2020; Brunetti, et al., 2021).

This prompts the reassessment of asset values,
changing the cost or availability of credit and
insurance, and/or may affect the timing or reliability
of cash flows (OSFI, 2022; Andersson, et al., 2020;
Brunetti, et al., 2021). Micro and macro-economic
trends (i.e., jobs creation/loss, household income/debt,

inflation, etc.) could also be impacted by a changing

Introduction

climate - creating, and amplifying, financial risks'?

(BOC, 2023; BOC, 2021).

To support eflicient capital allocation toward companies
responding to these threats, financial markets must price
risk appropriately and to do so they must have accurate
information to inform market participants (SEC, 2022a;
OLECD, 2021). Comparable, reliable, and timely
disclosure from companies, across all industry sectors/
subsectors, will provide the information needed to

properly price and value assets (OECD, 2021).

Global Disclosure Frameworks
and Standards

Within the growing field of sustainability and climate-
related disclosure, multiple frameworks and standards
exist to establish a foundational layer of data required
to inform investment and business decision making.
Disclosure frameworks provide a set of principles-based
guidance for how information should be structured
and prepared across broad topics, while disclosure
standards provide specific and detailed requirements

of what should be reported for each topic. Disclosure
frameworks and standards are complementary and

designed to be used together.

As a principles-based framework, the Task Force
on Climate-Related Financial Disclosures (TCFD)
was created to help investors, lenders, insurance
underwriters, etc. identify and understand the

information needed to assess and price climate-related
risks and opportunities (TCFD, 2022; UNEP FI, 2022).

1 Micro-economic example: weather-related property destruction
can lead to financial institution losses, resulting in less lending
and reduced investment (ECB, 2020; Brunetti, et al. 2021).

2 Macro-economic example: rebalancing portfolios to
account for a greater probability of chaos/black swans/tail
events within a 12-month forward looking economic outlook

(ECB, 2020; Brunetti, et al. 2021).
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To action frameworks such as the TCFD, the
Sustainability Accounting Standards Board (SASB)
developed specific metrics and targets, across 77
industry sectors, that identify environmental, social
and governance (ESG) issues most relevant to financial

performance and enterprise value (SASB, 2022).

The TCFD and SASB are two examples of disclosure
frameworks and standards that characterize the disclosure
landscape. Companies and financial institutions utilize
a variety of disclosure standards and frameworks, often
referred to as the “ESG alphabet soup” (IFRS, 2023a;
Watkin, 2023; Kirkland & Ellis, 2022; Whieldon, 2021;
Metz & Bakos, 2021; Jones et al., 2020).

Companies and financial
institutions utilize a variety
of disclosure standards and

frameworks, often referred to as
the “ESG alphabet soup”.

Growing pressure from governments, consumers and
investors has compelled companies to respond to
climate change through voluntary disclosures, which
are often seen as inadequate (Jessop et al., 2022,
Halper et al., 2021). Voluntary disclosures experience
significant gaps in reporting as not all issuers disclose
risks that may be material to operations (SEC, 2022a;
Whieldon, 2021; OSC, 2018). For example, many
companies fail to consider the strategic and financial
impacts physical climate risks have on their business,
assessing only the impact their business has on the

environment and climate (or vice versa) (CDSB, 2020).

Mandatory climate-related disclosure standards are
necessary to drive standardization for capital markets to
reduce fragmentation, simplify the disclosure landscape
and increase standardization (CSA, 2022; Fairfax et al.,
2022). Accordingly, the Canadian regulatory body, the

Office of the Superintendent of Financial Institutions

Introduction

(OSFI), issued “Guideline B-15: Climate Risk
Management”, a mandatory climate-related financial
disclosure that aligns with the TCFD (OSFI, 2023;
OSFI, 2022). The guideline is intended to “incentivize
improvements in the quality of federally regulated
financial institutions governance and risk management
practices related to climate — increasing transparency
and public confidence in the Canadian financial system”
(OSFI, 2023; OSFT, 2022). Additionally, a newly formed
organization in Canada, the Canadian Sustainability
Standards Board, will oversee adoption of global
corporate sustainability standards and tailor the new

standards for the domestic market (Jones, 2023).

In the United States, the Securities and Exchange
Commission (SEC) is proposing amendments to the
Securities Act of 1933 (“Securities Act”), which would
require registrants to provide climate-related information
in their registration statements and annual reports
(which aligns with the TCFD) (SEC, 2022b; I'ederal
Register, 2022). Similarly, the European Commission
has adopted a technical standard to be used by financial
market participants when disclosing sustainability-related
information under the Sustainable Finance Disclosures
Regulation (SFDR) (EU Commission, 2022a).

Even as regulatory requirements become
commonplace, there is still an over saturation of
disclosure frameworks and standards in the market that
do not provide stakeholders with complete, consistent,

and comparable information (Table 1).

To streamline sustainability and climate disclosure
requirements, the International Financial Reporting
Standards Foundation (IFRS) announced the creation
of a new standard-setting board - the International
Sustainability Standards Board (ISSB). The ISSB was
created to develop a comprehensive global baseline of
sustainability and climate-related disclosures to meet
the information needs of the capital markets (IFRS,
2023a; IFRS, 2022a; Kirkland & Ellis, 2022; Grimaldi
et al., 2020).
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Table 1: Comparative Overview of ESG Frameworks (areas of focus differ sharply between reporting frameworks)

Names of

Structural Differences between Frameworks and Standards

Indigenous

Considerations

Frameworks and Environmental Governance Indigenous
Standards Extent of Adoption  Metrics & Targets Considerations Social Considerations Considerations Peoples (IP)
Organization for 50 governments Include targetsas | Environmental impacts of | « Workers & Relationships Governance Structures Human Rights
Economic Co-operation| representing part of internal activities, products, and with Workers & Policies Impacts on IP
and Development two-thirds of global | environmental services « Human Rights
Guidelines for trade adhere to the | control system
Multinational Guidelines
Enterprises
Task Force on >3,000 Metrics and targets | Climate Risks & « Reputation Risk Governance around No mention
Climate-Related organizations are used to assess Opportunities « Supply Chains climate-related risks &
Financial Disclosures | TCFD supporters and manage risks « Employee Safety opportunities:
and opportunities, « Workforce Management & a. Board's Oversight
Scope 1, 2, 3 (if Planning of Risks &
appropriate) GHG Opportunities
emissions b. Management's Role
in Assessing &
Managing Risks &
Opportunities
Global Reporting Thousands of « Universal: human | « Materials « Employment « Anti-corruption Rights of IP
Initiative reporters in more capital metrics, « Energy « Labour/Management « Anti-competitive
than 100 countries compensation « Waste Relations Behavior

« Topic-specific
metrics (e.g.,
emissions, energy
intensity)

« Supplier Environmental
Assessment

« Emissions

- Biodiversity

« Water & Effluents

« Environmental

« Occupational Health & Safety

« Training & Education

« Diversity & Equal
Opportunity

« Non-Discrimination

- Freedom of Association and

« Procurement
Practices

« Indirect Economic
Impacts

« Economic
Performance

regions disclose
worldwide

« Commodity, land,
consumption
metrics

Responsibility for
Topic

« Incentives for
Management on Topic

Compliance Collective Bargaining « Market Presence
« Child & Forced Labour « Tax
« Security Practices
« Local Communities
« Supplier Social Assessment
« Public Policy
« Customer Health & Safety
« Marketing & Labeling
« Customer Privacy
Carbon Disclosure 9,600 companies « Emissions and « Climate « Employee Engagement « Board Oversight of UN Declaration
Project disclose globally, climate-related - Water Related to Topic Topic on the Rights
including more metrics and - Forests « Employee Incentives for « Board Member of IP
than 2,500 targets Management of Topic Issues | Competence Related Remediation
North American « Water « Sacial Criteria of Public to Topic of Adverse
companies. 800 consumption Commitments - Management Impacts on IP

Sustainability
Accounting
Standards Board

Standards are
available for 77
industries.
1858 unique
SASB reporting
companies

Topic-related
metrics and targets

« GHG Emissions

« Air Quality

« Energy Management

« Water & Wastewater
Management

« Waste & Hazardous
Materials Management

« Ecological Impacts

« Human Rights & Community
Relations

« Customer Privacy

« Data Security

« Access & Affordability

« Product Quality & Safety

« Customer Welfare

« Selling Practices & Product
Labeling

« Labour Practices

« Employee Health & Safety

« Employee Engagement,
Diversity & Inclusion

Security, Human
Rights, & Rights
of Indigenous
Peoples
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Names of
Frameworks and
Standards

Extent of Adoption

Structural Differences between Frameworks and Standards

Metrics & Targets

Environmental
Considerations

Social Considerations

Governance
Considerations
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Indigenous
Considerations
Indigenous
Peoples (IP)

Development
Canada, and
National Bank of
Canada

« Environmentally
Sustainable Management
of Living Natural
Resources and Land Use

« Terrestrial & Aquatic
Biodiversity

« Clean Transpaortation

» Sustainable Water and
Wastewater Management

« Climate Change
Adaptation

« Circular Economy
Adapted Products,
Production Technologies,
and Processes and/or
Certified Eco-Efficient
Products

« Green Buildings

« Employment Generation

« Food Security & Sustainable
Food Systems

« Socioeconomic
Advancement &
Empowerment

International Over 2,500 « Monetized Natural Capital Human Capital - Governance Structure, | No Mention
Integrated Reporting | businesses in 75 metrics helpful Processes, and
Framework countries « Targets and Practices
indicators with « Leadership Structure
respect to targets « Remuneration and
Incentives Linked to
Value Creation
Climate Disclosure 374 CDSB - Monetized « GHG emissions « Internal Workforce « Environment & Social | Impact on
Standards Board Framework users metrics helpful - Energy « Value Chain Workforce Policies and Strategies | Indigenous
Framework « Targets and « Non GHG pollutants « Community Members communities
indicators with - Deforestation and « Consumers is mentioned
respect to targets Ecosystems under social
« Resource Use disclosures
« Water Use
« Waste and Spillages
Green, Social, and Canadian ICMA « Measurable and Green Projects include: Social Projects include: N/A No Mention
Sustainability-Linked | member firms benchmarked « Renewable Energy & - Affordable Basic
Principles, and include Arteria KPls Energy Efficiency Infrastructure
Sustainability Bond Al'Inc, Bank of « Targets based on | - Pollution Prevention & « Access to Essential Services
Guidelines Montreal, Export performance Control « Affordable Housing

Source: 0ECD, 2023; TCFD, 2021; GRI, 2023a; CDP, 2023; SASB, 2023a; SASB, 2023b; IFRS, 2023b; IFRS, 2023c; ICMA, 2023.

The ISSB’s “International Financial Reporting

Standards S2 Climate-related Disclosures” builds on the

recommendations of the TCFD and incorporates

disclose environmental impact - to ensure its 17,000+

industry-based disclosure requirements from SASB to

simplify the disclosure landscape (IFRS, 2023a; IFRS,
2022a). ISSB’s Climate-related Disclosure sets out
requirements to identify, measure and disclose climate-
related risks and opportunities through data-based
and narrative-driven disclosures (IFRS, 2023a; IFRS,
2022a). This streamlines the process for organizations
like the Carbon Disclosure Project (CDP) - an

international organization helping companies and cities

The ISSB is also working with the European

voluntary users align disclosure data correctly (IFRS,

2022b; CDP, 2022).

Commission, European Financial Reporting Advisory
Group (EFRAG), International Organization of
Securities Commissions Organization (IOSCO) and
Global Reporting Initiative (GRI) to ensure alignment
of all climate-related disclosures (IFRS, 2022¢; EU

Commission, 2022b, EBA, 2022; IOSCO, 2022;

GRI, 2022).

Transitioning From Rhetoric to Action: Integrating Physical Climate Change and Extreme Weather Risk Into Institutional Investing

12



The problem 1s there are
no industry specific metrics
and targets, within an
industry sector/sub-sector,
against which a company
can be benchmarked.

Disclosure requirements for ISSB (and TCFD) fall

into four broad pillars — governance, strategy, risk
management, and metrics and targets (IFRS, 2023a;
IFRS, 2022a; TCFD, 2022). The issuer is responsible
for disclosing how a company would approach these
four pillars in the context of climate-related risks and
opportunities. In addition to general reporting guidance,
the ISSB recommends that entities rely on industry-
specific guidance for disclosures to be provided on a timely
basis, maintain consistency over time, and comparability

among companies within similar sectors, industries, or

portfolios (IFRS, 2023a; IFRS, 2022a; Deloitte, 2022).

The problem is there are no industry specific metrics
and targets, within an industry sector/sub-sector,
against which a company can be benchmarked. SASB
and GRI have taken the lead to develop industry
specific standards but offer limited explanation as to
the actions investee companies should take to reduce
these disclosed risks (SASB, 2023b; SASB, 2023c, GRI,
2023b). To ensure investment and business criteria

in the ESG landscape are not misleading, investors
need credible ways to understand issuer risk, while
demonstrating how climate risks are incorporated into
decision making (Vasil, 2023; IFRS, 2023a; Nguyen

& Goldstein, 2022; TCFD, 2022; Fairfax et al., 2022;
CCRI, 2021; Metz & Bakos, 2021).

Relative to the physical risks of climate change, the
outstanding challenge for market participants is to:
(1) identify which extreme weather events have the

highest probability of affecting individual industry

Introduction

sectors/sub-sectors, and (2) assess whether potential
investee companies have implemented appropriate
actions to mitigate extreme weather risks specific to

sectors/sub-sectors.

The primary purpose of this paper is to present a
protocol and risk management framework that will act
as (1) a template against which companies can self-
evaluate their management of physical climate risk,
and (2) an industry-wide benchmark that financial
market participants can use to compare company

efforts to reduce risks with an industry sector.

The primary purpose of

this paper 1s to present a
protocol and risk management
framework that will act as

1. a template against which
companies can self-evaluate
their management of
physical climate risk, and

2. an industry-wide benchmark
that financial market
participants can use to
compare company efforts
to reduce risks within an
industry sector.

This protocol complements frameworks and standards
that already exist (e.g.,, TCFD, SASB, GRI, ISSB, etc.),
by providing a means for companies to identify and
mitigate risks. The protocol also directly addresses
Canada’s National Adaptation Strategy by allowing
businesses to include adaptation to climate change in
plans and strategies to strengthen their competitiveness,

while communicating the business case for adaptation

to clients (GOCGC, 2023).
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The protocol expands on work previously completed by
the Intact Centre on Climate Adaptation (Intact Centre)
in the 2020 report, “Factoring Climate Risk into Financial
Valuation”. The protocol prioritizes the top means by
which severe, yet plausible, climate-related disasters
(e.g., flood, wildfire, wind, etc.) may negatively impact
business continuity for each industry sector/sub-sector,
while simultaneously identifying actions a company
should take to mitigate prioritized risks (including
probable and tail risk) (Feltmate et al., 2020).

Climate Risk Matrices (CRMs)

The risk prioritization framework is profiled in

easily interpretable industry-specific Climate Risk
Matrices (CRMs), which convey utility to users by
describing exactly how a company should identify and

manage climate change and extreme weather risks.

Furthermore, by way of a case study, this report
demonstrates market-level impacts associated with
extreme weather on the commercial real estate sector
and the predisposition to incorporate physical climate

risk into share price and asset valuation.

Applicability to Stakeholders

Although the target audience for the Climate Risk
Matrix framework is institutional investors, the matrix

1s also of value to:

1. Retail Investors: individual or private
Investors can incorporate this guidance into ESG
investment strategies to ensure physical climate

risk is included in investment decision making,

2. Securities Commissions: calling for

material climate risk disclosure by issuers

(e.g., GSA Staff Notice 51-358, 2019a; OSC

Introduction

National Instrument 51-107: Disclosure of
Climate-related Matters, 2021),

3. Credit Rating Agencies: under
circumstances where extreme weather events
might impact the capacity of a borrower to

repay a loan (Tigue, 2019),

4. Boards of Directors: requiring concise
guidance on the physical manifestation of

climate change risk; and

5. Financial Institutions, and the financial
system more broadly: participating in the global
response to the threats posed by climate change

(OSFI, 2022) (Box 1).

In sum, a concise encapsulation of industry-specific
climate change and extreme weather risks, presented in
a standardized user-friendly form, will provide high-
quality, reliable, and accurate information to serve the
needs of a range of users (i.e., sufficiently granular to
guide specialized users (institutional investors), while
high-level enough to provide information to the general
public (retail investors)), and support stakeholders in
developing greater resilience to, and management of,

physical climate risks.

In this study, six industry sectors/subsectors are profiled
to illustrate how climate change and extreme weather
risk can be incorporated into portfolio management

and business decision making:

® Electricity Transmission & Distribution (“T'&D”)
® Commercial Real Estate (“CRE”)

® Property and Casualty (“P&C”) Insurance

(Personal Home Insurance)
® Banking (Residential Mortgage Providers)
® Hydroelectricity Generation

® Wind Electricity Generation
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These six industry sectors were selected as “model or

illustrative sectors”, based on four requisite criteria any populated region of Canada IPCC,
(TCFD, 2019): 2022; Bush & Lemmen, 2019), and

® Operational Impacts: Model sectors ® Subject Matter Expertise: subject matter
experience substantial impacts due to climate experts, generally drawn from professional
change and extreme weather events (e.g., industry associations, are/were accessible to
Chen, 2021; Pryor et al., 2020; Kovacs, 2019; identify the impact(s) of climate change on
Burillo, 2018; USDE, 2017; Bienert, 2016), the sector.

* Mitigation Actions: relative to the model Before describing the framework to establish a Climate
sectors, means to mitigate climate change Risk Matrix, it is necessary to first understand how
and extreme weather risks are reasonably well climate risk will continue to become more severe, and
understood (e.g., BOMA, 2022; IBC, 2022; thus of greater relevance to stakeholders across the
S&P, 2022; IEA, 2021; CSA, 2019a), capital markets.

® Geographical Range: climate change and
extreme weather risks (e.g., flood, wildfire,

wind) can impact model sectors in virtually
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Box 1: Climate Risk Matrices (CRMs) can mobilize 0SFI's Guideline B-15: Climate Risk Management - Sound Business
Practices and Prudential Limits

The Office of the Superintendent of Financial Institutions (OSFI) Guideline B-15: Climate Risk
Management — Sound Business Practices, emphasizes that “building resilience against climate-related risks

requires vulnerabilities to be addressed throughout business models, operations, and balance sheets” (OSFI,

2023).

Federally Regulated Financial Institutions (and other businesses) should “identify, collect, and use
reliable, timely, and accurate data pertaining to physical risk concentrations (e.g., geophysical location of
exposures, sectors, products or counterparties) relevant to its business activities to inform risk management

and decision making” (OSFI, 2023). This information can also be used to “measure and assess climate-

related risks” (OSFI, 2023).
Climate Risk Matrices (CRMs) provide a means to mobilize Guideline B-15.

CRMs identify and prioritize extreme weather (e.g., flood, wildfire, wind, etc.) impacts specific to the
operations of an issuer, and the actions the company should take to limit those risks. Importantly, the risks

identified in the CRMs are “truth-tested” based on consensus by subject matter experts.

When tools are developed by external third parties, such as the CRMs, OSFI advises that “businesses should
understand the data, methodology, assumptions and limitations” of the information being provided (OSFI,
2023). The value CRMs provide is that they are non-technical in nature, so interpretation of physical climate
risks does not require in-depth expertise. Anyone, from retail investors to portfolio managers, with or without

expertise in a given industry sector, could utilize this information.
Additionally, CRMs offer 100% transparency — they are not shrouded in “black box” algorithms.

Finally, OSFI advises that “climate-related risks should be incorporated into internal monitoring and reporting
to assess effectiveness of climate risk management” (OSFI, 2023). CRMs offer a practical, cost-effective, and
user-friendly method to incorporate physical climate risk into investment and business decision-making that
complements frameworks and standards such as TCFD, SASB and ISSB (IFRS, 2023a; TCFD, 2022).

The CRMs reflect the direction of ISSB and TCFD’s pillars of:
* Governance - integrating climate change risks and opportunities into governance protocols
® Strategy - incorporating climate-related risks and opportunities into the organization’s business,
strategy, and financial planning
* Risk Management - disclosing how organizations identify, assess, and manage climate-related risks

® Metrics and Targets - assessing and managing relevant climate-related risks and opportunities

where material (IFRS, 2023a; TCFD, 2022).
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Growing Costs of Climate Change

As profiled in Canada’s Changing Climate Report
2019 (Bush & Lemmen, 2019), and in Climate Change
2022: Impacts, Adaptation and Vulnerability IPCC, 2022), a
certain degree of climate change and extreme weather
is effectively irreversible, and will continue to challenge
many, if not all, industry sectors across Canada.
Although initiatives within Canada, and globally, to
mitigate greenhouse gas emissions (e.g., Canadian Net-
Zero Emissions Accountability Act 2021) (GOC, 2021;
GOC, 2020a) and sequester carbon (GOC, 2022) are
commendable, these efforts will slow, but not stop,

climate change.

The term “new normal” is often used to describe
weather that today is more extreme than was

commonplace prior to 2010 (Ludden, 2021; Moore,

Introduction

2019) — however, caution should be exercised relative to
this terminology, as it can instill a sense of complacency
that could unintentionally add risk to investment and

business decision-making.

Extreme weather, driven in concert with a changing
climate, will continue to evolve and become
increasingly severe over time, thus generally rendering
greater costs across industry sectors. That is to say

that there will be nothing normal about the
weather of the future (UCAR, 2022; GCA, 2019).
Market participants and stakeholders must, therefore,
be vigilant and cognizant of the increasing potential for

severe weather to impact investments over time.

For example, Figure 1 presents catastrophic insured
losses (i.e., events that trigger > $25 million in claims)

associated with extreme weather in Canada over

Figure 1: Catastrophic Insurable Claims ($ Can/billions) in Canada, 1983-2022. Red bars represent loss + loss adjusted
expenses. STininsured loss reflects an “insurance gap” of $3-4.
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the period 1983-2022. From 1983-2008, insurance
losses ranged from $250-$450 million per year (IBC,
2020). From 2009-2022 losses increased, averaging
approximately $2 billion per year, and for 13 of those
14 years, annual losses exceeded $1 billion. For 2022,

losses reached $3.1 billion, ranking it as the 3rd worst

year for insured losses in Canadian history (IBC, 2023).

Unlike 2016, the highest loss year on record, where the
Fort McMurray, Alberta, wildfire accounted for about
75% of national losses, the disasters of 2022 were

widespread and variable (IBC, 2023). Climate change
models predict geographically dispersed impacts, and

that is what Canada is experiencing (Feltmate & Shukle,

2023).

As a cautionary note, the upward claims trend in
Figure 1 is not solely due to escalations in extreme
weather events. For example, compounding factors
that can affect claims include loss of natural habitats
(i.e., wetlands, grasslands, forested areas, etc.) due

to development, aging municipal infrastructure and

housing construction practices that in the past did

not adequately incorporate resilience considerations
(Eyquem & Bakos, 2022; Bakos et al., 2022; Moudrak
& Feltmate, 2019).

Introduction

Compounding factors that can
affect claims include loss of
natural habitats (1.e., wetlands,
grasslands, forested areas,
etc.) due to development,
aging municipal infrastructure
and housing construction
practices that in the past did
not adequately incorporate
resilience considerations.

Further evidence of the growing costs associated with
extreme weather is evident in escalating payments
made by the Federal Government of Canada through
Disaster Financial Assistance Arrangements (DFAA)

- funds transferred from the federal to provincial or
territorial governments, principally to provide relief
when the costs associated with extreme weather

events are exceptional. According to Public Safety
Canada, since the inception of the program in 1970,
the Government of Canada has contributed more
than $5.97 billion in post-disaster assistance (PSC,
2021; PBOC, 2016). From 2020-2021, the estimate for
payments through this program was $445.75 million,
up from $345.8 million in 2018-2019, substantially in
excess of the nominal DFAA budget of $100 million
(per year) (PSC, 2021; PBOC, 2016). Escalating
insurance claims combined with substantial increases
in DFAA transfer payments presage the growing risk of

climate change and extreme weather.

The discussion of this paper now turns to a practical
means to prioritize risks in user-friendly format that can

be used in investment and business decision-making.
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Method: Developing
Climate Risk Matrices
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The method used to develop

the CRMs 1s described below.
The protocol to establish climate
risk prioritization applies to all
industry sectors.

The method to establish a Climate Risk Matrix was
based on two axioms. First, Operating Officers, or
similarly experienced senior persons, who have worked
in specific industry sectors for an extended period of
time (which in this study was deemed to be > 15 years
of service), are best positioned to identify and prioritize
climate change and extreme weather risk for their
industry. Second, when 5 to 10 of the aforementioned
subject matters experts agree on the prioritization

of industry specific risks, this lends assurance to the
outcome (i.e., no one understands the business of a business

better than the business).

Based on the above criteria, subject matter experts,
with at least one representative drawn from eastern,
central, western, and northern regions of Canada, were
engaged virtually (due to COVID-19) in the following
generalized protocol to create the CRMs:

1. each expert was asked to identify physical
climate change risks/hazards they deemed to be
most material to their business operation (e.g.,

flood, wildfire, wind, etc.),

2. each expert was asked to describe up to 5
ways business continuity/operations could be
impacted by each of the identified hazards (e.g.,
access to facilities, service disruption, power

outage, equipment damage, etc.), and

3. experts were asked to identify the most
material hazards and associated operational
challenges impacting the industry as a whole

(accomplished vis-a-vis a voting exercise, where

Method

only 2-3 operational challenges were permitted

per hazard).

Once the climate change and extreme weather
concerns were established, participants performed
three additional tasks:

4. identified what action, if any, could be
reasonably taken to limit the identified
risk/hazard,

5. established a question/challenge that a portfolio
manager could present to an investee company/
issuer to determine if the issuer is aware of the

risk; and

6. provided direction as to what would constitute
an “excellent response” or “good response”
by the issuer in reference to the point of risk

mitigation under consideration.

The protocol applied

to establish climate risk
prioritization 1s applicable
across all industry sectors.

Additionally, the protocols to establish CRMs draw
upon climate risk factors identified through such
organizations as (but not limited to) ISO, Standards
Council of Canada, National Research Council,
Canadian Standards Association, Sustainability
Accounting Standards Board, Global Reporting
Initiative, and the International Electro-technical

Commission Standards.
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Method

This generalized protocol was first profiled in the Utilities: Wind Electricity Generation
Ir?tact .Centre (?020) report, “Factoring Climate Risk into 5 Z

Financial Valuation”, where CRMs were completed for o

the following industry sectors: AAA

Utilities: Electricity Transmission and Distribution (T&D)  Finally, in this paper, the assumption is that the

manifestation of extreme weather would likely be of

risk to an issuer, more so than a benefit.

Utilizing the same protocol and complementing
the CRMs already created, four new matrices were
developed to convey standardized climate risk
information in a user-friendly manner to ensure
maximum uptake of data by technical and non-

technical audiences for the following sectors:

Financials: Banking

Bk ] S /s]

CHERO LD

Financials: Property and Casualty (P&C) Insurance

B8
ooyfoo o) |8
onlomyonl oo

Utilities: Hydro Electricity Generation

M )

Transitioning From Rhetoric to Action: Integrating Physical Climate Change and Extreme Weather Risk Into Institutional Investing 21




esults: Climate
isk Matrices for Six
ndustry Sectors




Material presented in Tables 2 and 3 was initially
published in the report, “Factoring Climate Rusk into
Financial Valuation” (Feltmate et al., 2020). CRMs should
be updated, minimally every five years, unless material
changes in risk merit more frequent adjustments.
Tables 2 and 3 have been updated (since 2020) based
on subject matter expert consultation (2022-2023).

13 international
institutional investors, with
a combined $2 trillion of
Assets Under Management
(AUM), were surveyed

and agreed that industry-
specific CRMs are a useful
tool to inform investment
decision-making from the

perspective of portfolio
management.

Results

Tables 2 and 3 were field tested with investment
professionals to determine their utility and ease of use,
with results published in the report, “Institutional Investors
Find Alpha in Climate Risk Matrices: Global Survey Find”
(Moudrak et al., 2020). In this report, a group of 13
international institutional investors, with a combined
$2 trillion of Assets Under Management (AUM), were
surveyed and agreed that industry-specific CRMs are a
useful tool to inform investment decision-making from

the perspective of portfolio management.

Another outcome of the survey was the request from
institutional investors to expand the level of detail
provided in the CRMs to include more information,
particularly in the “risk reduction measures” section of

the matrices. Tables 2-7 incorporate that request.
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Results

Table 2. Climate Risk Matrix - Electricity Transmission and Distribution ( [l = prioritized areas of focus)

ANNA
ANNA
ANNA

Flood

Flood-induced high-
water levels result in
inadequate electrical
clearances below lines
that are hazardous to
the public.

ANNA
ANNA
ANNA

Ensure structures

are tall enough for

safe clearance under
foreseeable flood
levels, or T&D lines are
installed underground.*

What percentage of
T&D lines in flood-
prone areas have
sufficient clearance to
safely accommodate a
1:200-year flood without

)

Wildfire

Wildfire along T&D
corridors can cause
outages if corridors
are not adequately
clear of brush.

“ Vegetation/tree
contacts with transmission
lines can cause arcing,
fires, and outages.

)

Conduct patrols (visual
and/or drone** inspection
of utility equipment and
structures) in wildfire
prone areas.

“ Clear vegetation
along transmission
corridors.

Key Questions and R

)

“ Have companies
taken action to address
wildfire mitigation?

|
~ -
- ~

Extreme Heat

Extreme heat can
increase the risk of
power outages. Very
high temperatures
make the likelihood

of technical failure
greater, at a time when
operators may already
be challenged in their
ability to meet peak
demand.

|
~ -
- ~
[

Enhance the system’s
capacity to deal with
higher demand under
high temperature
conditions.

esponses to Determine

Has system capacity
been enhanced (i.e.,
is there sufficient
capacity) to fulfil
higher demand during
heat waves and avoid

Electricity Transmission and Distribution (T&D)

Key Climate Risk Impacts

—Dn
)

Windstorm

Vegetation/tree
branches can fall onto
T&D lines causing
outages.

Distribution poles and
overhead lines can be
brought down by wind
forces.

—Dn
=

Clear vegetation along
transmission corridors.

Install anti-galloping
devices on conductors
and ensure structures
are designed to
withstand winds.

—Dn
)

What percentage of total
length overhead T&D
lines in treed areas are
closer than 10 metres
horizontally to tree
branches that are higher

*

Snow and Ice Loading

“ T&D lines and
structures can
collapse under heavy
ice loading (emphasis
on distribution poles
and lines).

Risk Reduction Measures

*

“ Install visual
monitors to detect ice
loading. Before ice
loads build, boost
current to melt ice
(i.e., short the line).

Readiness to Mitigate Physical Climate Risk

*

“ Are overhead lines
that are susceptible to
icing monitored during
winter months?

7z

Thawing Permafrost

Thawing/discontinuous
permafrost can
displace transmission
tower foundations,
causing structural
collapses and outages.

7

Modify structure/
designs to readily
permit adjustment of
towers when line patrols
identify permafrost
thaw displacement.

=z

Do transmission
structures, in
discontinuous
permafrost areas, have
enough redundant
capacity available?

been scheduled and

budgeted

de-energizing the line? outages? than the conductors?
Excellent response Excellent response Excellent response Excellent response Excellent response Excellent response
>75% yes System has already <5% yes yes
been enhanced
Good response Good response Good Response
50% or more Enhancements have <25%

*As of July 2023, underground lines are not a cost-effective risk reduction measure.
**Utilities need funding and/or rate increases to purchase drones, as visual inspections are not always practical.
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Table 3. Climate Risk Matrix - Commercial Real Estate ( [l = prioritized areas of focus)

Results

ANNA
ANNA
ANA

Flood

“ Major or minor
flooding can lead to
property damage,
business continuity
disruptions, critical
equipment damage and/
or rendering it
unworkable, and
potential for loss of life.

ANNA
ANNA
ANA

Emergency Management
Plan, including flood
procedures, tested
annually with operations
staff and tenants.

Elevators are equipped
with water sensors to
automatically return to
higher floors if water is
in the basement or the
underground parking.

“ Critical equipment
such as HVAC, electrical
and communication
systems and server
rooms are elevated
above expected flood
levels. If not feasible to
elevate, these systems
are wet flood-proofed.

Commercial Real Estate

Key Climate Risk Impacts

)
Wildfire

Wildfire can lead to
property damage,
business disruption and
loss of life.

Smoke from wildfires
contains fine
particulate matter
and gases (i.e., carbon
monoxide, carbon
dioxide), which when
concentrated impact
respiratory health and
may aggravate pre-
existing heart and lung
conditions.

)

“Wildfire-resistant zone”
is established within

10 metre perimeter of
property.

Roofs and gutters kept
free of combustible
materials, and openings
and vents are equipped
with non-combustible
screen mesh.

HEPA/Activated Carbon
filters are installed on
HVAC system to cleanse
air from wildfire smoke.
For new construction,
fire resilient materials
should be used.

=—2n
)

Windstorm

I] High winds can
loosen the
perimeter flashing
of the roof leading
to roof detachment
or “peel off".

Windborne debris can
shatter windows.

High winds increase
the probability of
water being brought
into the buildings.

o)s)
=

“ Roof is reinforced
and additional fasteners
are applied at the
perimeter and corners.

Impact-resistant glass
is installed to prevent
shattering from debris.

|
~ N\~
PR

Extreme Heat

Extreme heat can
increase likelihood

of HVAC failure,

damage heat-sensitive
equipment (e.g., servers,
freezers), cause
business disruption and
loss of life (cold storage
and data centres of
greatest concern).

Extreme heat will
exacerbate water stress
impacting water supply
and quality used for
irrigation, potable water,
and cooling demands of
buildings.

|
~ -
PANZN
1

HVAC system is designed
to effectively condition
air (keep temperature
and humidity within
appropriate levels of
thermal comfort) under
foreseeable extreme
heat conditions.

Emergency Management
Plan, including extreme
heat procedures, is
tested annually with
operations staff and
tenants.

Provision is made for
emergency backup
during potential power
outages.

-

Uii /0/0
0/0/

070/

Ice, Hail, Snow Loading

Snow and ice can
accumulate on flat
roofs, increasing the
risk of roof collapses.

As snow and ice melt
on the roof, leaks can
cause water damage
and mould.

Outdoor pipes and
pipes in unheated areas
(basements, garages,
crawl spaces) can burst
under extreme cold.

Hail can shatter
windows and damage
glass facade buildings.

Snow and ice are
proactively removed
from roofs.

Snow removal items
are available (e.g.,
heating cables and
chemical deicers)
and snow/ice removal
contractors are
secured.

Thermal imaging
cameras are installed
to detect leaks and
prevent mould.

Outdoor pipes and
pipes in unheated areas
are insulated and/or
drained and turned off
during winter months.

=z

Thawing Permafrost

Thawing permafrost
can lead to structural
building collapses.

Risk Reduction Measures

=z

Building foundations
are strengthened with
piles, backfilled with
coarse- grained soil
under the foundation.

Power back-up generation should be installed across all facilities.
Adaptation/Resilience Plans should complement Emergency Management/Response Plans
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Key Questions and Responses to Determine Readiness to Mitigate Physical Climate Risk

Results

e nunc,
electrical,
communication
systems, and server
rooms elevated or
otherwise flood
protected?

Excellent response
Yes, for 100% of
facilities within an
investment portfolio.

Good response

>75 of facilities in
investment portfolio,
with plans and funding
to integrate for
outstanding facilities.

)

Does HVAC system have
capacity to cleanse air
from smoke?

Excellent response
Yes, for 100% of
facilities within an
investment portfolio.

—Dn
=

I] Is roof reinforced
for severe wind around
upper perimeter and
corners?

Excellent response
Yes, for 100% of
facilities within an
investment portfolio.

Does HVAC system have
capacity to deal with
foreseeable extreme
heat conditions?*

Excellent response
Yes, for 100% of
facilities within an
investment portfolio.

Good response
>50% of facilities
within an investment
portfolio.

Are snow and ice
proactively removed
from roofs?

Excellent response
Yes, for 100% of
facilities within an
investment portfolio.

Good response
>75% of facilities in
high snowfall regions
(higher % required
for buildings with flat
roofs).

7

Are measures present
to limit damage where
permafrost loss may
affect structural
integrity?

Excellent response
Yes, for 100% of
facilities within an
investment portfolio.

* Extreme heat: An event exceeding heat warning criteria - considering minimum/maximum temperatures, humidity, and duration. Heat Warning Criteria: Heat
warnings issued in provinces/territories according to criteria outlined by the federal government, in co-ordination with local health authorities. Based on regional

relationships between climate and health (GOC, 2020b).
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Results

Table 4. Climate Risk Matrix - Canadian Banking Sector, Extreme Weather Risk Considerations (applicable to
Residential Mortgage Lending) ( [Bl = prioritized areas of focus)

[ BANK_| ]
Banking (Residential Mortgages) (SHEH fit'g)

Key Climate Risk Impacts

ANAA m o":“;’f"’ ;%‘é WW O

Flood Wildfire Hail Snow/ice Wind
u River overflow, intense u Wildfire events cause Hail events cause property Snow and ice events cause Wind events cause property
rainfall, and/or coastal flooding | property damage and/or total | damage (e.g., damage to property damage (e.g., roof | damage (e.g.. damage to
events increase occurrence of pmperty loss of homes roof surfaces and siding, CU”apse, frozen/burst pipES, roofs, shattered windows,
urban/sewer backup, basement | located in the wildland-urban | shattered windows, etc.). etc.). etc.).

flooding, long-term rot/mould | interface.
issues and/or total property loss.

Risk Reduction Measures - Short Term

AN _r)
n Provide customers with n Provide customers with | Provide customers with extreme weather protection guidance in annual mortgage mail outs to
home flood protection wildfire protection guidance | Promote deployment of risk reduction measures.
guidance in annual mortgage | in annual mortgage mail outs | Examples of responsive measures in hail zones: installation of hail-resistant roofing, hail
mail outs to promote to promote deployment of nets, siding materials and window shutters made from impact-resistant materials.
deployment of risk reduction | risk reduction measures. Examples of responsive measures for snow/ice: pipe insulation, removal/seasonal cleanup
measures. of dead/dangerous tree branches extended over house and power lines, snow removal from

Example of wildfire risk roofs and balconies, etc.

Example of home flood risk reduction measures. Examples of responsive measures for wind: installation of hurricane straps/clips, window shutters
reduction measures. made from impact-resistant materials, removal/seasonal cleanup of dead/dangerous tree branches

extended over house and power lines, secure loose outdoor items such as patio furniture, etc.

Signal to borrowers their risk exposure to a hazard(s), while noting insurance coverage is one tool that can be used to mitigate losses.

Reduction Measures - Long Term

AAA _D
“ Up-to-date flood risk “ Up-to-date wildfire risk Up-to-date extreme weather risk maps assist lenders in assessing the degree to which
maps assist lenders in maps assist lenders in properties with mortgages fall within extreme weather risk zones.
assessing the degree to assessing the degree to which
which properties with properties with mortgages fall | Encourage homeowners in high-risk hail, snow/ice, and wind zones to install extreme weather
mortgages fall within flood within wildfire risk zones. mitigation measures such as windows/roofs made from impact-resistant materials, window
risk zones. and pipe insulation, cleanup tree branches that extend over house and power lines, secure loose
Encourage (or require) items (e.g., patio furniture, firewood, garbage bins, BB('s), etc.*
Encourage (or require) homeowners in wildland-
homeowners in high-risk urban interface zones to
flood zones to install install wildfire mitigation
flood mitigation measures measures such as Class A
such as sump pumps fire-resistant roofing (steel
and/or backwater valves roof), move combustible
to reduce the flood risk materials (bushes, firewood)
profile of the home. 10m away from the home, etc.

Key Questions and Responses to Determine Readiness to Mitigate Physical Climate Risk

1. What percentage of housing stock falls within extreme weather risk zones? Good response: <10% Poor response: >10%

2. What percentage of customers receive guidance on means to reduce the extreme weather

risk profile of a home? Good response: > 90% Poor response: < 90%

* Mitigation measures should be applied at a property level (as shown above) and at a broader community level.
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Results

Table 5. Climate Risk Matrix - Canadian Property and Casualty (P&C) Insurance Sector; Extreme Weather Risk
Considerations (applicable to personal home insurance)( B = prioritized areas of focus)

ANNA
ANNA
ANNA

Flood

“ River overflow, intense
rainfall, and/or coastal
flooding events increase
occurrence of urban/sewer
backup, basement flooding,
long-term rot/mould issues
and/or total property loss.

ANNA
ANNA
ANNA

[I Up-to-date flood risk
maps assist insurers in
assessing the degree to
which insured properties fall
within flood risk zones.

Provide customers with home
flood protection guidance

in annual policy mail outs to
promote deployment of risk
reduction measures.

Example of home flood risk
reduction measures.

Property and Casualty Insurance - Personal Home Insurance

)

Wildfire

“ Wildfire events cause
property damage and/or
total property loss of homes
located in the wildland-
urban interface.

Risk Reduction Measures - Short Term

&)

Bl up-to-date wildfire risk
maps assist insurers in
assessing the degree to
which insured properties fall
within wildfire risk zones.

Provide customers with
wildfire protection guidance
in annual policy mail outs to
promote deployment of risk
reduction measures.

Example of wildfire risk
reduction measures.

o [
B8
oo

ondanten

Key Climate Risk Impacts

> =20
S ) ;%é WW
Hail Wind Snow/Ice

Hail events cause property Wind events cause Snow and ice events cause

damage (e.g., damage to property damage property damage (e.g.,
roof surfaces and siding; (e.g., damage to roofs, roof collapse, frozen/burst
shattered windows, etc.). shattered windows, etc.). pipes, etc.).

& T

Up-to-date extreme weather risk maps assist insurers in assessing the degree to which insured
properties fall within extreme weather risk zones.

Provide customers with extreme weather protection guidance in annual policy mail outs to
promote deployment of risk reduction measures:

Examples of responsive measures in hail zones: installation of hail-resistant roofing, hail
nets, siding materials and window shutters made from impact-resistant materials.

Examples of responsive measures for wind: installation of hurricane straps/clips, window
shutters made from impact-resistant materials, removal/seasonal cleanup of dead/dangerous
tree branches extended over house and power lines, secure loose outdoor items such as patio
furniture, etc.

Examples of responsive measures for snow/ice: pipe insulation, removal/seasonal cleanup
of dead/dangerous tree branches extended over house and power lines, snow removal from
roofs, balconies, etc.

(1] Encourage (or require)
homeowners in high-risk
flood zones to install flood
mitigation measures such as
sump pumps, backwater
valves, water alarms™*, etc. to
reduce the flood risk profile
of the home.

Utilize climate-specific stress-testing, beyond traditional catastrophe models, which analyze current and future climate hazards to inform pricing and portfolio adjustments*

Risk Reduction Measures - Long Term

&)

(1] Encourage (or require)
homeowners in wildland-
urban interface zones to
install wildfire mitigation
measures such as Class A
fire-resistant roofing (steel
roof), move combustible
materials (bushes, firewood)
10 m away from the home, etc.

Key Questions and Responses to Determine Readiness to Mitigate Physical Climate Risk

1. What percentage of housing stock falls within extreme weather risk zones (e.g., flooding, wildfire, etc.)?

= A+ T
Encourage homeowners in high-risk hail, snow/ice, and wind zones to install extreme weather
mitigation measures such as windows/roofs made from impact-resistant materials, window
and pipe insulation, cleanup tree branches that extend over house and power lines, secure loose
items (e.g., patio furniture, firewood, garbage bins, BB('s), etc.***

Good response: <10% Poor response: >10%

2. What percentage of customers receive guidance on means to reduce the extreme weather risk profile of their home?

Good response: >90% | Poor response: < 90%

* BOE, 2021.

** Tools like water alarms cannot prevent flood damage but can significantly reduce the severity of impact based on response times.
*#* Mitigation measures should be applied at a property level (as shown above) and at a broader community level.
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Results

Table 6. Climate Risk Matrix - Canadian Hydroelectricity Generation Sector; Extreme Weather Risk and Maintenance
Considerations ( [l = prioritized areas of focus)

01
High Temperatures

“ Premature structural
component failure and/or
decreased performance due
to thermal limits being
exceeded.

Hydroelectricity Generation

Key Climate Risk Impacts

ANN
’,’,Q/) ANANA
K AANAAN
Heavy Rain/Flooding

“ Extreme precipitation
combined with snowmelt
events can trigger flooding,
landslides, and/or excessive
silting, which can cause
overtopping (water levels
exceeding the top of the
dam/levee) and downstream
impacts.

v

Ice

Supercooled water
temperatures can result in
frazil ice (loose, randomly
oriented ice crystals) which
could cause ice jams that
substantially impede water
flow through the turbines and
ice up intakes.

%
Drought

“ Longer and more intense
droughts will deplete stream
flow resulting in lower
generation capacity.

Decreases in average rainfall
and changes in rainfall
seasonality could affect
margins and operations in the
long term.

Erosion/Thawing Permafrost

Debris from shorelines (tree
branches, plants, etc.) that
fall into waterways can
impede water flow through
turbines and intakes.

~ -
- ~
I

“ For portfolio
diversification, ensure
generating stations selected
for investments are located
across climatically diverse
water sources to the extent
feasible.

\O’
- ~
1

sy ANN

“ To ensure the safety of
communities and infrastructure
downstream, dam spillways and
stream supply channels may
require re-design and rebuild to
accommodate the increase
of water.

During times of increased
rainfall, dam operators will
have to allow some water to
bypass the turbines to limit
downstream flooding which
reduces generation capacity.

T AANANA
Sl
ey ANN
ot

Key Questions and Responses to Determine Readiness to Mitigate Physical Climate Risk

Risk Reduction Measures

v

Ensure a mitigation plan is in
place and available for use/
distribution to key personnel
in the event of frazil ice
conditions.

Reservoirs, at and above the
intake side of the generating
station, need operational
monitoring of ice formation
and conditions.

Maintenance Measures

v

1. Do privately funded hydroelectric generation facilities have sufficient financial resources to
remain solvent if extreme weather risk conditions limited cash flow?

Changes to water temperature and levels may impact fish and other aquatic habitats and populations, which could lead to regulatory changes that may have
ramification for hydroelectric generation (note: this is outside the control of utilities).

%

“ For portfolio
diversification, ensure
generating stations selected
for investments are located
across climatically diverse
water sources to the extent
feasible.

%

Ensure dams meet the guideline requirements of the Canadian Dam Association (or similar) for the safety of dams and supply reservairs, especially for the safety
of downstream communities and infrastructure.

Excellent response : Yes

oz

Ensure a mitigation plan is in
place and available for use/
distribution to key personnel
in the event of debris buildup.

=z

Poor response: No

adaptation at site level?

2. Do publicly funded hydroelectric generation facilities have support from government (i.e.,
federal, provincial, and municipal) and energy boards (i.e., requlators) to implement climate

Excellent response : Yes

Poor response: No

etc.)in the past 10 years?

3. How much production has been affected by physical risk (extreme heat, flooding, drought,

Excellent response: <10%
Good response: 10% - 30%

Paor response: >30%
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Results

Table 7. Climate Risk Matrix - Canadian Wind Electricity Generation Sector; Extreme Weather Risk and Maintenance

Considerations ( [l = prioritized areas of focus)

—Dn
)

Wind

H ighy variable wind
speed (<15km/h or > 80km/h)
results in decreased turbine
productivity.

“ Optimal wind speed
range would be 20km/h - 60
km/h.

—Dn
e

“ Ensure turbines are
adjusted based on current
variable wind speeds to
ensure proper pitch of blades.

—Dn
e

Wind Electricity Generation

Key Climate Risk Impacts

#{

Cold Temperature

“ Extreme cold
temperatures (below -20°C)
requires turbine shutdown
resulting in zero productivity.

H coo temperatures (-10°C
to -20°C) cause turbines to
slow resulting in decreased
productivity.

)

H Below -20°C, shutdown
turbines to prevent equipment
failure and limit/reduce need
for maintenance activities.

a Between -10°C and
-20°C, turbines should be
heated to ensure mechanical
systems function well.

)

v

Ice Accumulation

Severe icing causes turbine
blade imbalance requiring
shutdown resulting in zero
productivity.

v

Utilize deicing systems,
anti-icing materials and
mechanisms to reduce
occurrence of shutdown.

v

Plan for replacement of aging turbines (> 15 years) to ensure continued high-level performance.

1. What percentage of total unavailability (productivity loss) is due to wind issues?

w PPY

4

Lightning

Severe lightning strikes result
in material damage to turbine
blades negatively influencing
productivity.

4

Install surge arresters to
prevent damage.

4

Ensure turbine manufacturers adhere to the “recommendations for preventative maintenance” as a critical minimum response.

Excellent response : < 20%

O
High Temperature

High temperatures (> 50°C)
accelerate battery decay and
reduces productivity.

Risk Reduction Measures

1
X0
Utilize companent cooling
systems to reduce
occurrence of shutdown.

Maintenance Measures

1
N O/
AN

Urgent corrective maintenance is crucial to reduce failure of turbines - site maintenance workers should reside within commuting distance from the turbines
(less than one day) and specialized technicians should be located within a day drive of the site.

Key Questions and Responses to Determine Readiness to Mitigate Physical Climate Risk

Poor response: > 20%

1. What is the average age of the turbine fleet?

2. What percentage of total unavailability (productivity loss) is prevented due to heating
turbines during extreme cold temperature events?

Key Questions and Responses to Determine Readiness to Mitigate Maintenance Risk

Excellent response : > 80%

Excellent response : 5-13 yrs
Good response : 13-18 yrs

Paor response: < 80%

Poor response: >18 yrs
(plan for replacement should
be available)

2. What is the turbines fleet's annual availability (productivity) percentage (assumption: a
maintenance program is available)?

Excellent response : > 80%
Good response : 60%-80%

Poor respanse: < 60%

3. How quickly are companies responding to technical issues (i.e., how quickly can maintenance
technicians arrive on site to resolve technical issues)?

Excellent response : < 1day
Good response : 1-2 days

Poor response: > 2 days
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Case Study: Impacts of
Extreme Weather Applied
to Financial Valuation in
Commercial Real Estate

31



Case Study
This case study details how adaptation to climate change and extreme

weather risk can be incorporated into portfolio management by
institutional investors — this example focuses on Commercial Real
Estate (“CRE”)’. The analysis illustrates that CRE owners/operators
should 1nvest in adaptation to increase the resiliency of business
operations to protect financial value and share price.

When considering the financial impacts of climate adaptation, investors must

go beyond assessing the direct impacts on assets and operations. They

must consider and account for the potential risk materialization of wider The analYSiS illustrates
market-level impacts on rental rate growth, long-term occupancy that CRE owners/
rate, and the availability and affordability of commercial property operators should
insurance. Investors need to understand how market-level impacts linked invest in a daptati on to

to climate adaptation can be systematically integrated into asset valuation. . -
increase the resiliency

: . : of business operations
This case study proposes a scenario-based approach for exploring these P

impacts in CRE. Given the uncertainty of key market stakeholder to [prowect financial

responses to the timing, magnitude, and duration of increasing extreme value and share price.
weather risks, we propose that institutional portfolio management allow

asset valuation and share price to reflect the future desirability of selected

buildings and geographies. We propose that this be based on actual

and perceived vulnerability of CRE to extreme weather. Utilizing scenario analysis, with risks identified in the
Climate Risk Matrix for CRE (Table 3, Page 25), investors can evaluate how, and to what extent, these impacts
could materialize, given their high uncertainty. This requires identifying key CRE variables, anticipating potential

climate risk pathways, and designing scenarios for conducting quantitative scenario analysis.

1. Anticipating Climate Risk Pathways in CRE

Identifying and assessing the impact of climate change on key variables is a critical first step, which entails taking
stock of recent market dynamics, recognizing emerging trends and weak signals*, and identifying pathways for

climate adaptation. Given the uncertainty and unknowns, hypothesizing plausible future operating conditions and

3 CRE was appropriate to serve as a “model sector”, based on three requisite criteria (TCFD, 2019): (a) Operational
Impacts: CRE is experiencing substantial impacts due to climate change and extreme weather events (Bienert, 2016; Burillo,
2018); (b) Mitigation Actions: means to mitigate climate change and extreme weather risks are reasonably well understood
in CRE (BOMA, 2022; CSA, 2019b); and (c) Geographical Range: climate change and extreme weather risks (e.g., flood,
wildfire and wind storm) can impact CRE in virtually any populated region of Canada, with potentially larger consequences
in cities with a high concentration of high-value assets (CCA, 2019).

4 A weak signal is an indicator of a potentially emerging issue that may become significant in the future. Weak signals
supplement trend analysis and they can be used to expand on alternate futures (Dufva, 2019).
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stakeholders’ responses to increasing extreme weather must precede this analysis’.

Table 8 illustrates how market-level impacts influence key CRE variables over time. To expand the scope of

analysis, the impact of climate on operating expenses would need to be assessed.

Table 8. Influence of market-level impacts on key CRE variables

Key CRE variable Weak signal or emerging trend Potential risk pathways for adaptation
Rising demand for resilient buildings leads to a 4% Changes in total net rent due to changes in
to 7% rental premium above market rate (UNEP demand and in the net rental rate. Changes could
Net rental rate Fl, 2021). The impact could be more pronounced in be influenced by the benefits of occupying a
areas at high risk of extreme weather events. climate-ready building, including reduced business
interruption, operating costs, and potential for
large, unexpected losses.
Amplified demand for flexible, shorter-term leases Changes to long-term future occupancy rates
(due to COVID), vis-a-vis building-level climate driven by changes in demand, which may be abrupt.
Occupancy rate

adaptation could flow through the occupancy rate
and affect lease roll-over a key risk to CRE.

Discount rate / Weighted
average cost of capital
(WACC)

Higher risk premium applied on properties in urban
areas directly or indirectly impacted by climate
change, and those sharing similar climate risk
profiles (UNEP F1, 2021).

Cost of equity and debt could increase if operating
in riskier environments, especially if climate
adaptation cannot be readily demonstrated.

Capitalization rate

Consideration of the next buyer’s exit point in
purchasing decisions, with adjustments to the
terminal capitalization rates explored in response
to climate change (ULI, 2020).

Fair value of assets may be reassessed given climate-
related considerations at exit pricing; greater cash
flow volatility may reduce liquidity, impacting future
capitalization rates and salability of assets.

2. Simulating Plausible Futures and Scenarios

Having identified key potential risk pathways, quantitative analysis can be used to incorporate market-level impacts

into financial valuations. In this case study, building-level climate adaptation costs and operating cash flows for

a hypothetical® REIT are modelled in four different scenarios (Table 9), based on the timing of building-level

climate adaptation and the timing of market-level climate change pricing-in.

Because the timing of climate-related market-level impacts (pricing-in) is unknown, cash flows in each scenario are
simulated under different years of market-level pricing-in (at every year between 2023 and 2029), to demonstrate

how the timing of building-level climate adaptation could influence overall financial performance.

5 Multiple scenarios can be hypothesized by organizations; the scenario presented here represents one option among many
other plausible ones.

6 The hypothetical REIT was developed using available financial information found on Canadian office REITs.

Transitioning From Rhetoric to Action: Integrating Physical Climate Change and Extreme Weather Risk Into Institutional Investing 33



Case Study

Table 9. Building-level adaptation scenarios

Assumptions and Scenario 1 Scenario 2 Scenario 3 Scenario 4
No adaptation Early adaptation Late adaptation

Inputs Historical view / Status quo

Climate-related No. Climate change is not
market-level impacts incorporated into financial

Yes. Climate change
is incorporated into

Yes. Climate change
is incorporated into

Yes. Climate change
is incorporated into

valuations. financial valuations. financial valuations. financial valuations.
Building-level No. No adaptation. Early (2022) Late adaptation (3
adaptation adaptation. years after market-level
pricing-in).

3. Analysis and Results

a. Financial impact of building-level climate adaptation costs on share price

In this case study, following an asset-level physical risk assessment, 50% of investment properties in a hypothetical
Canadian REIT are prioritized for building-level climate adaptation, and the other 50% are ‘climate-ready’ or need
no further adaptation efforts due to geography. Using a market-level pricing-in year of 2025 as an example’, the per

share impact of building-level climate adaptation for scenarios 3 and 4 is derived using the assumptions in Table 10.

Table 10. Assumptions

Model assumptions and inputs Value or calculation

Illustrative cost of building-level climate adaptation (2022)

$50/square foot (illustrative ‘hard CapEx')t

% of REIT undergoing building-level climate adaptation

50% (over two years)

Inflation rate for building-level climate adaptation

35%

Gross leasable area (2022)

13M square foot

Shares outstanding and share price (2022)

125M shares @ $40/share

Discount rate (WACC)

6.35% (scenario 3), 6.85% (scenario 4)

Discounted cost of building-level climate adaptation per share

301.5M (scenario 3), 247.3M (scenario 4)

Per share impact ($ and %)

$301.5M/125M = $2.41 (scenario 3: 6.0% of share price)
$247.3M/125M = $1.98 (scenario 4: 4.9% of share price)

7 Asset-level quantitative modeling (e.g:, physical risk assessment), which considered the future likelihood and intensity of

extreme weather across multiple climate scenarios, and relative to the vulnerability of these assets, was performed at the

REIT level to identify at-risk assets with the greatest risk mitigation benefits.

8 The aim is to prepare CRE office buildings to better withstand the financial impacts of physical risks over the next 25
to 30 years, considering the increasing frequency and intensity of extreme weather events. Climate risk matrices can help
identify and prioritize adaptation actions specific to CRE (Feltmate et al, 2020).
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b. INlustrative market-level impacts linked to building-level climate adaptation on share price

Operating income cash flows for the REIT across the four scenarios are then simulated using long-term
occupancy rate, net rent” growth, and uplift, as key CRE variables to illustrate market-level impacts (Table 11).
Due to sharp discontinuities that typically characterize climate risks, these variables are modelled to experience
a sudden, one-off impact in the short-term (immediately following the pricing-in effect of market-level impacts),
followed by a longer-term, sustained impact that may differ between buildings with and without building-level
climate adaptation. The 20-year horizon covers a typical 10-year holding period and another follow-on 10-year
holding period (to simulate ownership by a subsequent asset owner). Finally, discounted cash flow analysis is used

to estimate the per share impact, using a simulated market-level pricing-in shock in 2025.

For a more complete view, the effect of market-level impacts on property operating expenses and taxes (¢.g,

common maintenance areas, realty taxes, insurance rates, etc.) could be added to the model.

9 Net rent income excludes any property operating expenses.
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Table T1. Model assumptions used to simulate operating income cash flows for the REIT across scenarios.

Assumptions and Inputs

Scenario 1
Historical view /
Status quo

Scenario 2
No adaptation

Scenario 3
Early adaptation

Scenario 4
Late adaptation

(status quo)

Year of climate adaptation N/A N/A 2022 2028

Long-term occupancy rate 90.0% (baseline rate pre-market-level impacts)

Immediate market-level impact on 0.0% (no pricing-in) 50% 50% 50%

occupancy rate

Note on impact duration N/A Sustained Progressively Progressively removed
removed

New long-term occupancy rate® 90.0% 85.0% 91.25% 91.25%

Average in-place net rent $24.36 / occupied square foot (2022)

Average annual growth 2.0% (based on historical data, pre-market-level impacts)

Immediate impact on annual net rent 0.0% (no pricing-in) 05% 05% 05%

growth

Immediate rental uplift 0% (no pricing-in) -5.0% (in 2025) 5.0% (in 2025) -5.0% (in 2025)

Note on impact duration N/A Sustained Progressively Progressively removed
removed

Shares outstanding (2022) 125M @ $40/share

Discount rate (WACC) 6.35% 135% 6.35% 6.85%

Total discounted net rent $3,989M $3,329M $4,272M $3,764M

Difference relative to Scenario 1 ) ~$660M $283M -$295M

Per share impact (S and %)

-5660M/125M =-$5.28
(-13.2%)

$283M/125M = $2.26
(5.7%)

-$225M/125M = -$1.80
(-45%)

These results demonstrate that adaptation must precede market-level pricing-in of perceived

value for climate adaptation as shown by the per share impact in each scenario - early

adaptation (scenario 3) is more cost-effective than both no adaptation (scenario 2) and late

adaptation (scenario 4).

Figure 2 expands on the results shown in Table 11, showing the difference in discounted net rent income relative

10 The new long-term occupancy rate was developed with the assumption that 20% of buildings will not go through

building-level climate adaptation and will thus continue to sustain negative financial impacts. The overall weighted occupancy

rate remains constant at 90.0%.
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to scenario 1 (status quo) across all years of market-level pricing-in under consideration (years 2023 to 2029),

illustrating variability in cash flows as timing of market-level pricing-in shock changes.

Figure 2. Difference in discounted net rent income relative to Scenario 1(historical view/status quo) shown across all years
of market-level pricing-in under consideration (years 2023 to 2029).

400
200
Difference in
Discounted
NetRentvs. _9gp
Scenario 1
(M)
-400
-600
-800

2023 2024 2025 2026 2027 2028 2029
Year of Market-level Pricing-in Stock

I Scenario 2 - no adaptation B Scenario 3 - early adaptation B Scenario 4 - late adaptation

Figure 2 demonstrates that the cost-effectiveness of adaptation is inversely correlated to the time
between adaptation and market-pricing in - the closer adaptation is to market pricing-in, the

more cost-effective for the REIT. In practice, market pricing-in is difficult to predict.

c. Implications for liquidity and investment properties value
REITS can rely on a discounted cash flow approach to estimate the fair value of rental investment properties, among

other methods. In this case study, annual net rental income for the next 10 years is projected, then discounted, and

a terminal value, based on a capitalization rate applied to the net operating income at 10 years, is added.
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Recognizing that market-level impacts could influence the capitalization rate, two sets of rates are presented for
consideration to show how market-level impacts could alter the risk profile of investments (Table 12). A market-
level pricing-in shock in 2025 is again used, and the same scenario-specific weighted average cost of capital
(WACC) presented in Table 11 is applied.

Table 12. Market-level impacts and potential influence of capitalization rates showing how climate adaptation could change
the risk profile of investments.

Scenario 1 . . .
e Scenario 2 Scenario 3 Scenario 4
Model Parameters Historical view / . . .
No Adaptation Early Adaptation Late Adaptation
Status quo
. . . 5.4%, applied across scenarios to show the sole impact of the changes in net rent cash flows
Terminal capitalization rate (B - baseline) . .
on investment properties value.
Terminal capitalization rate (A - alternate) 5.4% 6.4% 54% 5.9%
Investment properties $5,883M gzggsg (( E)) $6,370M gg?l?fmm(g)
% Difference relative to Scenario 1 = 87 (8] 8.3% R
° -25.3% (A) e -125% (A)

These results demonstrate that early adaptation (scenario 3) leads to less perceived risk and thus
to higher property values (and lower capitalization rates) with respect to no adaptation (scenario

2) or late adaptation (scenario 4).

In conclusion, this case study demonstrates the pertinence of incorporating potential market-level impacts linked
to climate adaptation into asset valuation and share price in CRE. Most importantly, it sheds light on the evolving
context in which actors who favour early and orderly adaptation will reap the rewards of their investments, while
laggards will bear the full financial consequences of the pricing-in of climate-related market-level impacts. These
results demonstrate that CRE actors need to invest in adaptation to increase the resiliency of their business
operations, protect financial value and share price, and ensure the viability of their business model in a climate-

constrained economy.

These results demonstrate that CRE actors need to invest in adaptation to increase
the resiliency of their business operations, protect financial value and share price,
and ensure the viability of their business model in a climate-constrained economy.
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Portfolio Risk Utilizing
Climate Risk Matrices

Now i1s the time to integrate physical climate risk into institutional
investing. The impact of extreme weather events will continue to
challenge all businesses — “net zero” will only soften the blow.

Institutional investors should view climate change on par with
political instability, violent conflicts, cybersecurity and volatile interest
rates. However, there 1s one exception — these other factors will
eventually reverse course — climate change will not.
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Discussion

To support informed and efficient capital-allocation ISSB and TCFD’s pillars of (as illustrated in Figure 3):

toward companies responding to climate risks, financial

markets must appropriately price risk through climate ® Governance - integrating climate change risks
risk disclosures. Fulsome disclosures must not only and opportunities into governance protocols
identify risks but must also identify what measures ® Strategy - incorporating climate-related
need to be (or have been) implemented to risks and opportunities into the organization’s
reduce those risks. business, strategy, and financial planning

* Risk Management - disclosing how
CRMs offer industry-specific standardization and are organizations identify, assess, and manage
a practical tool to prioritize the top means by which climate-related risks; and,
climate-related events may negatively impact business ® Metrics and Targets - assessing and managing
continuity, while simultaneously identifying actions relevant climate-related risks and opportunities

investors should expect a company to take to mitigate where material (IFRS, 2023a; TCFD, 2022).

prioritized risks. This system reflects the direction of the

Figure 3. Key elements of ISSB and TCFD are addressed within Climate Risk Matrices (see points a-d)

International Sustainability Climate Risk Matrix c. Risk Management
Standards Board and Task Force Processes used to identify, assess,
on Climate-Related Financial and manage climate-related risks.

Disclosures Framework = %ﬁ% %HQ %

Wind Electricity Generation I

Source: PwC, 2023a, IFRS, 2023a, and TCFD, 2022.

ey Climate Risk Impacts
a. Governance — = # W P .
The organization’s - g
q 1zatl Wind Cold Temperature Ice Accumulation Lightning High Temperature
governance H ighiy variable wind I Exveme cold Severe icing causes turbine | Severe lightning strikes result | High temperatures (> 50°C)
speed (<15km/h or > 80km/h) | temperatures (below -20°C) blade imbalance requiring in material damage to turbine | accelerate battery decay and
arou nd results in decreased turbine | requires turbine shutdown | Shutdown resultingin zero | blades negatively influencing | reduces productivity.
Goverance productivty. restlting in zero productivity. | productviy. productivty.

climate-related

H optimal wind speed H cold temperatures (10°C

risks and range would be 20km/h - 60 | to -20°C) cause turbines to
.. km/h. slow resulting in decreased
opportunities can producivy,
be informed by

=20

the CRM within = * 1L P 0

Risk

. H cnsure turbines are I Below -20°C, shutdown | Utilize deicing systems, Install surge arresters to Utilize component cooling
Management that given adjusted based on current | turbines to prevent equipment | anti-cing materials and prevent damage. systems to reduce
. variable wind speeds to failure and limit/reduce need | mechanisms to reduce occurrence of shutdown.
mdustry sector. ensure proper pitch of blades. | for maintenance activities. | occurrence of shutdown.

H Between 10°C and
-20°C, turbines should be
b. strategy heated to ensure mechanical

systems function well.

Metrics
and Targets

The CRMs

=25 B Y
represent the s W @ o
actual Ensure turbine dhere to the for preventative mail * as a critical minimum response.
H Plan for replacement of aging turbines (> 15 years) to ensure continued high-level performance.
climate-related ’ 9ng rbnesl> Eyear) o
. Urgent corrective maintenance is crucial to reduce failure of turbines - site maintenance workers should reside within commuting distance from the turbines

risks and (less than one day) and specialized technicians should be located within a day drive of the site.

Y Key Questions and Responses to Determine Readiness to Mitigate Physical Climate Risk
opportunities that z ey

1. What percentage of total unavailability (productivity loss) s due to wind issues? Excellent response:<20% | Poor response: > 20%

can inform an 2. What percentage of total unavailabilty (productivity loss) s prevented due to heating Scllentresponse > 80% | Poor response: <807% —

tenatinn turbines during extreme cold temperature events?
organisation’s 2 z
b . Key Questions and Responses to Determine Readiness to Mitigate Maintenance Risk
usiness ?trate.q y 1. What s the average age of the turbine fleet? Excellent response : 513 yrs ﬁiﬁ@iﬁi“&lﬁl?ﬁé’f should
and financial ' ' Soodresonse BIBYS | g i)
p lanni ng. 2. What s the turbines fleets annual availabilty (productvity) percentage (assumption: a Bcalentresonse >80 | o

program is available)? 6ood response : 60%-80%

3. How quickly are companies responding to technical issues (1., how quickly can maintenance | Excellent response : <1 day

¥ AuicKl are comy o1 >
technicians arrive on site to resolve technical issues)? Good response :1-2 days Poor response: > 2 days

d. Metrics and Targets
Metrics and targets to identify, assess, and manage
relevant climate-related risks and opportunities.
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Discussion

CRMs offer a practical, cost-effective, and user- management. More broadly, the financial community
friendly method to incorporate physical climate (e.g., Chartered Financial Analyst (CFA) Society,
change into investment and business decision- DBRS Morningstar, SASB or similar organizations)
making that complements frameworks and should lead the way in developing CRMs for all 77
standards such as the TCID, SASB and ISSB. SASB-recognized industry sectors, and in so doing

enable investors and other market participants to price

climate risks, and investment opportunities. To ensure
Next Steps: A Ca“ to Action institutional investors have access to this information,

CRMs should be available to any portfolio manager
This report should catalyze action — and diminish within reach of a Bloomberg Terminal.

complacency — by the majority of institutional investors

who do not factor physical climate risk into portfolio

CRMs offer a practical
and actionable method to

incorporate physical climate ;
change into investment '

decision-making that
complements the TCFD,
SASB and ISSB.
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