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FOREWORD FROM CALIFORNIA INSURANCE
COMMISSIONER RICARDO LARA

Climate change is intensifying many of the risks faced by our society—shifting the playing field on which
financial regulators and companies operate. Our goal must be maintaining reliable, affordable insurance for
Californians now and in the future. At the California Department of Insurance, we partnered with the UN to
build the first state-level Sustainable Insurance Roadmap, providing a proactive, long-term vision and strategy
to achieve sustainable insurance markets and climate resilient communities.

A key piece of that roadmap includes incorporating climate risk assessment exercises into our oversight of
California’s insurance sector. This report summarizes the use of new forward-looking scenario analysis tools
and provides recommendations that take into account the unique context of the California insurance market
and our mission to protect consumers from the impacts of climate change.

Insurance regulators need to understand new tools to address the changes brought by climate change. Businesses
and individuals have traditionally used insurance to guard against risk, and state regulators, including the California
Department of Insurance, have helped consumers understand and access products by overseeing insurance
markets. The insurance sector no longer has the luxury of thinking only of the year ahead. Insurance
companies, regulators, and consumers all must learn to consider and prepare for the long-term. |
commissioned this report to bolster our capacity to understand climate scenarios and meet this
challenge.

Maintaining reliable insurance for Californians necessitates that insurance companies understand and manage
the impact of the climate-intensified physical hazards and the actions being taken to address climate change.
Scenario analysis is a critical tool for understanding this risk. Scenarios are not predictions. They provide the
practical opportunity for planning, making proactive policy choices, and building a foundation for a deeper
understanding of how the insurance sector is positioned to respond to possible futures.

We need new methods to better prepare for future uncertainty. For the first time, the International Energy Agency
projects that global demand for fossil fuels will peak as early as 2025, given current policies and investments
in clean energy. Slow-to-adapt companies in the sector will risk being left behind as our society approaches a
transformation towards clean and renewable energy.

| welcome this Scenario Analysis Design Guide as a resource for insurance regulators, in U.S. states and internationally,
and look forward to working with its authors as we continue to assess climate risks and oversee a reliable
insurance market for Californians.

Ricardo Lara
CALIFORNIA INSURANCE COMMISSIONER
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https://www.insurance.ca.gov/01-consumers/180-climate-change/The-Sustainable-Insurance-Roadmap.cfm
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I. EXECUTIVE SUMMARY

This report explores the topic of climate risk scenario analysis and
stress testing—a set of tools for financial institutions and regulators
to anticipate and manage the economic and financial risks posed by
climate change—and key considerations for their potential application
to the insurance sector in California and beyond.

The goal of the report is to identify options available to the California Department
of Insurance (CDI) as it considers new scenario analysis and stress testing
exercises and to offer recommendations for CDI and peer institutions as
they begin to structure and implement these exercises. The report focuses
primarily on scenario analysis, but many of the goals and principles discussed
will apply to both scenario analysis and exploratory climate stress testing.

This report seeks to address the following questions:

«  What goals should CDI pursue in developing scenario analysis tools
and capacity for California’s insurance sector?

«  What is the legal and policy precedent for scenario analysis by CDI?

«  What scenario analysis exercises are peer institutions conducting
and what best practices have emerged when setting priorities for
scope, specificity, and application of the results?

+  What scope of scenario analysis should CDI undertake, in terms of
covered entities, risk types, and time horizons?

«  What structure of scenario analysis should CDI undertake, in terms
of exercise leadership, locus of analysis, and role of partners?

«  What data gaps and institutional needs or limitations should CDI
consider as it designs a scenario analysis exercise?

« How should CDI’s scenario analysis strategy integrate with peer
exercises and evolve over time?

Based on the research, expert interviews, and stakeholder roundtable that

informed this report, CLEE offers recommendations for CDI including the
following:
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«  Early exercises should focus on departmental and insurer capacity-
building, but the Department should quickly shift into analyses that
inform policy decision-making (for both insurance supervision and
broader climate risk management) once adequate capacity is built.

« A top-down approach may be most appropriate for initial efforts,
but the Department should rapidly develop limited-scope, bottom-
up pilot exercises.

« The Department should explicitly structure exercises to facilitate
collaboration and information-sharing with peer supervisors, other
California climate policymakers, and academic institutions.

+  The Department should conduct exercises on an annual or biennial
basis with new iterations tackling new risk types and scenarios in
line with defined supervisory objectives and broader state climate
policy goals.

The chart on the following page depicts a hypothetical five-round scenario
analysis exercise pathway that CDI could implement in coming years based on
these recommendations. The chart is intended to present potential exercise
rounds and not to prescribe specific pathways. For a complete list of conclusions
and recommendations, see Section V.

Section | begins with an introduction and overview of scenario analysis and
CDI’s legal and policy background. Section Il reviews current practices by
leading North American supervisors, Section Ill assesses the core design choices
for crafting an exercise, Section IV and identifies lessons learned and offers
recommendations for the design of new exercises.

9 CENTER FOR LAW, ENERGY & THE ENVIRONMENT



EARLY STAGES LATER STAGES

ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 ROUND 6+

KEY OBJECTIVES:

Internal capacity Internal capacity Internal capacity Internal capacity Insurer capacity
building building building building building

Physical risk Insurer capacity Insurer capacity Peer supervisor
assessment building building data/strategy
expertise development

California climate
policy decision-
making

RISK TYPES:

Wildfire and flood Transition and physical Transition and physical

Transition risk - . Transition risk - . o . o

q physical risk - q risk - underwriting and risk - underwriting and
investments only .. investments only . .

underwriting only investments investments

STRUCTURE:

Hybrid top-down/ Hybrid top-down/
bottom-up bottom-up

Hybrid top-down/

Pure top-down bottom-up

Pure bottom-up

COHORT:

All CA licensed Select small group All CA licensed Select small group All CA licensed

insurers of CA insurers I IEE of CA insurers insurers

Hypothetical five-round CDI scenario analysis pathway
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I. INTRODUCTION

Insurance companies in California and around the world face significant
financial risks due to climate change as both investors and insurers.
These include both the significant transition risks facing investors
worldwide as the global economy shifts toward decarbonization and
the particular combination of compounding physical risks-wildfire,
drought, coastal hazards, extreme heat-that threaten California’s
landscape.

Accurately assessing and managing these risks will be vital to ensuring the
long-term viability of the insurance market in California, the availability and
affordability of insurance for California residents and businesses, and the
state’s physical and financial resilience in a changing climate. Assessing and
managing risks is a key element of California’s efforts to foster a reliable
insurance market and plan for the transition to a low-carbon economy by
integrating financial regulation and decision-making into the state’s broad
suite of climate policies.

Accurately assessing and managing the financial risks of climate change to
promote solvency, affordability, and availability also aligns closely with the
prudential authority and priorities of the California Department of Insurance
(CDI), the state’s insurance supervisor. Since 2010, CDI has taken a number
of pioneering steps to assess and manage systemic climate change-related
economic and financial risks facing California’s insurance sector.’

Examples include, but are not limited to:

«  The Climate Risk Carbon Initiative, launched in 2016, through which
the Department required large insurers to report on fossil fuel
investments and requested that insurers doing business in California
divest from thermal coal.?

« Leadership in the climate risk task force of the National Association
of Insurance Commissioners (NAIC), including development and
administration of the NAIC’s climate risk disclosure survey and its
2022 adoption of updated standards in line with the recommendations
of the Task Force on Climate-Related Disclosures (TCFD); and co-
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founding and leadership in in the Sustainable Insurance
Forum for international cooperation on sustainable insurance
practices.?

« The Climate Smart Insurance Products Database, a list of
green insurance products for consumers, launched in 2020.*

« Appointment of the nation’s first Deputy Insurance
Commissioner of Climate and Sustainability.

«  Two scenario analyses of California insurers’ 2017 year-end
investment portfolios under a 2° Celsius economic transition
scenario, conducted for the Department by the 2 Degrees
Investing Initiative (2Dii), released in 2018 (focused on
transition risk) and 2019 (focused on physical risk).®

+  Astate Sustainable Insurance Roadmap designed to “enhance
consumer protection by accelerating alignment with the Paris
Agreement on Climate Change, strengthening community
risk reduction, and testing new insurance approaches to
closing protection gaps in our most vulnerable communities.””

The Department has taken these actions in parallel with California’s
continued advancement of climate policies across emissions reduction,
technology development, resilience, and just transition. It has also
taken them alongside a series of measures designed to reduce risk
to California communities by incentivizing home hardening to wildfire
and promoting policy renewal and affordability for disaster-hit areas.?
The Sustainable Insurance Roadmap details many of these efforts.

California leaders have increasingly looked to state financial regulators
and pension funds to incorporate climate risk policy into this ecosystem,
including Governor Newsom’s 2019 Executive Order calling for a state
Climate Investment Framework.? In 2021, an advisory group co-led
by the Governor’s Office of Planning and Research issued a state
climate risk disclosure framework that emphasized, among other
recommendations, the importance of state support for public and
private scenario analysis exercises.”

Leading financial institutions, regulators, and experts are increasingly
recognizing climate risk scenario analysis as a “vital tool” “to identify,
assess and understand how best to manage climate risks in the financial
system”™ It “can help financial institutions assess and ultimately
manage the risks and opportunities associated with the transition”
to a decarbonized economy and “help insurers adapt and plan an
informed long-term climate strategy.”'? As leading financial regulators
and institutions begin to use climate risk scenario analysis to assess
and manage systemic risk, CDI and other insurance supervisors are
considering strategies to engage these tools for the insurance sector.
But, as CDI has noted, “these tools can appear opaque and inaccessible
to both insurers and insurance regulators” and “significant advances”
are needed in technical capacity and communication.” At the same
time, some leading insurance sector representatives are urging caution,
noting that current scenarios and models generally do not account
for firm-specific factors or exogenous shocks and climate feedback

13 CENTER FOR LAW, ENERGY & THE ENVIRONMENT

This report discusses climate risk
scenario analysis and stress testing,
which are related but distinct risk-
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focuses on scenario analysis and may use
that term to describe both instruments in
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loops, and emphasizing the need for alignment between financial regulatory
efforts and the other economic transition and risk management policies of
the broader climate policy apparatus.’ Others argue that, given the singular
wildfire threat facing California’s communities and insurance sector, enhanced
wildfire modeling initiatives and related policies should take precedence over
scenario analysis.

STATE LEADERSHIP ON CLIMATE RISK

California is one of a growing number of states exploring strategies to anticipate
and mitigate climate-related financial risk to the insurance sector. For example,
in 2021, New York’s Department of Financial Services became the second US
state to run a scenario analysis exercise for domestic insurers and published
guidance on management of financial risks.” In October 2022, the Connecticut
Insurance Department issued guidance for insurers (in furtherance of the
department’s requirement to biennially report to the legislature on climate
risk) including expectations for organizational structure, risk management,
and “exploratory” scenario analysis.'® And since California began administering
the NAIC climate risk disclosure survey in 2009, 14 states representing 8o
percent of the US insurance market have joined.

US FEDERAL ACTION ON CLIMATE RISK

While this report focuses on state-level insurance supervisory authority, recent
developments in federal climate risk policy provide support for CDI’s strategies.
In May 2021, President Biden signed Executive Order 14030 directing the
development of a government-wide climate-related financial risk strategy and
the assessment of climate risks by financial regulators, including assessment
by the Federal Insurance Office of “issues or gaps in the supervision and
regulation of insurers” and “the potential for major disruptions of private
insurance coverage.”" In October 2022, the office proposed a data collection
from certain property and casualty insurers regarding “climate-related exposures
and their effects on insurance availability for policyholders,” including potential
disruptions of insurance coverage and effects on insurance affordability.”®
(The NAIC responded to the proposal expressing concern about its scope
and timeline and urging a state regulator-led approach.”) The Office of the
Comptroller of the Currency, the Federal Deposit Insurance Corporation, and
the Federal Reserve have all issued draft guidance to large banks setting forth
the regulators’ expectations that banks will analyze, disclose and take steps to
mitigate the financial risks associated with climate change.® In addition, in April
2022 the Securities and Exchange Commission proposed new rules standardizing
climate risk disclosure requirements for publicly traded companies, which
when finalized could substantially increase the frequency and comparability
of disclosures in the US and support scenario analysis exercises throughout
the economy.?’ In January 2023, the Federal Reserve Board announced a pilot
climate risk scenario analysis for the nation’s six largest banks, including both
Board-selected physical and transition risk modules and individual bank-designed
scenarios, with the Board responsible for publication of aggregate data.?

14 LOOKING FORWARD



Given the climate risks that are already manifesting in the global and California
economies and the relative newness of scenario analysis in the insurance
sector, CDI can play a pioneering role in identifying effective and appropriate
scenario analysis strategies for early implementation and subsequent iteration.
The remainder of this implementation guide will analyze the key goals and
structures of scenario analysis with a focus on best practices and strategies
ready for adoption by CDI and its peers.

A. Defining scenario analysis and stress testing

Scenario analysis and stress testing are related but distinct tools that enable
financial institutions to identify and assess different economic risk scenarios
resulting from potential direct and indirect impacts of climate change and
associated policy and economic transitions.?®> While their goals are broadly
similar, they differ somewhat in scope and methodologies:

« Inscenario analysis, financial institutions and their regulators assess
risk by modeling various possible economic scenarios (representing
combinations of policy and technology outcomes, for example) and
how their assets would perform under those scenarios.

«  Stress testing is a form of risk analysis in which institutions assess
financial outcomes in one or more specific adverse scenarios (such
as an extreme weather event) against specific capital requirements,
typically returning a quantitative assessment (and sometimes a “pass/
fail” outcome) of one or more risk metrics.?*

Financial institutions and regulators can use scenario analysis, stress testing,
or a combination of both approaches to expose climate risks— and they
can use them to assess both firm-specific (microprudential) and system-wide
(macroprudential) impacts of the decarbonization transition.*® As the global
economy decarbonizes, companies and investors that successfully anticipate
the transition may benefit from significant economic opportunities, while
companies that fail to prepare for decarbonization may be exposed to significant
risk of loss.?® Thus, financial regulators have a prudential interest in ensuring
that the entities and economies they supervise are engaging in robust, right-
sized, and up-to-date exercises.

B. Insurers and climate risks

Climate risk scenario analysis and stress testing can assess the financial effects
of both a global economic transition to decarbonization and the impacts of
physical changes to the environment due to climate change (including both
incremental effects like sea-level rise and acute climate-driven events such as
wildfires and hurricanes). While these related but distinct forms of financial
risk—typically described as transition risk and physical risk—are well understood
in the climate-related financial risk space, their distinctions are relevant to the
design of scenario analysis exercises and merit brief discussion.?”

15 CENTER FOR LAW, ENERGY & THE ENVIRONMENT



«  Transition risks result from economic transitions away from carbon
intensive industries, including direct financial impacts of disinvestment
or loss of value and indirect financial impacts of regulatory
decarbonization measures. Transition risks generally arise from impacts
to the profitability of carbon-intensive industries due to climate change
mitigation policies, climate-related litigation, developments in low-
carbon technologies, market shifts and reputational considerations.?®
Transition risks are typically sector-specific and long-term in nature and
will vary depending on the smoothness or suddenness of economic
and policy decisions.? Transition risks can manifest as market risks
(large-scale changes in financial markets), credit risks (the inability
of borrowers to make debt payments), or litigation risks (lawsuits
that companies or their directors and officers could face for their
historical emissions or their failure to disclose or act upon certain
risks).

«  Physical risks arise from both the economic impacts of long-term
weather and climate changes (chronic risks) and from the immediate
impacts of climate-driven extreme weather events (acute risks); and
they are often geography- and sector-specific. Impacts including
direct damage to physical assets and operations, disruption of supply
chains, and long-term shifts in availability of raw materials or viability
of traditional business activities can generate physical risks.*

Transition and physical risks break down further into two distinct forms of
risk for insurers as a result of the insurance business model:

«  First, insurance companies, like other financial institutions, face
investment risk with regard to the significant investment portfolios
that may decrease in value due to physical or transition risks.

« Second, insurers’ core business—providing various forms of risk
transfer to individuals and to companies throughout the real
economy—could expose them to underwriting risk if climate change
impacts increase the amount that they have to pay out in claims
under existing insurance policies (for example, following a major
wildfire) or limit their ability to offer insurance policies in particular
areas or to cover particular risks. In general, insurers’ risk modeling
and ability to regularly adjust the availability and scope of coverage
or raise premiums may enable insurers to address and reduce
climate change-driven losses, but scenario analysis is nonetheless
important to determine whether insurers are adequately responding to
climate-driven underwriting risks.

The size of an insurer and the nature of its underwriting activities will shape
the relative importance of physical and transition risks (and, relatedly, portfolio
and underwriting risks) and the insurer’s capacity to analyze those risks. For
example, larger insurers may derive a greater portion of their financial strength
from their investment portfolios while also operating diverse underwriting
portfolios with no dominant physical risk exposure; as a result, transition risks
may be more relevant and analytical capacity may be greater. By contrast,
smaller insurers with a property and casualty focus may face more acute
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exposure to physical risk with underwriting implications relative to
their economic transition-related risks.

As climate change causes economic actors to experience financial
losses, face litigation, and bring associated insurance claims, financial
institutions’ and insurers’ asset and policy portfolios may suffer
accordingly. To date, scenario analyses have generally focused on
transition risks, and to the extent they have covered physical risk
they have focused more on chronic risks than on acute shocks.® This
focus of scenario analysis on transition risks may be because physical
risk assessment is more complex and uncertain for banks and banking
regulators, which have led many early exercises. However, insurers
may in general be more familiar with physical risk due to their line
of business, which includes (for property and casualty insurers and
reinsurers) sophisticated physical risk and catastrophe modeling. As
the New York Department of Financial Services has noted, “[a]s a
general matter across the industry, the impact of climate change
on insurers’ investments receives less attention than the impact of
climate change on insurers’ liabilities, and low-carbon transition risks
are less understood than climate-related physical risks.”**

As CDI and other supervisors structure new exercises, the scope of
risks to analyze and the capacity available to do the analysis will be key
decision points. If insurers are generally less adept and experienced
at analyzing transition risks to their investments, then these risks may
be an appropriate area of focus for initial supervisor-led exercises. At
the same time, supervisors may wish to consider the relative size of
insurers in the market to determine how an early-stage transition risk
exercise is relevant to all insurers. However, given the prominence of
certain physical risks in certain jurisdictions—in particular wildfire risk
in California—and the prudential responsibility to protect insurance
affordability and availability, supervisors will also want to develop
capacity in assessing and reporting on these risks as part of ongoing
scenario exercises.

C. Informing risk management and decision-making

The broad goal of any scenario analysis or stress test exercise is to
better inform decision-making regarding climate risks. But different
exercises can yield different types of decision-useful information for
both regulators and financial institutions, and the type of information
sought will determine key elements of the exercise design.

«  Forregulators and supervisors, the information developed in
an exercise could, for example, inform development of new
supervisory guidance or public reports; lead the regulator
to meet with potentially vulnerable companies to discuss
climate risk strategies; trigger additional information gathering
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insurance sector by providing insurance
for primary insurers’ underwriting risk
of loss through their standard policies.
The nature of this coverage means that
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significant risk of extreme losses in the
case of compounding climate-related
physical risks.* As a result, the scope

and limitations of reinsurance will be a
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and investigation; initiate new supervisory policies or legislation; or
identify stakeholders that can play a role in driving risk reduction.

«  For financial institutions, the information could inform development
of new climate risk management systems or governance structures;
support participation in industry forums and coalitions on climate risk;
trigger additional internal information gathering; reshape investment
decision-making; or educate residents and businesses about risks.

«  For other public entities, information on physical risk exposure
could inform future development plans, building codes, public
communications, and investments in risk reduction; information
on transition risk exposure could inform transition plans across
multiple economic sectors.

Given the early stage of scenario analysis practice and the need for capacity-
building at state-level supervisors like CDI, informing actual decision-making
or regulatory policy may not be the primary goal of the initial rounds of
new exercises. As the Bank of Canada noted following its six-party pilot
exercise, “developing awareness and capabilities around climate-related risks
is as important as assessing the risks themselves” at this juncture.® But in
subsequent exercises, CDI may wish to gather information for key areas of
decision-making that tie directly to its specific regulatory role and the risk
profile facing California insurers. These could include:

«  Regulatory decisions regarding affordability and availability of insurance
in California, in particular with regard to wildfire risk, which could
be informed by physical risk data (and would necessarily link to
state, local, and consumer risk-reduction strategies that may be
driven by state policies).

« Insurer risk management and governance structures, which could
be informed by a range of data.

«  Alignment of California’s insurance sector with the state’s ambitious
climate change agenda, which could be informed by a range of data.

As the Department of Insurance and other supervisors develop their exercises,
identifying areas of decision-making to inform (whether immediately or in later
iterations) will be a key aspect of goal setting and exercise design.

D. CDI’s legal background for scenario analysis

As California’s insurance regulator, CDI has a legal and prudential duty to
assess and address climate risks facing California insurers.?® Although climate
risk is not discussed specifically in the California Insurance Code, the two core
responsibilities of the Department of Insurance and the Insurance Commissioner—
ensuring solvency of insurers and affordability and availability of insurance
for consumers—clearly encompass assessment of climate-related financial
risks and collection of relevant data. The Department of Insurance (through
the Commissioner) has expansive powers within the statutory framework in
the Insurance Code,*” which is a product of both the Legislature and the
voters’ 1988 approval of Proposition 103, which established goals of consumer
protection, departmental accountability, market competition, and insurance
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affordability and availability.?® These powers include the authority to regulate
insurance companies to ensure that they remain solvent®and to request and
examine insurance company information relevant to the Department’s oversight
responsibility, such as underwriting and investment portfolio information that
could be included in a scenario analysis or stress test exercise.** CDI has
consistently interpreted these powers to include climate risk-related prudential
actions such as the implementation of the NAIC climate risk disclosure survey
and regulations requiring insurers to reflect policyholders’ wildfire safety
measures in property insurance coverage.*' As a result of these statutory and
constitutional provisions, the Commissioner has legal authority to conduct (or
commission by third-party analysts) exercises with data provided by insurers,
authority the Department has exercised in the past through the 2017 and 2018
scenario analysis exercises.*

E. CDI’s policy precedent for scenario analysis

Based on its broad prudential authority and the increasing relevance of climate
risk-related issues in the insurance sector in general and California in particular,
CDI has taken a number of steps to gather information on climate-related risks
facing California insurers. The NAIC Climate Risk Disclosure Survey, the 2018
scenario analysis exercises, and the Department’s 2022 Sustainable Insurance
Roadmap offer the most relevant precedent for future scenario analysis and
stress testing exercises.

1. The NAIC Climate Risk Disclosure Survey

Since 2010, CDI has administered a Climate Risk Disclosure Survey on behalf
of the NAIC, the coordinating and policy body for state insurance supervisors
in the United States. The Survey is “a voluntary risk management tool for
state insurance regulators to request from insurers on an annual basis a
non-confidential disclosure of the insurers’ assessment and management of
their climate-related risks.”** According to NAIC, the purposes of the survey
include enhancing transparency about climate risk management, promoting
strategic management, and providing a baseline supervisory tool for assessing
industry impacts of climate risk.**

In 2022, NAIC updated the Survey to align with the climate risk disclosure
framework of the Task Force on Climate-related Financial Disclosures (TCFD),
adding questions on climate risk management, climate-related business strategy,
and risk assessment metrics and targets that a wide range of international
financial institutions are already answering on an annual basis.*® TCFD disclosure
does not expressly require a scenario analysis exercise, but for insurers that
do perform scenario analyses, the TCFD framework states they should disclose
the scenarios used, critical parameters and assumptions, analytical choices, and
timeframes. The framework also recommends that insurers with significant
weather-related exposures should also consider greater than 2° scenarios.*
An insurer could also use the results of a scenario analysis or stress test to
provide the material for many Survey responses (or incorporate it wholesale),
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and the risk assessment and data management strategies described in a Survey
response would substantially inform a scenario analysis or stress test.

2. The 2017-2018 2Dii scenario analyses

In 2017, CDI commissioned from the 2 Degrees Investing Initiative (2Dii) a
first-of-its kind climate risk scenario analysis of California-licensed insurers.”
2Dii analyzed the investment portfolios of insurance companies operating
in California and earning over $100 million annually in national premium,
representing a total portfolio value of over $4 trillion.*® 2Dii’s Paris Agreement
Capital Transition Assessment (PACTA) model assesses portfolios’ exposure
to climate-relevant sectors (e.g, fossil fuels, energy, automobile manufacture)
over a five-year period that includes a range of warming scenarios for each of
those sectors, identifying whether the portfolio is likely to align with a low-,
medium-, or high-warming future for the sector.”” (Clean energy nonprofit
RMI has since taken stewardship of the PACTA model.)

The analysis assessed California-licensed insurance companies’ current exposure
to transition risks, projected transition risks over the next five years, and exposure
to high- and low-carbon activities.®® (It did not consider the underwriting risk
of increased insurance claims or diminished business due to climate change.)
2Dii compared the insurers’ fixed income and listed equity portfolio holdings
in oil and gas production, coal production, power generation, and automobiles
relative to the market in terms of their alignment with future warming scenarios.*'
The analysis found that “in terms of trajectory, the investment choices made
by insurers operating in California with over $100 million in annual premiums
are more aligned with a 1.75°C transition pathway than financial markets but
that the insurers’ coal and oil investments were aligned with greater than 2°
increases by 2100.>?

Although an important first step, 2Dii’s scenario analysis was not a complete
picture of California-licensed insurance companies’ climate risks. A second 2Dii
scenario analysis commissioned by the Department in 2018 included for the first
time an analysis of physical risks to investments in key sectors. This analysis
considered the physical location of assets held through insurers’ investments
overlaid on maps of water supply risks, wildfire risk, and flood risk to derive
metrics of physical risk exposure. The analysis looked only at insurance firms’
investment portfolio risks (and only covered a subset of insurers) and did not
consider underwriting risk or risk of decreased business. Finally, the five-year
timeframe employed by the PACTA model provides a limited, though business
decision-useful, picture of the risk landscape facing insurers. Understanding
of physical risk drivers such as wildfire and flooding has evolved substantially
since the implementation of this exercise, presenting an opportunity for more
sophisticated analyses.

3. The Sustainable Insurance Roadmap

In November 2022, the Department of Insurance released the California
Sustainable Insurance Roadmap, a set of “objectives and foundational strategies

20 LOOKING FORWARD



the Department is pursuing to protect consumers and create more sustainable
insurance markets in an era of accelerating climate risks.”** Two of the roadmap’s
four strategies relate to assessment and management of insurers’ financial
risks, including actions to improve insurer climate risk disclosure, assess fossil
fuel investments, accelerate sustainable investment strategies, and implement
scenario analysis and stress testing.>*
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II. EXAMPLES FROM LEADING
INSTITUTIONS

Climate risk scenario analysis and stress testing for financial institutions
is quickly becoming a standard practice internationally, particularly
among central banks in Europe and Asia.

Dozens of central bank members of the NGFS are planning or have conducted
exercises.”® The European Central Bank conducted a supervisory climate risk
stress test in 2022 (building on its 2021 economy-wide stress test), finding
that “many banks are still at an early stage in terms of factoring climate risk
into their credit risk models” and “the majority of supervised institutions are
still at a very early stage in the development and implementation of such
frameworks,” among many other key points.*® As discussed earlier, the United
States Federal Reserve in January 2023 announced its first scenario analysis
exercise involving the nation’s six largest banks.

Examples from leading international financial supervisors demonstrate varying
coverage of risks modeled, time horizon, exercise structure (top-down, bottom-
up, or hybrid), and other structural choices. See Appendix A for an overview
of select international efforts. These institutions’ exercises demonstrate that
no single approach is clearly preferable without consideration of jurisdiction-
specific goals. In North America, a handful of supervisors have initiated scenario
analysis exercises including for the insurance sector:

« CDI’s 2017 exercise focused on transition risk using 2Dii’'s PACTA
model to assess a five-year time horizon, covering a subset of large
California insurers via a top-down approach; its 2018 assessed insurers’
physical risks based on location of investment assets and wildfire,
flood, and water supply risks.

« The Bank of Canada’s 2020-2021 pilot exercise assessed transition
risks, made long-term projections through 2050, employed a hybrid
approach engaging six financial institutions, and focused on quantitative
methods.”
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» The New York State Department of Financial Services (NYDFS)
engaged 2Dii to perform a 2021 stress test of climate risks to the
investment portfolios of New York’s insurance industry using the
PACTA model.*® Before releasing its exercise results, NYDFS also
promulgated a guidance document which advised New York insurers on
how to manage climate change risks. The NYDFS guidance document
advises that “an insurer’s analysis of climate risks and assessment
of their materiality for its business should shift from a qualitative
approach to an approach that is both qualitative and quantitative
for risks that can be quantified.”®

The US insurance sector is a relative newcomer to climate risk scenario
analysis. A number of European and Asian insurance regulators have undertaken
climate risk scenario analysis or stress testing and many insurance supervisors
are beginning to consider climate-related risk in insurance supervision and
regulation.®® California’s 2018 exercise and New York’s 2021 exercise, both
assessing insurers’ transition risks through the 2Dii PACTA model, are the
only examples of US-based insurance exercises to date. EIOPA’s 2022 report
outlining methodological principles for insurance climate risk stress testing
identifies multiple forms of underwriting risks that insurers may face due to
climate change.®’ These include higher-than-expected claims on damaged non-
life assets, on life/health assets due to increased morbidity and mortality, and
on professional indemnity cover due to climate litigation, leading to decreased
underwriting business due to cost and behavior changes.®® The report suggests
two broad approaches to predicting physical risks: event-based scenarios,
which use historical data to assess the effect of a specific set of catastrophic
events (such as floods or windstorms) on a sector; and parameter changes,
which evaluate the changing severity and frequency of physical climate events
to assess broader, systemic risks.®* These findings suggest a path forward
for supervisors to assess underwriting and physical risks, which are highly
relevant to the health of the insurance sector but have not been a focus of
exercises to date.
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III.STRUCTURING THE SCENARIO
ANALYSIS EXERCISE

The design and structure of scenario analysis exercises involve
decisions that will be informed by supervisors’ goals and capacity and
which will determine the nature of the information developed and
decisions influenced.

As CDI and other supervisors begin to implement scenario analysis, key
considerations will include:

«  What objectives the supervisor is pursuing
«  Which scenarios are modeled

«  What time horizon is assessed

«  What entities are covered or participate

«  What exercise structure is used

«  Who conducts the exercise

This section will provide an overview of these design choices.

A. SETTING AND PRIORITIZING OBJECTIVES

Within the broad goal of developing climate risk information in order to
promote management strategies, the objectives of specific scenario analysis
exercises will depend on the posture, capacity, and geographic and business
needs of the regulator and participating entities. Objectives may include:

«  Capacity-building for the supervisor or regulator leading the exercise

«  Capacity-building for the regulated or participating entities

« Building baseline understanding of climate risks and modeling
approaches

« ldentifying gaps in climate risk data

«  Developing risk management strategies for firms
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« Informing policy and prudential strategies for regulators and
supervisors

«  Publicly reporting findings and communicating with other state
climate and financial agencies

«  Setting the stage for future exercise rounds®

Most exercises will likely seek to advance a combination of goals, but some goals
may be determinative in exercise design, and the mandate and jurisdiction of the
supervisor or regulator will shape core goals. For example, a supervisor seeking
to build internal agency capacity may focus first on a top-down, regulator-led
exercise to cultivate staff expertise and develop engagement and reporting
processes. The Bank of Canada stated of its 2021 pilot exercise that a “core
goal” was to “build up the capacity of authorities and financial institutions
for conducting climate scenario analysis, which is a natural prerequisite for
system-wide assessments,” which resulted in an analysis of a small subset of
financial institutions and only a portion of their balance sheets.®®

CDl has a recent history of climate risk initiatives—and a number of established
goals—but is still shaping its departmental role with respect to scenario analysis.
As a result, early exercises likely should focus on capacity-building within
the Department and among regulated insurers to develop agency expertise,
mutual understanding of exercise parameters, and strong information-sharing
practices. However, CDI should craft and conduct these capacity-building
exercises with an eye toward rapid iteration and development of more decision-
useful information—in particular, information that can inform CDI’s prudential
responsibilities to promote insurance affordability and availability and that
can inform insurers’ own business decision-making.

B. SELECTING SCENARIOS AND MODELS

The choice of scenario or model forms the core of a scenario analysis. The
Network on Greening the Financial System (NGFS) defines a scenario as a
“plausible description of how the future may develop based on a coherent
and internally consistent set of assumptions about key driving forces (e.g,
rate of technological change, prices) and relationships.”®® NGFS designed six
scenarios which are used in many exercises (sometimes with sector- and
jurisdiction-specific adjustments, and often in combination) and organizes
them into four categories:

«  Orderly: Climate policies are introduced early and become more
stringent over time; transition risks and long-term physical risks are
relatively subdued.

«  Disorderly: Climate policies are delayed and divergent across countries
and sectors; carbon prices are high; transition risks are relatively
high as a result, but the worst long-term physical risks are mitigated.

« Hot house world: Some climate policies are introduced but they
are insufficient to halt significant warming, leading to severe and
cascading physical risks and some irreversible impacts, but limited
economic transition. The “current policies” scenario falls within this
category.
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« Too little, too late: A late transition fails to limit physical risks but
also results in substantial transition risks. (No specific scenarios are
developed for this category and it is generally not modeled, but it
occupies the highest-risk quadrant of NGFS’ framework.)®

While the NGFS scenarios are not the only example of scenarios used to
identify future risks, they have been widely used in scenario analysis exercises
to date and are generally well understood within the developing field (thus
enabling relatively easy adoption and comparability across exercises). As such,
they represent a potentially good fit for CDI and peer supervisors seeking to
build capacity and share information, although they have been developed at
the national level and would require some downscaling for California-specific
exercises. Additional and related scenarios include:

« International Energy Agency (IEA) scenarios based on the World
Energy Outlook, which focus on the energy-sector implications of
four futures from current policies to net zero emissions by 2050.¢

«  Bespoke scenarios developed by EIOPA, Bank of England, and other
leading supervisors, many of which bear similarities to or build on the
NGFS scenarios and follow scenario development principles outlined
by the International Renewable Energy Association.®’

+  Representative Concentration Pathways (RCPs), which use four
different emissions/radiative forcing trajectories to estimate 2100
temperature increase scenarios and the extreme weather, sea level
rise, adaptation cost, and policy and technology shifts associated
with each.”® RCPs are not stand-alone scenarios but rather potential
warming futures that can be used as an input to define discrete
scenarios.

«  Shared Socioeconomic Pathways (SSPs), which are five narrative
future scenarios that could develop in the absence of coordinated
global climate policy, ranging from “green road” (a gradual but
pervasive shift to sustainability, with low mitigation and adaptation
challenges) to “rocky road” (increased focus on nationalism, high
mitigation and adaptation challenges).”" SSPs are not stand-alone
scenarios but rather sets of assumptions that must be matched
with data inputs to generate scenarios.

PACTA is an open-source tool created by 2Dii (and now stewarded by RMI)
that uses a five-year time horizon to assess asset-based company data against
Paris Agreement-aligned economic production scenarios for a set of high-
carbon industrial sectors. PACTA is not a scenario but rather a methodology
for comparing companies’ production pathways against emissions reduction
pathways that are consistent with Paris Agreement targets. Because of its
short-term time horizon and open-source format, PACTA has been a leading
tool for early exercises run by insurance supervisors.

While this report does not recommend a specific scenario or methodology

for CDI to employ, departmental goals and capacity suggest the following
considerations:
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«  Using NGFS (or NGFS-inspired) scenarios could promote
capacity-building and information-sharing in early exercises
due to their relatively common use among peer institutions,
which would facilitate learning for staff and comparison
across jurisdictions.

«  Using PACTA or another short time horizon model could
help align early efforts most directly with insurers’ business
concerns and build on CD/I’s prior scenario analysis exercise.

«  Customizing or expanding a physical risk-focused model to
adequately account for the most prominent physical risk
facing California insurers—wildfire—could be essential to
crafting exercises that accurately reflect risks in the California
physical risk environment and insurance market. However,
recent drought and flood events also demonstrate the
multifaceted nature of physical climate risk in California
and the long-term need for comprehensive scenarios.

«  Embracing flexibility in selection of scenarios for later exercise
iterations could support capacity-building within CDI and
the broader US insurance regulatory community.

These examples generally involve “exploratory” scenarios that describe
potential futures in order to identify risks and management options. By
contrast, “normative” scenarios would “identify desirable or undesirable
outcomes by considering stakeholder values and interests and examining
how such futures could arise,” potentially developing information on
more business-appropriate timelines.” In a normative analysis, an insurer
would “define climate change risk appetites” for common risk metrics
such as average annual loss and historical disaster events “and explore
how business decisions affect desirable or undesirable outcomes.””?
This approach is also sometimes referred to as a “reverse stress test.”
By prioritizing insurers’ existing risk management metrics, normative
scenarios may potentially better inform business decision-making
(in a complementary role to exploratory analyses that could better
inform systemic and policy-oriented decision-making). As normative
methods develop, CDI and other supervisors should consider options
to incorporate them into regular exercises or encourage their use
among insurers, alongside more traditional financial risk analyses.

CDPI’s initial choice of scenario or model should reflect current
departmental and insurer capacity. But the Department could seek
to address different scenarios and questions in future iterations
along the lines of the “exploratory” approach taken by the Bank
of England. This strategy encompasses “a wider range of risks than
those closely linked to the financial cycle” and stands in contrast to
annual solvency exercises, with only system-level (rather than firm-
level) results disclosed.” Through an exploratory approach, CDI could
develop data on a range of risks while building capacity over time. It
could also consider emerging scenarios that account for new risks and
measures, such as land- and nature-related policy levers that may form
a substantial portion of state climate efforts in the coming decades.”
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Risk modeling experts distinguish
between deterministic models that
center on assumptions of discrete future
scenarios (such as a clear emissions
pathway) and stochastic models that
compile a range of possible outcomes
and assign different probabilities to their
occurrence (which their proponents
argue are a more accurate reflection

of potential climate futures). Many
leading scenario analysis frameworks
rely on primarily deterministic methods
to build their scenarios, which may

be more straightforward (and lower-
cost) to implement and may be better
for understanding the drivers of risk,
but stochastic models that incorporate
more complex, random, and multi-

risk factors are emerging and may
prove to be business decision-useful.”
As stochastic approaches and tools
become more widely available, CDI and
peer supervisors should monitor their
development and use.



C. STRUCTURING THE EXERCISE
Exercises are broadly grouped into “bottom-up” and “top-down” approaches:”’

+ In top-down exercises, a supervisor performs the analysis without
the direct involvement of financial institutions, using data gathered
from the institutions to assess individual and system-wide risks
under selected scenarios.”® For instance, the European Central Bank
performed an economy-wide top-down climate stress test conducted
centrally by ECB staff using internal datasets and models, applying
the same assumptions and models across financial institutions.”

« In bottom-up exercises, the supervisor or regulator sets out one
or more scenarios and a set of methodological rules and financial
institutions individually run the provided scenarios against their
own balance sheets.®’ The regulator or supervisor can then conduct
additional analysis based on the results produced by each financial
institution to develop a system-wide assessment. For example, in 2021
the Bank of England conducted voluntary bottom-up climate risk
scenario analysis with a number of large banks, insurance companies,
and other financial institutions, building on past exercises including
2019 bank and insurance stress tests.®' More recently, the US Federal
Reserve has announced that it will be conducting a bottom-up
scenario analysis exercise with the participation of six major US
banking institutions.

In general, top-down exercises can ensure more consistency in application
of methodology and may be better designed to cultivate information for use
by supervisors in policy decision-making , while bottom-up exercises may
improve individual financial institutions’ data collection and understanding of
the financial implications of climate-related risks.®? In practice, supervisors can
combine elements of top-down and bottom-up analysis depending on capacity
and legal authority.®* The Bank of Canada, for example, used elements of both
methods throughout its scenario analysis.®* The Bank assessed credit risk through
“[bJorrower-level assessments by the financial institutions, using sectoral-level
financial impacts based on the scenarios” and “capture[d] nuances from the
bottom up, while [its] top-down portfolio impact assessment extrapolate[d]
these borrower-level impacts to portfolio segments.”®* For market risk, however,
the Bank’s modeling was purely top-down.

BOTTOM-UP TOP-DOWN WITH
WITH TOP-DOWN BOTTOM-UP
BOTTOM-UP ELEMENTS ELEMENTS TOP-DOWN
Supervisor designs Supervisor designs Supervisor runs exercise Supervisor runs scenario
scenario scenario, insurers run based on targeted data with own data and
exercise, supervisor runs requests from insurers models
Insurers run exercise additional analysis using
with own data and insurer submissions No involvement from

models

insurers
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Early scenario analyses have tended toward top-down approaches;
CDI’s 2017 and 2018 analyses and New York’s 2021 exercise, both
using the PACTA model, involved analysis conducted on behalf of
supervisors using insurer-provided data. While CDI will likely begin new
regular exercises via primarily top-down methods, it should incorporate
bottom-up elements over time (potentially through voluntary pilots) to
encourage more active participation and analysis by insurers. However,
to ensure baseline consistency of results, properly inform agency
decision-making, and build coordination with other state climate
policy institutions, CDI likely will retain top-down elements across
future exercises.

D. DEFINING SCOPE AND TIME HORIZON

Defining the scope and time horizon of risks evaluated is a key step in
designing an exercise, although (as in the case of PACTA, for example)
the selection of a particular model may largely determine the scope
and timeline. The particular risk geography of a jurisdiction and a
supervisor’s regulatory mandate (and concerns about the market) will
inform risk scope, while the chosen risk scope and the goal of the
information yielded in the exercise (policymaking, business decision-
making, or both) will inform time horizon decisions.

1. Scope

In broad terms, CDI and peer supervisors must decide whether an
exercise will cover:

«  Transition risks, physical risks, or both

+  Among transition risks
Investment risks, underwriting risks, or both
Market risks, credit risks, or both
Litigation risks

«  Among physical risks
Investment risks, underwriting risks, or both
Chronic risks, acute risks, or both
Individual risks (such as wildfire) or comprehensive
risks

Most early scenario analysis frameworks have focused on investment
portfolio transition risks—as did CDI’s 2017 exercise—but supervisors
such as the Bank of England have begun to incorporate more physical
risk analysis into their exercises. For CDI’s new exercises, the importance
of establishing viable practices and engaging industry partners suggests
continuing and building on the prior investment portfolio work including
both transition and physical risks and expanding that work to include
underwriting risks. The acuteness of physical risks in California (in
particular wildfire) points toward robust inclusion of physical risks
in subsequent iterations.
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Timing and frequency of scenario
analysis exercise(s) are key structural
considerations. Greater frequency (i.e.,
annual or bi-annual) may build more
robust data sets and consistent analytical
practices, but longer intervals between
exercises could better reflect the pace
of policy and technology development
and may be necessary due to capacity
limitations. An iterative approach that
revisits internal business functions
affected by analyses, materiality of
findings, and disclosure methods may
be particularly important for insurers
to define a business use case for regular
exercises.®” Over time, as scenario
exercises become more common and
industry actors incorporate best practices
throughout their risk management,
exercises should become more regular
(and lower cost).



2. Time Horizon

Due to their distinct natures, gaps in data, and other factors, transition
and physical risks present different short- and long-term scenario analysis
implications. At the same time, climate risk scenarios, which might deem
5-10 years “short-term” and 20-30 years or more “long term” with regard to
policy and technological decarbonization plans, can diverge substantially from
shorter economic and business model timeframes, compounding uncertainty.®
As a result, the choice of time horizon for an exercise can have significant
implications for the outcome. Risk landscapes may also vary significantly across
short- and long-term time horizons depending on both risk type and insurer
type. For example, property and casualty insurers’ natural catastrophe models
may already embed short-term physical risks in pricing and risk management
strategies but lack the current ability to encompass long-term secondary
effects on water access or supply chains; while life insurers may face few
impacts from short-term natural catastrophes but more severe impacts in
the long term.®* Financial institutions and supervisors may choose to run
multiple scenarios to mitigate the uncertainty specific to each time horizon.*

The range of insurer considerations across different time horizons for
different risks highlights the importance of considering multiple timeframes
for a robust exercise, although many leading exercises have tended to use a
30-year period for both physical and transition risks.”’ For example, the Bank
of France analyzed physical and transition risks from 2020 to 2050, divided
into five-year increments. By contrast, the Australian Prudential Regulation
Authority divided its analysis into two separate timeframes: short term (the
current business planning cycle) and long-term (until and beyond 2050).

CDI and peer supervisors selecting time horizons should consider the following
factors:

a. Risk types

Although many scenario analysis and stress testing exercises model both
physical and transition risks, these risks can be difficult to project over
identical timeframes. Many physical climate risks are manifesting today, but
the most severe and sustained impacts (and second-order changes such as
major population displacement) may not occur until the end of the century;
differences between scenarios are likely to manifest early for transition risks
but could be delayed for physical risks. As a result, scenario analysis exercises
may analyze physical and transition risks on separate time horizons. CDI’s
2018 exercise focused on transition risks and considered only a few kinds
of physical risks. If the Department chooses to broaden its risk analysis, it
may decide to employ multiple time horizons to evaluate different risks. The
Department may also wish to consider strategies to ensure that physical risks
are subject to robust analysis in all exercises, even though the most significant
temperature increases are only likely to manifest toward the end of the century.
For example, the Bank of England’s No Additional Action scenario deliberately
shifts forward in time the anticipated occurrence of significant temperature
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shifts to “allow the Bank to explore the impact of these more extreme risks”
even though in reality they may arise decades later.*?

b. Regulatory mandate and objectives

Focusing on shorter-term risks may encourage firms to make near-term
adjustments to their business practices and investments. By contrast, exercises
that focus on long-term risks may better inform policymaking at the state
level. Although CDI often focuses on short-term risks to firm solvency, its
expansive mandate could embrace longer-term modeling of climate risks to
the state’s insurance sector and individual insurers.

E. IDENTIFYING THE PARTICIPATING COHORT

A truly robust, ideal exercise would cover all insurers in California (or the
geographic and legal jurisdiction of a given supervisor), but capacity and financial
limitations for both supervisors and insurers, coupled with the early stages
of most scenarios and models, will likely limit the application of exercises in
the near term to a subset of relevant institutions. In this context, potential
participating cohorts include:

1. Individual institutions selected for a pilot exercise

If a supervisor or regulator is conducting a pilot exercise to build capacity, then
a select group of participants—even in the single digits—may be appropriate.
This model may be particularly appropriate for a pilot bottom-up or hybrid
exercise; in its initial transition risk pilot, the Bank of Canada engaged two
banks, two life insurers, and two P&C insurers, with a goal of building capacity
and increasing industry and regulator understanding of risks.*®

2. Threshold/cutoff for a broader, top-down exercise

If a supervisor or regulator directly conducts an early-stage exercise, a size
threshold based on annual premium may be appropriate to ensure that
smaller entities are not required to provide data, but selection of individual
institutions is not necessary since the supervisor (or a third party) applies
scenarios and models directly to institutions’ data. This can help ensure useful
results for the first iterations of scenario exercises; smaller institutions can
be incorporated later. For example, CDI’s 2018 exercise covered only insurers
with annual premiums over $100 million (679 total), while the New York
State Department of Financial Services’ 2021 insurer exercises covered only
250 total insurers, including small insurers.®* (Both exercises were run by 2Dii
using the PACTA model.)

In many cases, large and small insurers may require different approaches. For

example, large insurers may be better situated to conduct analysis internally
and report results to a supervisor (bottom-up), while smaller insurers may be
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better positioned (at least initially) to report data to a supervisor for a top-
down exercise. Some small insurers may also need to work with reinsurers to
obtain complete risk data. Supervisors can structure exercises with different
requirements for different insurers, such as a top-down approach for all insurers
with additional hybrid elements only for large insurers.

Given CDI’s past experience in conducting exercises with a minimum-premium
cohort and potential limitations facing small insurers, this approach likely would
be appropriate for further near-term exercises. CDI could expand the cohort
to include more small insurers over time, potentially beginning with fully top-
down exercises at first to address capacity limitations. If CDI begins to design
future iterations that rely on a diverse set of models, include different risk
mixes, or cover new time horizons, or shifts from conducting direct analyses
to engaging insurers in more bottom-up analysis, it should consider selecting
individual entities for pilot efforts.

F. ESTABLISHING PARTNERSHIPS AND COLLABORATIONS

Third-party partnerships offer a number of advantages to supervisors, particularly
those that have not yet developed expertise in scenario analysis and stress
testing or lack in-house staff resources. CDI and peer supervisors may benefit
from collaborating with a range of partners including:

+  NGOs and other third parties. Regulators may seek to partner
with non-governmental organizations for technical assistance and
access to proprietary scenario analysis models. For example, CDI
engaged 2Dii in 2017 and 2018 to perform its first scenario analyses
focusing on climate risks to California insurance firms’ investment
portfolios. CDI may also consider engaging with other providers of
open-source tools for assessing physical risk, such as Pyregence
(which provides models and maps for assessing wildfire risk) and First
Street Foundation (which develops property-level flood risk maps).

« Academic institutions. Academic institutions may be particularly useful
in providing technical assistance with scenario analysis modeling or
offering policy recommendations. For example, the Bank of Canada’s
2020 scenario analysis partnered with MIT’s Joint Program on the
Science and Policy of Global Change, which employed its Economic
Projections & Policy Analysis (EPPA) model. EIOPA partnered with
researchers at the University of Zurich, Vienna University, and Boston
University on a 2019 analysis of European insurers’ sovereign bond
portfolios.*®

« Government agencies. Regulators may also partner with other
governmental agencies where there is overlap between the agencies’
work and alignment on policy objectives. In January 2022, for example,
the Bank of Canada announced the results of a scenario analysis
pilot project performed jointly with the Office of the Superintendent
of Financial Institutions.”

«  Other jurisdictions. While supervisor-led exercises are jurisdiction-
specific, many insurers operate in multiple jurisdictions and the
information generated in an exercise (as well as the methods and
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strategies used to implement it) will be useful to supervisors
and insurers in other jurisdictions. CDI should consider
strategies to cultivate information-sharing and joint exercises
with peer jurisdictions, such as creating data sets that can
be sorted into findings for other states and working with
partners in the NAIC Climate and Resiliency Task Force and
Catastrophe Modeling Center for Excellence.

The following criteria may inform decision-making regarding potential
partnerships:

1. Regulator and partner capacity

Partnerships are most likely to be useful when the partner institution
has important capacities relevant to successful scenario analysis and
stress testing exercises that the regulator may not. For example, partner
institutions may have available staff with technical and subject-matter
expertise in quantitative modeling who regularly conduct analyses for a
range of financial institutions. Because CDl is still building the internal
capacity and expertise to conduct scenario analysis, the Department
may consider entering a partnership with an academic institution or
with an NGO or other third party (as it did with 2Dii for the 2017
and 2018 exercises) for access to modeling expertise and proprietary
models and to build agency capacity over time.

2. Policy mandate

A supervisor with a strong commitment to statewide policymaking
may choose to invest in partnerships with other state agencies in
furtherance of a whole-of-government approach to climate risk. A
regulator that wants to deepen its connections to academic institutions
and support academic research and work on climate risk scenario
analysis and stress testing may, by the same token, choose to work with
a public university’s modeling team instead of a private firm. Because
CDI’s work to prepare California’s insurance industry for the impacts
of climate change fits into a broader statewide strategy for climate
change adaptation, the Department may consider entering partnerships
with other state agencies that are also working on climate change
adaptation policies. For example, the Governor’s Office of Planning
and Research (OPR), one possible partner, works on climate resilience
through the ICARP Technical Advisory Council®” and was the state lead
for the California Climate-Related Risk Disclosure Advisory Group’s
report on climate risk disclosure practices.”® CDI might also seek to
collaborate with state agencies that have expertise and responsibilities
associated with specific physical risks, such as the California Department
of Water Resources (for flood risk), Cal Fire (for wildfire risk), and
the California Coastal Commission (for sea-level rise).
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Previous scenario analyses have not
made public descriptions of their
exercises’ budgets, although many
previous exercises have been conducted
by national supervisors with expansive
staff and budgets. As a result, it is
challenging to assess the cost of different
formats and stages of scenario analysis
and stress testing. However, CDI should
consider a number of cost-related factors
in exercise design, including the high
upfront costs but potential long-term
savings of conducting exercises in-house;
increased costs associated with greater
numbers of participating firms, broader
risk scope and time horizon, and more
analytical granularity; potential company-
side costs of bottom-up exercises; the
value of external partnerships versus
in-house capacity; and the potentially
greater cost-effectiveness of more robust
exercises that better inform effective risk
management.






IV. CONCLUSIONS AND
RECOMMENDATIONS

Key takeaways from analysis of recent exercises and leading literature,
expert interviews, and the October 2022 stakeholder roundtable
include:

A. CAPACITY BUILDING AND COLLABORATION

Given the relative novelty of climate risk scenario analysis in the insurance sector,
skill development and dissemination of knowledge within institutions, as well
as mutual exchange of information and realistic expectations for cooperation
between institutions, will be important.®® Supervisors and regulators are building
internal capacity and will need to focus early efforts on developing competence
and expertise. If the long-term goal of scenario analysis exercises is to drive
insurers to fully incorporate climate risk assessment into their enterprise risk
management practices, then building capacity within insurers is also key. This
is likely best achieved through bottom-up exercises with supervisor oversight,
although top-down exercises may fall more clearly within supervisors’ existing
authority and current capacities.

B. DATA GAPS

Financial institutions and supervisors tended to encounter a range of similar data
gaps, suggesting that cross-institutional collaboration and data sharing could
be helpful.’® To date, the most robust scenarios have focused on transition
risk, and location- and sector-specific physical risk assessments are still in
early stages. Supervisors can approach early exercises as an opportunity to
identify and address data gaps.
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C. UNCERTAINTY AND TIME HORIZONS

Supervisors and financial institutions can struggle to account for uncertainties
created by modeling climate risk with a standard 30-year time horizon, which
inevitably leads to significant uncertainties in the scenarios “relate[d] to
projections of climate change, the macroeconomic impacts from climate
change, assumptions on the evolution of financial institutions’ balance sheets
(particularly in the case of a dynamic balance sheet assumption) and long-
term mitigation strategies.”’®’ Scenarios to date also tend not to account for
exogenous shocks (such as armed conflict) with energy and climate implications,
or for long-term climate feedback loops.® Solutions include considering
multiple scenarios and timeframes from medium-to-long-term time horizons
side-by-side, applying multiple models, using uncertainty bands for unknown
variables like future global temperature, and tailoring scenarios to individual
firms’ balance sheets and business models.'®® Supervisors may also consider
focusing on short-term analyses first, to maximize certainty and development
of business-useful information.

D. BOTTOM-UP CHALLENGES

In bottom-up exercises, “a lack of standardised assumptions and models [can
make] comparisons across participating financial institutions difficult” and
extending flexibility to participants can make it “more difficult to ensure the
scenario exercises yielded consistent and meaningful results.”’® Bottom-up
exercises also rely more heavily on insurers’ internal capacity, which will vary
widely for insurers of different sizes and between physical and transition
risks; and on supervisors’ trust in insurers’ willingness to report on potentially
severe risks. Solutions include retaining top-down exercise components and
stringent supervisory guidance. Alternatively, supervisors may seek to keep
bottom-up exercises as simple as possible and rely on insurers’ own modeling
strategies to flesh out the scenario. In all contexts, exercises are likely to be
iterative and adjust over time.

E. PHYSICAL RISK

Most exercises to date have focused on transition risks, but the immediacy
and centrality of physical risks in the insurance landscape suggest they should
play a more prominent role in scenario analysis. Most existing scenarios fail
to account for the localized impacts of acute physicals risks and the potential
for physical risks to compound with each other (or to combine with other
shocks), limiting firms’ and supervisors’ ability to properly model the most
severe impacts. Supervisors could help ensure comparability by using prescriptive
physical risk parameters and focus on liabilities (rather than assets) first to
develop the most useful early results.’® Supervisors can also pair scenario
analyses with stress tests to ensure the most severe physical tail risk scenarios
are captured.
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F. PUBLIC REPORTING

Supervisors and insurers have legitimate concerns regarding the depth and
specificity of public reporting of scenario analysis and stress test results
because discussion of portfolio and underwriting risks for specific insurers
could have adverse impacts on the insurer (and due to the need to protect
certain insurer data). Supervisors may consider publishing aggregate data or
limiting public reports to summaries of conclusions for specific insurers to
reduce these impacts. At the same time, the goal of risk assessment is to
identify risk and develop management strategies and protect the integrity of
insurance markets; many supervisors have affirmative obligations to make data
public, and for competitive markets to function as intended, it is important
that shareholders, policyholders, and consumers have a complete picture of
the risks facing insurers.

In general, CDI’s first goal of scenario analysis exercises should be to build
capacity within the Department and insurers. While all exercises will produce
some decision-useful information about anticipated climate risks, CDI should
design early exercises with the goal of identifying effective strategies and building
the participating cohort rather than influencing near-term policy decisions. CDI
should also aim to foster collaboration with other regulators and participation
by regulated insurance firms. CDI should consider limiting the scope of the
initial rounds of new exercises (in terms of risk types, time horizons, and
participating cohort) but build on its first two scenario analysis exercises by
expanding the scope to include more insurers and to cover transition and
physical risks to both investment portfolio and underwriting risks. And CDI
should initially structure new exercises as top-down to account for its likely
reliance on third-party partners, limited exercise experience within regulated
firms, and the Department’s own capacity-building goals. As supervisors and
participating firms build capacity, CDI should expand its exercises to give
participating firms more responsibility by introducing more bottom-up elements
in hybrid exercises.

The table on the following page lists CLEE’s recommendations for the Department.
Recommendations are divided across exercise objectives, exercise scope, exercise
structure, and departmental structure, with some recommendations further
divided into “early stage” (i.e., CDI’'s next one to three exercises) and “late
stage” (i.e.,, CDI’s future beyond initial exercises).
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DESCRIPTION

RECOMMENDED ACTION

PRECEDENT

What objectives should CDI prioritize in per-
forming scenario analysis and stress tests? E.g.:

e Building capacity

e Gathering data and addressing data gaps

e Producing decision-useful information for
the insurance sector

e Producing decision-useful information for
insurance regulation

e Supporting and informing other climate
policy priorities

e Facilitating information sharing and
collaboration among regulators and
between regulators and regulated entities

e Identifying solutions to reduce risk and
promote insurance affordability and
availability

Early stage: CDF’s first objective in performing scenario
analysis and stress test exercises should be to build ca-

pacity within the Department, starting from the analytic
and information-gathering capacity CDI developed in its
2017 and 2018 exercises.

Later stages: CDI should plan subsequent iterations
with the goal of informing specific departmental and
state policy priorities, such as ensuring availability and
affordability of property insurance and promoting resil-
ience throughout the state’s economy. For example, the
Department could conduct early efforts on physical risk
assessment and stress testing with a focus on wildfire

in California’s wildland-urban interface geographies
(including the impacts of home- and landscape-scale
risk-reduction actions) and inquiries on insurers’ plans
to protect solvency and availability (such as through risk
diversification).

The Bank of Canada’s scenario analysis exercise was a
limited-scope pilot exercise explicitly intended to build
capacity for future exercises. Capacity-building, not the
production of decision-useful information for regulators
or regulated entities, was the primary objective.

Following its 2022 stress test exercise, the European
Central Bank set a deadline for all banks to meet new
disclosure and risk management requirements by 2024.

Early stage: CDI should aim to build capacity at partici-
pating firms by providing opportunities (where possible)
for firms to fill in data gaps and provide additional
proprietary analysis.

Later stages: Future exercises should involve more bot-
tom-up elements to build insurer capacity and business
decision-useful information.

All stages: CDI should seek to promote collabora-

tion with other regulators (in particular fellow state
regulators through the NAIC) and to facilitate the
dissemination of best practices for scenario analysis and
stress testing exercises.
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DESCRIPTION

RECOMMENDED ACTION

PRECEDENT

What kinds of risks should CDI model? E.g.:
¢ Physical, transition, or both
¢ Investment, underwriting, or both

Early stage: CDI should start with a small range of

risks for initial exercises, focusing on transition risks to
insurer portfolios in line with past exercises and current
capacity.

Later stages: CDI should gradually increase the range
of risks as exercise capacity grows, incorporating more
physical and underwriting risks alongside transition risks.

CDI’s 2017 and 2018 exercises considered transition risks
but only a small set of physical risks including water
supply, wildfire, and flood risks for key sectors. CDI only
analyzed investment portfolio risks (and only covered

a subset of insurers) and did not consider underwriting
risk or risk of decreased business. CDI should return to,
and gradually build from, this limited set of risks.

Similarly, the Bank of Canada’s pilot exercise considered

only transition risks, not physical risks. The Bank intends
to assess physical risks and their interactions with transi-
tion risks in the future.

What firms should participate in CDI’s
exercises?

Early stage: For initial top-down exercises, CDI should
include as many insurers as possible and consider a
minimum annual in-state premium threshold if data pro-
duction proves problematic for the smallest insurers. (As
exercises become more regular and CDI’s data-collection
practices become more streamlined, the Department
should consider eliminating such a threshold.)

Later stages: As CDI transitions to bottom-up compo-
nents, it should start with a relatively small cohort of
participating firms—given limited regulatory and indus-
try capacity—and gradually increase the cohort size.

Later stages: As CDI integrates more small insurers in
exercises, it should consider lower levels of granularity
(or a more top-down approach) for those insurers.

CDI’s 2018 exercise covered 679 insurers with in-state
annual premiums over $100 million.

The Bank of Canada’s pilot exercise included six firms
representing a mix of size and business lines.

What time horizon should CDI use?

Early stage: CDI should prioritize shorter time horizons
(e.g., 5 0r 10 years) for early exercises to maximize deci-
sion-useful information for firms.

Later stages: CDI should gradually incorporate longer
and multiple time horizons (e.g, 30 years in addition to
5-10 years) in later iterations and pilots to inform more
regulatory objectives.

CDI’s 2018 exercise used a short time horizon of only 5
years.

For contrast, the Australian Prudential Regulation Au-
thority divided its analysis into two separate timeframes:
short term (the current business planning cycle) and
long-term (until and beyond 2050). CDI should target
this type of dual approach.
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DESCRIPTION

RECOMMENDED ACTION

PRECEDENT

Should CDI’s exercises be “top-down” or “bot-
tom-up”?

Early stage: CDI should begin the first round of new
exercises with a top-down approach, since the Depart-
ment may lack the internal capacity to closely supervise
bottom-up exercises and many firms are still developing
the capacity to perform bottom-up work with compara-
ble results.

Later stages: As CDI and insurance firms’ exercise
capacity grows, CDI should implement more bottom-up
elements and hybrid exercises to provide firms more
freedom to gain hands-on experience and develop
creative approaches.

CDI should keep in mind that the size of participating
firms impacts their ability to succeed in top-down or
bottom-up exercises. Smaller firms with less exercise
capacity may be less likely to succeed in bottom-up
exercises that require more work at the firm level, than
in more prescriptive top-down exercises. Larger firms
with more internal capacity may thus be better able than
smaller firms to participate in bottom-up exercises.

CDI’s 2018 stress test was a limited-scope top-down
exercise in which 2Dii performed the modeling.

The European Central Bank performed an econo-
my-wide top-down climate stress test conducted
centrally by ECB staff using internal datasets and models,
homogeneously applying the same assumptions and
models across financial institutions in the sample.

The Bank of England’s 2021 scenario exercise used a
hybrid bottom-up approach with supervisor-prescribed
scenarios.

What role should strategic partners play in
CDI’s exercises?

All stages: CDI should consider partnerships with
entities that would provide comparative advantages
and further CDI’s policy mandate. As it did in 2018, CDI
should partner with a firm like 2Dii for modeling exper-
tise while it works to build its own internal capacity. If
CDI wants to eventually be able to perform scenario
analysis and stress testing modeling on its own, it may

All stages: CDI should also consider partnering with
other state agencies with climate change adaptation
mandates, such as the Governor’s Office of Planning and
Research, the Department of Water Resources, Cal Fire,
the Department of Financial Protection and Innovation,
the Department of Finance, the state Treasurer, and/or
the state Controller.

All stages: CDI should design new exercises and results
to maximize utility and translatability for peer super-
visors and coalitions such as NAIC and SIF (such as
through jurisdiction-sortable data) and should consider
joint exercises in future iterations.

The Bank of Canada partnered with another government
agency, Canada’s Office of the Superintendent of Finan-
cial Institutions, for its pilot exercise.

CDIs’ first scenario analysis was performed in concert
with 2Dii, a private think tank with extensive modeling
expertise.
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How should CDI report results?

All stages: CDI should report results on a publicly acces-
sible website with data for use by other supervisors and
academic institutions, and through summary analyses
for use by policymakers and the public. CDI should max-
imize transparency wherever possible but may need to
anonymize certain data, particularly in early exercises.

CDI currently maintains a public website with all NAIC
survey responses submitted by US insurers in the partici-
pating states.

How often should CDI conduct exercises?

Early stage: CDI should craft and publish a roadmap de-
scribing its planned exercises, their anticipated scopes/

structures, and target objectives over an initial 3-5 year

period, with subsequent updates as appropriate.

All stages: CDI should conduct exercises on an annual
or biannual basis, using each iteration to explore new
scenarios, risk types, and participating cohorts.

The Bank of England’s Biennial Exploratory Scenario ex-
ercise incorporates new components on a regular basis.

DESCRIPTION

RECOMMENDED ACTION

PRECEDENT

How should CDI structure its internal scenario
analysis team?

Later stages: CDI should invest in a permanent internal
scenario analysis team as part of its broader ongoing
climate risk assessment and management efforts, with
multiple full-time employees committed to implement-
ing regular exercises, working with third-party modelers
and scenario providers, and engaging with peer super-
visors and California climate policymakers. CDI should
consider developing proprietary exercises or modules
where appropriate (such as for wildfire risk).

Canada’s Office of the Superintendent of Financial
Institutions created an internal Climate Risk Hub with
full-time staff dedicated to scenario analysis, analytics,
stakeholder engagement, and policy development, with
the eventual goal of developing proprietary, stan-
dardized scenario analysis exercises for transition and
physical risks.
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APPENDIX A: LEADING FINANCIAL SUPERVISORS’
INITIAL APPROACHES TO SCENARIO ANALYSIS

Adapted from Geneva Association, Insurance Industry Perspectives on Regulatory Approaches to Climate Risk Assessment (2021).

ORGANIZATION

TYPE OF RISK

TIME HORIZON

METHODOLOGY

International Association Physical The Application Paper No specific prescriptive approaches
of Insurance Supervisors indicates that ‘it is expected
and Sustainable Insurance Transition that the ORSA also includes
Forum appropriate scenarios that

Liability use a more extended time

horizon’ but does not specify

Network for Greening the Physical 2050 and beyond Focus on quantitative analysis
Financial System

Transition

European Insurance and
Occupational Pensions
Authority

Transition (introduction of
carbon tax, technological
breakthrough, market expec-
tations towards transition to
low-carbon economy)

Physical (changes in frequen-
cy, severity, distribution of
extreme weather events)

Longer than currently
considered in the ORSA, e.g,,
an order of magnitude of
decades

Short term: a higher level of
precision is expected to help
determine whether overall
solvency needs improvement

Qualitative approach: insight in the rel-
evance of the main drivers of climate
change risks in terms of prudential
risks

Quantitative approach: assess ex-
posure of assets and underwriting
portfolios to physical and transition
risk, forward looking

If not deemed material, explanation
required

Bank of England Physical 30-year modeling horizon Quantitative: quantification of change
(2020-2050 with five-year in value of assets and liabilities for each
Transition intervals) scenario.
Qualitative: description of how busi-
ness models would change
Reporting frequency: firms need to
submit projections at every five-year
point in the test horizon
Liability - Quantitative (general insurers only)
De Nederlandsche Bank Physical - Mainly quantitative
Transition
Banque de France/ Autorité  Physical 2020-2050 (using five-year Quantitative
de Contrdle Prudentiel et de N intervals)
Résolution (ACPR) Transition
Monetary Authority of Physical Short term Quantitative
Singapore
Physical Short term Stress testing and scenario analysis,
both using quantitative and qualitative
Transition Long term methodologies
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Australian Prudential Regu-
lation Authority

Physical

Transition

Short term (current business
planning cycle) Long-term
(2050 and beyond)

In its draft, Prudential Practice Guide
CPG 229 on Climate Change Financial
Risks APRA states it expects the use of
scenario analysis and stress testing for
climate risks to be proportionate to
an institution’s size, business mix and
complexity. Depending on the firm, it
expects qualitative and quantitative
scenarios to be developed. It proposes
several degree temperature increase as
well as transition pathway scenarios to
be considered. Insurers are expected
to consider both physical and transi-
tion risks within each scenario.

Bank of Canada

Transition

A 30-year horizon (2020-
2050)

Quantitative

New York State Department
of Financial Services

Physical

Transition

Short term (current business
planning cycle) Long term (in
the order of decades)

Qualitative (and potentially quantita-
tive) exercise used to inform strategic
planning and decision making.

European Central Bank

Physical (drought/heat,
flood)

One year

Transition

Short-term (3 years) and
long-term (30 years)

Qualitative and quantitative

46 LOOKING FORWARD



APPENDIX B: RESOURCES/BIBLIOGRAPHY

Bank of Canada, Climate transition scenario data
(webpage), available at https://www.bankofcanada.
ca/2022/o1/climate-transition-scenario-data/.

Bank of Canada, Transition Scenarios for Analyzing
Climate-Related Financial Risk (2022), available
at https://www.bankofcanada.ca/wp-content/
uploads/2021/11/sdp2022-1.pdf.

Bank of Canada and Office of the Superintendent of
Financial Institutions, Using Scenario Analysis to Assess
Climate Transition Risk (2022), available at https://
www.bankofcanada.ca/wp-content/uploads/2021/11/
BoC-OSFI-Using-Scenario-Analysis-to-Assess-Climate-
Transition-Risk.pdf.

Bank of England, “Key elements of the 2021 Biennial
Exploratory Scenario: Financial risks from climate
change” (webpage), available at https://www.
bankofengland.co.uk/stress-testing/2021/key-elements-
2021-biennial-exploratory-scenario-financial-risks-

climate-change.

Bank of England, “Results of the 2021 Climate Biennial
Exploratory Scenario (CBES)” (webpage), available at
https://www.bankofengland.co.uk/stress-testing/2022/
results-of-the-2021-climate-biennial-exploratory-
scenario.

Dave Jones et al, Center for Law, Energy, & the
Environment, Fiduciary Duty in the 21st Century —
California Roadmap (September 2020), available
at https://www.law.berkeley.edu/wp-content/
uploads/2020/09/California-Roadmap-Fiduciary-Duty-

Sept-2020.pdf.

Elisa Giuliani et. al, Climate risk, sustainable finance
and international business: a research agenda (August
23, 2022), available at https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=4198439.

European Insurance and Occupational Pensions
Authority, Methodological Principles of Insurance
Stress Testing - Climate Change Component
(2022), available at www.eiopa.europa.eu/sites/
default/files/financial_stability/insurance_stress_test/
methodological_principles_of_insurance_stress_
testing_-_climate_change_component.pdf.

Hossein Hosseini  et. al, Bank of Canada,
Assessing Climate-Related Financial Risk: Guide to
Implementation of Methods (2022), available at https:/
www.bankofcanada.ca/wp-content/uploads/2021/11/

tri2o.pdf.

Hyeyoon Jung et al., Climate Stress Testing, Federal
Reserve Bank of New York (2022), available at https://
www.newyorkfed.org/medialibrary/media/research/
staff_reports/srg77.pdf.

International Renewable Energy Association, Scenarios
for the Energy Transition: Global experiences and best
practices (September 2020), available at https://www.
irena.org/-/media/Files/IRENA/Agency/Publication/2020/
Sep/IRENA_LTES_Global_experience_and_best_
practice_2020.pdf

Maryam Golnaraghi et al, Geneva Association,
Insurance Industry Perspectives on Regulatory
Approaches to Climate Risk Assessment (2021),
available at  https://www.genevaassociation.org/
sites/default/files/research-topics-document-type/
pdf_public/climate_regulation_web.pdf.

Maryam Golnaraghi et al., Geneva Association, Climate
Change Risk Assessment for the Insurance Industry
- A holistic framing of decisions and other key
considerations for both sides of the balance sheet
(2021), available at https://www.genevaassociation.
org/sites/default/files/research-topics-document-type/
pdf_public/climate_risk_web_final_250221.pdf.

Maryam Golnaraghi et al, Geneva Association,
Anchoring Climate Change Risk Assessment in
Core Business Decisions in Insurance (September
2022), available at https://www.genevaassociation.
org/sites/default/files/research-topics-document-type/
pdf_public/climate_risk_3_report.pdf.

Network for Greening the Financial System, Scenarios
in Action: A Progress Report on Global Supervisory
and Central Bank Climate Scenario Exercises (2021),
available at https://www.ngfs.net/sites/default/files/
medias/documents/scenarios-in-action-a-progress-
report-on-global-supervisory-and-central-bank-
climate-scenario-exercises.pdf.

47 CENTER FOR LAW, ENERGY & THE ENVIRONMENT


https://www.bankofcanada.ca/2022/01/climate-transition-scenario-data/
https://www.bankofcanada.ca/2022/01/climate-transition-scenario-data/
https://www.bankofcanada.ca/wp-content/uploads/2021/11/sdp2022-1.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/sdp2022-1.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/BoC-OSFI-Using-Scenario-Analysis-to-Assess-Climate-Transition-Risk.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/BoC-OSFI-Using-Scenario-Analysis-to-Assess-Climate-Transition-Risk.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/BoC-OSFI-Using-Scenario-Analysis-to-Assess-Climate-Transition-Risk.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/BoC-OSFI-Using-Scenario-Analysis-to-Assess-Climate-Transition-Risk.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/BoC-OSFI-Using-Scenario-Analysis-to-Assess-Climate-Transition-Risk.pdf
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://www.bankofengland.co.uk/stress-testing/2022/results-of-the-2021-climate-biennial-exploratory-scenario
https://www.bankofengland.co.uk/stress-testing/2022/results-of-the-2021-climate-biennial-exploratory-scenario
https://www.bankofengland.co.uk/stress-testing/2022/results-of-the-2021-climate-biennial-exploratory-scenario
https://www.bankofengland.co.uk/stress-testing/2022/results-of-the-2021-climate-biennial-exploratory-scenario
https://www.law.berkeley.edu/wp-content/uploads/2020/09/California-Roadmap-Fiduciary-Duty-Sept-2020.pdf
https://www.law.berkeley.edu/wp-content/uploads/2020/09/California-Roadmap-Fiduciary-Duty-Sept-2020.pdf
https://www.law.berkeley.edu/wp-content/uploads/2020/09/California-Roadmap-Fiduciary-Duty-Sept-2020.pdf
https://www.law.berkeley.edu/wp-content/uploads/2020/09/California-Roadmap-Fiduciary-Duty-Sept-2020.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4198439
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4198439
http://www.eiopa.europa.eu/sites/default/files/financial_stability/insurance_stress_test/methodological_principles_of_insurance_stress_testing_-_climate_change_component.pdf
http://www.eiopa.europa.eu/sites/default/files/financial_stability/insurance_stress_test/methodological_principles_of_insurance_stress_testing_-_climate_change_component.pdf
http://www.eiopa.europa.eu/sites/default/files/financial_stability/insurance_stress_test/methodological_principles_of_insurance_stress_testing_-_climate_change_component.pdf
http://www.eiopa.europa.eu/sites/default/files/financial_stability/insurance_stress_test/methodological_principles_of_insurance_stress_testing_-_climate_change_component.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/tr120.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/tr120.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/tr120.pdf
https://www.bankofcanada.ca/wp-content/uploads/2021/11/tr120.pdf
https://www.newyorkfed.org/medialibrary/media/research/staff_reports/sr977.pdf
https://www.newyorkfed.org/medialibrary/media/research/staff_reports/sr977.pdf
https://www.newyorkfed.org/medialibrary/media/research/staff_reports/sr977.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Sep/IRENA_LTES_Global_experience_and_best_practice_2020.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Sep/IRENA_LTES_Global_experience_and_best_practice_2020.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Sep/IRENA_LTES_Global_experience_and_best_practice_2020.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Sep/IRENA_LTES_Global_experience_and_best_practice_2020.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_regulation_web.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_regulation_web.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_regulation_web.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_web_final_250221.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_web_final_250221.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_web_final_250221.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_3_report.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_3_report.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_3_report.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf

New York State Department of Financial Services, An
Analysis of New York Domestic Insurers’ Exposure
to Transition Risks and Opportunities from Climate
Change (2021), available at https://www.dfs.ny.gov/
system/files/documents/2021/06/dfs_2dii_report_ny_
insurers_transition_risks_20210610.pdf.

New York State Department of Financial Services,
Guidance for New York Domestic Insurers on
Managing the Financial Risks from Climate Change
(2021), available at https://www.dfs.ny.gov/system/
files/documents/2021/11/dfs-insurance-climate-
guidance-2021_1.pdf

Nicola Ranzer et. al, Assessing Financial Risks
from Physical Climate Shock: A Framework for
Scenario Generation. Equitable Growth, Finance &
Institutions Insight, World Bank (2022), available
at https://documentsi.worldbank.org/curated/
en/760481644944260441/pdf/Assessing-Financial-
Risks-from-Physical-Climate-Shocks-A-Framework-
for-Scenario-Generation.pdf.

Patrick Cleary et al., Turning up the heat - climate risk
assessment in the insurance sector, Financial Stability
Institute (November 2019), available at https://www.
bis.org/fsi/publ/insights20.pdf.

Regis Gourdel et al, “The Double Materiality of
Climate Physical and Transition Risks in the Euro
Area,” ECB Working Paper 2022/2665 (May 2022),
available at https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=4115997.

48 LOOKING FORWARD

Spyros Alogoskoufis et al., ECB economy-wide climate
stress test, European Central Bank (November 2021),
available at https://www.ecb.europa.eu/pub/pdf/scpops/
ecb.op281~05a7735b1c.sv.pdf.

Stefano Battison et. al, “Accounting for finance is key
for climate mitigation pathways,” Science 372(6545),
918-920 (2021), available at https://www.science.org/
doi/full/10.1126/science.abf3877.

UN Environment Programme Finance Initiative, UNEP
FI’s Comprehensive Good Practice Guide to Climate
Stress Testing (2021), available at https://www.unepfi.
org/wordpress/wp-content/uploads/2021/12/Good-
Practice-Guide-to-Climate-Stress-Testing.pdf.

2 Degrees Investing Initiative, Insurance Companies
Operating in California (2018), available at https://
interactive.web.insurance.ca.gov/apex_extprd/cdi_
apps/r/25o/files/static/vs54/2018_full_report.pdf.

2 Degrees Investing Initiative, Storm Ahead: A
Proposal For A Climate Stress-Test Scenario (2019),
available at https://2degrees-investing.org/wp-content/
uploads/2019/02/stress-test-report_V2.pdf.



https://www.dfs.ny.gov/system/files/documents/2021/06/dfs_2dii_report_ny_insurers_transition_risks_20210610.pdf
https://www.dfs.ny.gov/system/files/documents/2021/06/dfs_2dii_report_ny_insurers_transition_risks_20210610.pdf
https://www.dfs.ny.gov/system/files/documents/2021/06/dfs_2dii_report_ny_insurers_transition_risks_20210610.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://documents1.worldbank.org/curated/en/760481644944260441/pdf/Assessing-Financial-Risks-from-Physical-Climate-Shocks-A-Framework-for-Scenario-Generation.pdf
https://documents1.worldbank.org/curated/en/760481644944260441/pdf/Assessing-Financial-Risks-from-Physical-Climate-Shocks-A-Framework-for-Scenario-Generation.pdf
https://documents1.worldbank.org/curated/en/760481644944260441/pdf/Assessing-Financial-Risks-from-Physical-Climate-Shocks-A-Framework-for-Scenario-Generation.pdf
https://documents1.worldbank.org/curated/en/760481644944260441/pdf/Assessing-Financial-Risks-from-Physical-Climate-Shocks-A-Framework-for-Scenario-Generation.pdf
https://www.bis.org/fsi/publ/insights20.pdf
https://www.bis.org/fsi/publ/insights20.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4115997
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4115997
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.sv.pdf
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.sv.pdf
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.sv.pdf
https://www.science.org/doi/full/10.1126/science.abf3877
https://www.science.org/doi/full/10.1126/science.abf3877
https://www.unepfi.org/wordpress/wp-content/uploads/2021/12/Good-Practice-Guide-to-Climate-Stress-Testing.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2021/12/Good-Practice-Guide-to-Climate-Stress-Testing.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2021/12/Good-Practice-Guide-to-Climate-Stress-Testing.pdf
https://interactive.web.insurance.ca.gov/apex_extprd/cdi_apps/r/250/files/static/v54/2018_full_report.pdf
https://interactive.web.insurance.ca.gov/apex_extprd/cdi_apps/r/250/files/static/v54/2018_full_report.pdf
https://interactive.web.insurance.ca.gov/apex_extprd/cdi_apps/r/250/files/static/v54/2018_full_report.pdf
https://2degrees-investing.org/wp-content/uploads/2019/02/Stress-test-report_V2.pdf
https://2degrees-investing.org/wp-content/uploads/2019/02/Stress-test-report_V2.pdf
https://2degrees-investing.org/wp-content/uploads/2019/02/Stress-test-report_V2.pdf

REFERENCES

All URLs last accessed January 5, 2023. Some may be paywall- or subscription-restricted.

49

See generally Dave Jones et al, Center for
Law, Energy & the Environment, The California
Roadmap (September 2020), p. 16, available
at https://www.law.berkeley.edu/wp-content/
uploads/2020/09/California-Roadmap-Fiduciary-
Duty-Sept-2020.pdf. Over the same time frame,
California legislators have crafted a suite of
legislation to address climate- and wildfire-related
insurance risks, such as Senate Bill 824 (Dodd,
Chapter 618, Statutes of 2018) (requiring policy
renewals and limiting rate increases in certain
circumstances following a disaster event) and
Senate Bill 30 (Lara, Chapter 614, Statutes of
2018) (creating a nature-based risk reduction
working group).

See California Department of Insurance (CDI),
“Climate Risk Carbon Initiative” (webpage),
available at http://www.insurance.ca.gov/0250-
insurers/o300-insurers/o100-applications/ci/.
See CDI, “NAIC Climate Risk Disclosure Survey”
(webpage), available at http:/www.insurance.
ca.gov/0250-insurers/0300-insurers/0100-
applications/ClimateSurvey/; National Association
of Insurance Commissioners, “U.S. Insurance
Commissioners Endorse Internationally
Recognized Climate Risk Disclosure Standard
for Insurance Companies” (press release)
(April 8, 2022), available at https:/content.
naic.org/article/us-insurance-commissioners-
endorse-internationally-recognized-climate-
risk-disclosure-standard; Sustainable Insurance
Forum, “About” (webpage), available at https://
www.sustainableinsuranceforum.org/about/.
CDI, “Commissioner Lara announces first-ever
database of green insurance products” (press
release) (July 14, 2020), available at httpsy/
www.insurance.ca.gov/0400-news/0100-press-
releases/2020/releaseoc65-2020.cfm.

CDI, “Commissioner Lara announces new members
of Department of Insurance Executive Team”
(press release) (January 17, 2019), available at
http://www.insurance.ca.gov/0400-news/0100-
press-releases/2019/releaseo11-19.cfm.

CENTER FOR LAW, ENERGY & THE ENVIRONMENT

6

10

11

12

13

2Dii, 2° Scenario Analysis: Insurance Companies
Operating in California, supra.

CDI, California Sustainable Insurance Roadmap
(November 2022), p. 3, available at http://www.
insurance.ca.gov/o1-consumers/180o-climate-
change/upload/California-Sustainable-Insurance-
Roadmap-2022.pdf.

See, e.g,, id., pp. 31-38.

E.O. N-19-19 (Governor Gavin Newsom, September
20, 2019), available at https://www.gov.ca.gov/
wp-content/uploads/2019/09/9.20.19-Climate-
EO-N-19-19.pdf;  California Department of
Finance, California Climate Investment Framework
(September 24, 2020), available at https:/dof.
ca.gov/wp-content/uploads/Reports/Other/
documents/Climate_Investment_Framework_
Final_v9-21-20-600pm.pdf.

Alicia Sieger, et. al, California Climate-Related
Risk Disclosure Advisory Group, Developing
Climate Risk Disclosure Practices for the State
of California (2021), p. 22, available at https://
law.stanford.edu/wp-content/uploads/2021/09/
Developing-Climate-Risk-Disclosure-Practices-
for-the-State-of-California.pdf.

Network for Greening the Financial System
(NGFS), Scenarios in Action: A progress report
on global supervisory and central bank climate
scenario exercises (October 2021), p. 8, available
at https://www.ngfs.net/sites/default/files/medias/
documents/scenarios-in-action-a-progress-report-
on-global-supervisory-and-central-bank-climate-
scenario-exercises.pdf.

2 Degrees Investing Initiative (2Dii), 2° Scenario
Analysis: Insurance Companies Operating in
California (2019), p. 8, available at https://
interactive.web.insurance.ca.gov/apex_extprd/
cdi_apps/r/250/files/static/v54/2018_full_report.
pdf; CDI, California Sustainable Insurance
Roadmap, supra, p. 19.

Id. at pp. 19-20.



https://www.law.berkeley.edu/wp-content/uploads/2020/09/California-Roadmap-Fiduciary-Duty-Sept-2020.pdf
https://www.law.berkeley.edu/wp-content/uploads/2020/09/California-Roadmap-Fiduciary-Duty-Sept-2020.pdf
https://www.law.berkeley.edu/wp-content/uploads/2020/09/California-Roadmap-Fiduciary-Duty-Sept-2020.pdf
http://www.insurance.ca.gov/0250-insurers/0300-insurers/0100-applications/ci/
http://www.insurance.ca.gov/0250-insurers/0300-insurers/0100-applications/ci/
http://www.insurance.ca.gov/0250-insurers/0300-insurers/0100-applications/ClimateSurvey/
http://www.insurance.ca.gov/0250-insurers/0300-insurers/0100-applications/ClimateSurvey/
http://www.insurance.ca.gov/0250-insurers/0300-insurers/0100-applications/ClimateSurvey/
https://content.naic.org/article/us-insurance-commissioners-endorse-internationally-recognized-climate-risk-disclosure-standard
https://content.naic.org/article/us-insurance-commissioners-endorse-internationally-recognized-climate-risk-disclosure-standard
https://content.naic.org/article/us-insurance-commissioners-endorse-internationally-recognized-climate-risk-disclosure-standard
https://content.naic.org/article/us-insurance-commissioners-endorse-internationally-recognized-climate-risk-disclosure-standard
https://www.sustainableinsuranceforum.org/about/
https://www.sustainableinsuranceforum.org/about/
https://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release065-2020.cfm
https://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release065-2020.cfm
https://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release065-2020.cfm
http://www.insurance.ca.gov/0400-news/0100-press-releases/2019/release011-19.cfm
http://www.insurance.ca.gov/0400-news/0100-press-releases/2019/release011-19.cfm
http://www.insurance.ca.gov/01-consumers/180-climate-change/upload/California-Sustainable-Insurance-Roadmap-2022.pdf
http://www.insurance.ca.gov/01-consumers/180-climate-change/upload/California-Sustainable-Insurance-Roadmap-2022.pdf
http://www.insurance.ca.gov/01-consumers/180-climate-change/upload/California-Sustainable-Insurance-Roadmap-2022.pdf
http://www.insurance.ca.gov/01-consumers/180-climate-change/upload/California-Sustainable-Insurance-Roadmap-2022.pdf
https://www.gov.ca.gov/wp-content/uploads/2019/09/9.20.19-Climate-EO-N-19-19.pdf
https://www.gov.ca.gov/wp-content/uploads/2019/09/9.20.19-Climate-EO-N-19-19.pdf
https://www.gov.ca.gov/wp-content/uploads/2019/09/9.20.19-Climate-EO-N-19-19.pdf
https://dof.ca.gov/wp-content/uploads/Reports/Other/documents/Climate_Investment_Framework_Final_v9-21-20-600pm.pdf
https://dof.ca.gov/wp-content/uploads/Reports/Other/documents/Climate_Investment_Framework_Final_v9-21-20-600pm.pdf
https://dof.ca.gov/wp-content/uploads/Reports/Other/documents/Climate_Investment_Framework_Final_v9-21-20-600pm.pdf
https://dof.ca.gov/wp-content/uploads/Reports/Other/documents/Climate_Investment_Framework_Final_v9-21-20-600pm.pdf
https://law.stanford.edu/wp-content/uploads/2021/09/Developing-Climate-Risk-Disclosure-Practices-for-the-State-of-California.pdf
https://law.stanford.edu/wp-content/uploads/2021/09/Developing-Climate-Risk-Disclosure-Practices-for-the-State-of-California.pdf
https://law.stanford.edu/wp-content/uploads/2021/09/Developing-Climate-Risk-Disclosure-Practices-for-the-State-of-California.pdf
https://law.stanford.edu/wp-content/uploads/2021/09/Developing-Climate-Risk-Disclosure-Practices-for-the-State-of-California.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf
https://www.ngfs.net/sites/default/files/medias/documents/scenarios-in-action-a-progress-report-on-global-supervisory-and-central-bank-climate-scenario-exercises.pdf
https://interactive.web.insurance.ca.gov/apex_extprd/cdi_apps/r/250/files/static/v54/2018_full_report.pdf
https://interactive.web.insurance.ca.gov/apex_extprd/cdi_apps/r/250/files/static/v54/2018_full_report.pdf
https://interactive.web.insurance.ca.gov/apex_extprd/cdi_apps/r/250/files/static/v54/2018_full_report.pdf
https://interactive.web.insurance.ca.gov/apex_extprd/cdi_apps/r/250/files/static/v54/2018_full_report.pdf

14

15

16

17

18

19

20

50

Maryam Golnaraghi et al., Geneva Association,
Anchoring Climate Change Risk Assessment in
Core Business Decisions in Insurance (September
2022), pp. 36-37, available at https://www.
genevaassociation.org/sites/default/files/research-
topics-document-type/pdf_public/climate_risk_3_
report.pdf.

New York State Department of Financial Services
(NYDFS), Guidance for New York Domestic
Insurers on Managing the Financial Risks from
Climate Change (2021), available at https://www.
dfs.ny.gov/system/files/documents/2021/11/dfs-
insurance-climate-guidance-2021_1.pdf; NYDFS
and 2Dii, An Analysis of New York Domestic
Insurers’ Exposure to Transition Risks and
Opportunities from Climate Change (2021),
available at https://www.dfs.ny.gov/system/files/
documents/2021/06/dfs_2dii_report_ny_insurers_
transition_risks_20210610.pdf.

Connecticut Insurance Department, “Bulletin
No. FS-44: Guidance for Connecticut Domestic
Insurers on Managing the Financial Risks for
Climate Change (September 15, 2022), available
at https://portal.ct.gov/-/media/CID/1_Bulletins/
Bulletin-FS-44.pdf.

E.O. 14030 (President Joseph R. Biden, May 20,
2021), available at https:;//www.federalregister.gov/
documents/2021/05/25/2021-11168/climate-related-
financial-risk.

Department of the Treasury, Federal Insurance
Office, “Agency Information Collection Activities;
Proposed Collection; Comment Request; Federal
Insurance Office Climate-Related Financial
Risk Data Collection” (Notice and Request for
Comments, October 21, 2022), 87 Fed. Reg.
64134, available at https://www.federalregister.
gov/documents/2022/10/21/2022-22880/agency-
information-collection-activities-proposed-
collection-comment-request-federal-insurance.
Letter from National Association of Insurance
Commissioners  (NAIC) to Graham Steele,
Assistant Secretary for Financial Institutions,
U.S. Department of the Treasury (November 22,
2022), available at https://content.naic.org/sites/
default/files/government-affairs-letter-fio-climate-
related-financial-risk-data-comments-221122.pdf.
Avery Ellfeldt, E&E News, “Financial Firms May
Have to Reveal Their Climate Risks,” (January 3,
2023), available at https://www.scientificamerican.
com/article/financial-firms-may-have-to-reveal-
their-climate-risk/.

LOOKING FORWARD

21

22

23

25
26

27

Securities and  Exchange = Commission,
“The Enhancement and Standardization of
Climate-Related Disclosures for Investors”
(Proposed Rule, April 11, 2022), 87 Fed. Reg.
21334, available at https://www.federalregister.
gov/documents/2022/04/11/2022-06342/the-
enhancement-and-standardization-of-climate-
related-disclosures-for-investors.

Board of Governors of the Federal Reserve System
of the United States, “Federal Reserve Board
provides additional details on how its pilot climate
scenario analysis exercise will be conducted and
the information on risk management practices
that will be gathered over the course of the
exercise” (January 17, 2023) (press release),
available at https;//www.federalreserve.gov/
newsevents/pressreleases/other20230117a.
htm; Pilot Climate Scenario Analysis Exercise:
Participant Instructions (January 2023), available
at https://www.federalreserve.gov/publications/
files/csa-instructions-20230117.pdf.

See, e.g., 2Dii, Storm Ahead: A Proposal for a
Climate Stress-Test Scenario (April 2019), p. 9,
available at https://2degrees-investing.org/wp-
content/uploads/2019/02/Stress-test-report_
V2.pdf; NGFS, Scenarios in Action, supra, p. 8.
See, e.g.,, CDI, California Sustainable Insurance
Roadmap, supra, p. 19; Stefano Battiston et
al, “A climate stress-test of the final system,”
Nature Climate Change (March 2017), available
at https://web.stanford.edu/group/emf-research/
docs/sm/2019/wk2/battiston.pdf.

NGFS, Scenarios in Action, supra, p. 10.

2Dii, 2° Scenario Analysis: Insurance Companies
Operating in California, supra, p. 8, Nepomuk
Dunz et al., “Climate sentiments, transition risk,
and financial stability in a stock-flow consistent
model,” Journal of Financial Stability (April 2021),
available at https://reader.elsevier.com/reader/sd/
pii/S1572308921000322 (discussing how financial
institutions’ “climate sentiments” could anticipate
climate policies and their impacts on lending
conditions, in turn affecting the outcomes of
those policies).

See, e.g., Task Force on Climate-Related Financial
Disclosures (TCFD), Final Recommendations
Report (June 2017), pp. 5-6, available at https://
assets.bbhub.io/company/sites/60/2020/10/FINAL-
2017-TCFD-Report-11052018.pdf (defining physical
and transition risks); 2Dii, Storm Ahead, supra,
p. 37 (detailing acute and incremental effects).



https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_3_report.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_3_report.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_3_report.pdf
https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/climate_risk_3_report.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/11/dfs-insurance-climate-guidance-2021_1.pdf
https://www.dfs.ny.gov/system/files/documents/2021/06/dfs_2dii_report_ny_insurers_transition_risks_20210610.pdf
https://www.dfs.ny.gov/system/files/documents/2021/06/dfs_2dii_report_ny_insurers_transition_risks_20210610.pdf
https://www.dfs.ny.gov/system/files/documents/2021/06/dfs_2dii_report_ny_insurers_transition_risks_20210610.pdf
https://portal.ct.gov/-/media/CID/1_Bulletins/Bulletin-FS-44.pdf
https://portal.ct.gov/-/media/CID/1_Bulletins/Bulletin-FS-44.pdf
https://www.federalregister.gov/documents/2021/05/25/2021-11168/climate-related-financial-risk
https://www.federalregister.gov/documents/2021/05/25/2021-11168/climate-related-financial-risk
https://www.federalregister.gov/documents/2021/05/25/2021-11168/climate-related-financial-risk
https://www.federalregister.gov/documents/2022/10/21/2022-22880/agency-information-collection-activities-proposed-collection-comment-request-federal-insurance
https://www.federalregister.gov/documents/2022/10/21/2022-22880/agency-information-collection-activities-proposed-collection-comment-request-federal-insurance
https://www.federalregister.gov/documents/2022/10/21/2022-22880/agency-information-collection-activities-proposed-collection-comment-request-federal-insurance
https://www.federalregister.gov/documents/2022/10/21/2022-22880/agency-information-collection-activities-proposed-collection-comment-request-federal-insurance
https://content.naic.org/sites/default/files/government-affairs-letter-fio-climate-related-financial-risk-data-comments-221122.pdf
https://content.naic.org/sites/default/files/government-affairs-letter-fio-climate-related-financial-risk-data-comments-221122.pdf
https://content.naic.org/sites/default/files/government-affairs-letter-fio-climate-related-financial-risk-data-comments-221122.pdf
https://www.scientificamerican.com/article/financial-firms-may-have-to-reveal-their-climate-risk/
https://www.scientificamerican.com/article/financial-firms-may-have-to-reveal-their-climate-risk/
https://www.scientificamerican.com/article/financial-firms-may-have-to-reveal-their-climate-risk/
https://www.federalregister.gov/documents/2022/04/11/2022-06342/the-enhancement-and-standardization-of-climate-related-disclosures-for-investors
https://www.federalregister.gov/documents/2022/04/11/2022-06342/the-enhancement-and-standardization-of-climate-related-disclosures-for-investors
https://www.federalregister.gov/documents/2022/04/11/2022-06342/the-enhancement-and-standardization-of-climate-related-disclosures-for-investors
https://www.federalregister.gov/documents/2022/04/11/2022-06342/the-enhancement-and-standardization-of-climate-related-disclosures-for-investors
https://www.federalreserve.gov/newsevents/pressreleases/other20230117a.htm
https://www.federalreserve.gov/newsevents/pressreleases/other20230117a.htm
https://www.federalreserve.gov/newsevents/pressreleases/other20230117a.htm
https://www.federalreserve.gov/publications/files/csa-instructions-20230117.pdf
https://www.federalreserve.gov/publications/files/csa-instructions-20230117.pdf
https://2degrees-investing.org/wp-content/uploads/2019/02/Stress-test-report_V2.pdf
https://2degrees-investing.org/wp-content/uploads/2019/02/Stress-test-report_V2.pdf
https://2degrees-investing.org/wp-content/uploads/2019/02/Stress-test-report_V2.pdf
https://reader.elsevier.com/reader/sd/pii/S1572308921000322
https://reader.elsevier.com/reader/sd/pii/S1572308921000322
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf

28

29
30
31

32

33

34

35

36

51

TCFD, Final Recommendations Report, supra,
pp. 5-6.

2Dii, Storm Ahead, supra, pp. 8-10.

Id.

See, e.g, Patrick Cleary et al., Bank for International
Settlements, Turning up the Heat - Climate Risk
Assessment in the Insurance Sector (November
2019), p. 18, available at https://www.bis.org/fsi/
publ/insights20.pdf.

See, e.g., NYDFS, Guidance for New York Domestic
Insurers on Managing the Financial Risks from
Climate Change, supra, p. 15 (“For example, a
reinsurer on which an insurer heavily relies
for reinsurance could be adversely affected
by physical risks from climate change. While
climate change’s impact on insurers’ credit risk
may currently be small relative to its impact on
other risk factors, large-scale changes driven by
developing physical risks may create a tipping
point that triggers large-scale credit risks,
including the failure of important counterparties
during times of climate-related stress. Given the
global and systemic nature of climate change,
climate risks can be highly correlated, increasing
the likelihood that climate-related stresses will
materialize at the same time for an insurer and
its reinsurers and other counterparties.”)

See generally Nicola Ranger et al., World Bank,
“Assessing Financial Risks from Physical Climate
Shocks: A Framework for Scenario Generation”
(2022), available at https:/documentsi.worldbank.
org/curated/en/760481644944260441/pdf/
Assessing-Financial-Risks-from-Physical-Climate-
Shocks-A-Framework-for-Scenario-Generation.
pdf.

NYDFS, An Analysis of New York Domestic Insurers
Exposure to Transition Risks and Opportunities
from Climate Change, supra, p. 26.

Bank of Canada and Office of the Superintendent
of Financial Institutions, Using Scenario Analysis
to Assess Climate Transition Risk (2022), p. 54,
available at https://www.bankofcanada.ca/wp-
content/uploads/2021/11/BoC-OSFI-Using-Scenario-
Analysis-to-Assess-Climate-Transition-Risk.pdf.
As a leading treatise describes this authority, the
Insurance Commissioner has “broad discretion
to adopt rules and regulations as necessary to
promote the public welfare, including extensive
original jurisdiction over fees in ratemaking and
other proceedings which are commenced in the
Insurance Department for determination by the
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commissioner on the merits.” The Commissioner
“exercises the state’s police power to carry
forward the public interest and to protect
policyholders and creditors.” 39 Cal. Jur. 3d
Insurance Companies § 9.

See State of California ex rel. Nee v. Unumprovident
Corp., 140 Cal. App. 4th 442 (2d Dist. 2006), as
modified, (July 11, 2006).

Proposition 103 (1988) established the Insurance
Commissioner as a statewide elected officer
and established the Commissioner’s authority
to review and approve all proposed insurance
rate increases, while numerous provisions of the
Insurance Code authorize the Commissioner to
examine insurers’ books and records for general
prudential purposes and require the Commissioner
to issue public reports on any insolvencies. See
generally Cal. Ins. Code §§ 729-739, 985.5.

See, e.g., Samson v. State, 55 Cal. App. 2d 194, 196,
130 (1942). “Insurance companies organized in
other states are permitted to transact business in
California upon complying with the requirements
of the Insurance Code, designed to secure an
examination by the insurance commissioner to
determine, among other things, the solvency of
such organizations.”

Under Section 730 of the Insurance Code,
the Insurance Commissioner may “conduct an
examination” of any insurance company “whenever
he or she deems necessary” and “as often as
the commissioner in his or her discretion deems
appropriate.” The Commissioner “shall consider
the results of financial statement analyses and
ratios, changes in management or ownership,
actuarial opinions, reports of independent
certified public accountants, market analysis
results, including consumer complaint analysis,
evaluation of ongoing regulatory activities,
analysis of data derived from industry surveys or
interrogatories, and other criteria. Cal. Ins. Code
§§ 730(2)-(b). This broad power includes “free
access” to company information, inspection and
examination of all company affairs and assessment
of the company’s “condition and ability to fulfill its
obligations,” and company officers are obligated
to provide access to books, records, and accounts
in the courts of an examination. Cal. Ins. Code

§§ 733-734.
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CDI, “Commissioner Lara announces new
regulations to improve wildfire safety and drive
down cost of insurance” (press release) (February
25, 2022), available at https://www.insurance.
ca.gov/0400-news/o100-press-releases/2022/
releaseo19-2022.cfm.

The Insurance Commissioner also has authority
under Section 12963 of the Insurance Code to
demand data, including number of insured,
number of claims, and amount paid, from
insurance companies “covering liability for any
public entity.” However, this authority does not
extend to insurance companies not covering
liability for public entities, and Section 12963
limits the types of data which the Commissioner
may demand. In any exercise involving insurer
data, the Department would need to follow the
data management requirements of the Insurance
Code. In general, the Commissioner “must keep
and preserve in a permanent form a full record
of the commissioner’s proceedings, including
a concise statement of the condition of each
insurer” Cal. Ins. Code & 12925; 39 Cal. Jur. 3d
Insurance Companies § 13; see De La Cruz v.
Quackenbush, 8o Cal. App. 4th 775 (2d Dist.
2000) (discussing Cal. Ins. Code & 1727). And
CDI is required to make publicly available all
information from insurer examinations, although
policyholder information must be redacted,
and other protections for confidential insurer
information may apply. Cal. Ins. Code & 12938. As
CDI prepares for new scenario analysis and stress
test exercises, data and records management
requirements may shape the extent of the
Department’s reporting options and obligations.

Although the Department commonly collects
data from insurance companies (e.g., wildfire
related policy information, non-renewal counts,
and loss data after certain wildfire or floods),
either expressly authorized by statue or under
general data collection authority, legal authority
to require insurers to participate in a bottom-up
exercise is somewhat less clear. No provision of
the Insurance Code explicitly creates this authority,
and the Department has not directed such a
prescribed exercise in the past. One potential
legal pathway is through the submission of Own
Risk and Solvency Assessment (ORSA) reports
which are “confidential internal assessment[s] ...
appropriate to the nature, scale, and complexity
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of an insurer or insurance group, conducted by
that insurer or insurance group, of the material
and relevant risks associated with the insurer’s or
insurance group’s current business plan and the
sufficiency of capital resources to support those
risks.” Cal. Ins. Code § 935.2(c). The Insurance
Code provides that “[u]pon the commissioner’s
request, and no more than once each year, an
insurer shall submit to the commissioner an ORSA
Summary Report or any combination of reports
that together contain the information described
in the ORSA Guidance Manual, applicable to the
insurer or the insurance group of which it is a
member.” Cal. Ins. Code § 935.5(a). At present, the
guidance manual for ORSA reports, promulgated
by the NAIC, does not require climate risk stress
testing, but NAIC’s Climate Resiliency Task Force
recommended in March 2022 that NAIC officially
include climate change risk assessments in the
manual. Kathleen Birrane, NAIC, Climate Resiliency
(EX) Task Force, Referral on Proposed Climate Risk
Enhancements (March 2022), available at https://
content.naic.org/sites/default/files/inline-files/
Solvency%20Workstream%:20Referral%20to%20
ORSA%20Subgroup.pdf. If that were to occur,
then CDI could likely require individual insurance
companies to submit individual assessments of
their climate risk. The European Insurance and
Occupational Pensions Authority (EIOPA), the
European Union’s regulatory authority tasked
with overseeing insurance and occupational
pensions in Europe, has also issued guidance
on incorporating climate risk scenarios in ORSA
assessments. EIOPA, Application guidance on
running climate change materiality assessment
and using climate change scenarios in the ORSA
(August 2022), available at https://www.eiopa.
europa.eu/sites/default/files/publications/other_
documents/application_guidance_on_running_
climate_change_materiality_assessment_and_
using_climate_change_scenarios_in_the_orsa_o.
pdf.

NAIC, Proposed Redesigned Climate Risk
Disclosure Survey (March 2022), available at
https://content.naic.org/sites/default/files/inline-
files/2022ProposedClimateRiskSurvey_o.pdf.

Id.
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NAIC, “U.S. Insurance Commissioners Endorse
Internationally Recognized Climate Risk Disclosure
Standard for Insurance Companies” (press release)
(April 8, 2022), available at https://content.naic.
org/article/us-insurance-commissioners-endorse-
internationally-recognized-climate-risk-disclosure-
standard.

Task Force on Climate-related Financial
Disclosures, Implementing the Recommendations
of the Task Force on Climate-related Financial
Disclosures (October 2021), p. 33, available at
https://www.fsb.org/wp-content/uploads/P141021-
4.pdf.

2Dii, 2° Scenario Analysis: Insurance Companies
Operating in California, supra.

Id. at 3.

2Dii, The Disclosure Puzzle: The Role of PACTA
(2020), available at https:/2degrees-investing.org/
wp-content/uploads/2020/03/PACTA-disclosures-
report.pdf.

Id. at 3.

Id. at pp. 10, 14-17.

CDl, “Scenario Analysis: Assessing Climate Change
Transition Risks in Insurer Portfolios” (webpage),
available at https://interactive.web.insurance.ca.gov/
apex_extprd/f?p=250:71:8082464660209:NO.
CDlI, California Sustainable Insurance Roadmap,
supra.

Id., pp. 12-21.

NGFS, Scenarios in Action, supra, at pp. 6-9.
European Central Bank, 2022 Climate Risk Stress
Test (July 2022), pp. 5-7, available at https://www.
bankingsupervision.europa.eu/ecb/pub/pdf/ssm.
climate_stress_test_report.20220708~2e3cc0999f.
en.pdf.

See generally Bank of Canada, Using Scenario
Analysis to Assess Climate Transition Risk, supra.
NYDFS, An Analysis of New York Domestic Insurers’
Exposure to Transition Risks and Opportunities
from Climate Change, supra.

NYDFS, Guidance for New York Domestic Insurers
on Managing the Financial Risks from Climate
Change, supra, p. 6.

Patrick Cleary et al, Bank for International
Settlements, Turning up the eat - Climate Risk
Assessment in the Insurance Sector, supra.
European Insurance and Occupational Pensions
Authority (EIOPA), Methodological Principles
of Insurance Stress Testing - Climate Change
Component (January 2022), available at https://
www.eiopa.europa.eu/sites/default/files/financial_
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stability/insurance_stress_test/methodological_
principles_of_insurance_stress_testing - climate_
change_component.pdf.

Id. at pp. 7-8.

Id. at p. 28.

See generally NGFS, Scenarios in Action, pp. 10-
1.

See generally Bank of Canada, Using Scenario
Analysis to Assess Climate Transition Risk (2022),
p. 54, available at https://www.bankofcanada.ca/
wp-content/uploads/2021/11/BoC-OSFI-Using-
Scenario-Analysis-to-Assess-Climate-Transition-
Risk.pdf.

NGFS, “Scenarios Portal” (webpage), available
at https://www.ngfs.net/ngfs-scenarios-portal/.
Id.; see NGFS, “NGFS Scenarios for central banks
and supervisors” (presentation) (September
2022), pp. 7-8, available at https://www.ngfs.net/
sites/default/files/medias/documents/ngfs_climate_
scenarios_for_central_banks_and_supervisors_.
pdf.pdf.

See International Energy Agency, World Energy
Model Documentation (October 2021), available at
https://www.iea.org/reports/world-energy-model.
Maryam Golnaraghi, Geneva Association, Insurance
Industry Perspectives on Regulatory Approaches
to Climate Risk Assessment (2021), pp. 20-26,
available at https://www.genevaassociation.org/
sites/default/files/research-topics-document-
type/pdf_public/climate_regulation_web.pdf;
International Renewable Energy Association,
Scenarios for the Energy Transition: Global
experiences and best practices (September 2020),
available at https://www.irena.org/-/media/Files/
IRENA/Agency/Publication/2020/Sep/IRENA_LTES_
Global_experience_and_best_practice_2020.pdf.
See Detlef P. van Vuuren et al,, “The representative
concentration pathways: an overview,” Climatic
Change 105 (August 2011), available at https://link.
springer.com/article/10.1007/s10584-011-0148-z.
RCPs formed the basis of the Intergovernmental
Panel on Climate Change Fifth Assessment Report.
See Keywan Riahi et al, “The Shared
Socioeconomic Pathways and their energy, land
use, and greenhouse gas emissions implications:
An overview,” Global Climate Change 42 (January
2017), available at https://www.sciencedirect.com/
science/article/pii/S0959378016300681.
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