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What are the key drivers of insurers considering environmental risk?

Customers (Commercial Lines) @ Customers (Personal Lines)

» Increasing demand for environmentally-friendly *  ~73% of millennials are altering their buying habits with
insurance products, investments and related the environment in mind*
disclosures, particularly from institutional clients + Customers will increasingly include environmental risk as a
» Demand is likely to grow across all insurance lines consideration when choosing an insurance company to buy
(beyond catastrophe risk property coverages) protection from

. Oo
% Value chain partners Internal drlvers = Employees

* Brokers and reinsurers will increasingly assess

. A L . Corporate vision, mission and values *  64% of millennials consider sustainability
insurers’ sustainability policies as part of M ¢ bility f th e i e p—
partnership due diligence checks ar;agement S A2 Ui L2 ¢ ) .
* Insurers that do not respond to climate change top * Research shows that employee satisfaction
R 9 » Proposition and business model drives higher productivity and is positively

adequately risk narrower partnership
opportunities across the value chain

© Reguiators an Rating Agencies.

(e.g. environmental growth opportunities) correlated with company performance

Regulators are requiring that insurers embed climate- Institutional investors are putting pressure on
related risks within risk management frameworks companies to act on climate change - Blackrock,

- Rating agencies are starting to include sustainability Vanguard and State Street are leaders in this space
considerations in their frameworks + Companies that do not meet standards risk potential

» Increased SEC rulemaking and enforcement expected reputatiorlal impacts, which may increase in frequency
around human capital and climate related disclosures and severity
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https://www.conecomm.com/research-blog/2016-millennial-employee-engagement-study
https://www.bizjournals.com/bizwomen/news/latest-news/2018/12/millennials-drive-big-growth-in-sustainable.html?page=all

2021 US regulatory timeline on ESG & Climate

« Federal Reserve taps Kevin
Stiroh to lead the Supervision
Climate Committee

1
SEC 1

1
* SEC appoints Satyam Khanna
as Senior Policy Advisor for

Climate and ESG

2021

1
(wH | !
« US rejoins Paris Agreement
« Executive Order on climate
finance to Secretary of State

and Treasury
1
1

[ Treas | [

1
« Janet Yellen outlines plans for a
Treasury team to examine
climate risks
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* FRB forms both a “Supervision Climate Committee”
and “Financial Stability Climate Committee” (FSCC) to
identify, address, and assess climate-related risks

SEC |

« SEC announces 2021 examination priorities with focus
on business continuity plans related to climate change

« SEC forms Climate and ESG Task Force to identify
related misconduct and current disclosure gaps related
to climate risks

* SEC opens public comment on climate change

SEC

SEC releases Risk Alert on

SEC

+ SEC Chairman

Gensler previews
considerations for
future ESG disclosure
rules indicating
potential need for
qualitative and
quantitative

SEC requirements.

+ SEC releases annual agenda Discussion as well on

with focus on ESG Scope 3 emissions

disclosures

1
[NYDFS

March 2021

« NYDFS published
guidance on
managing the
financial risks from
climate change

, ESG investing review
1
1

1
(WH | !
* White House hosts Climate Summit and releases Climate
Finance Plan

1
BCBS :
+ Basel Committee on Banking Supervision (BCBS)

published two foundational reports on climate-related risks
to the financial system and measurement methodologies
1

[Treas | !

'
« Treasury announces Climate Hub focused on: (1) climate
transition finance, (2) climate-related policy, (3) climate-

related financial risks

« Treasury Secretary Janet Yellen pledges to work with the
SEC on review of climate disclosures and advocates for
TCFD-alignment

European Commission

« European Commission published proposal for a Corporate
Sustainability Reporting Directive (CSRD) that could impact

European subsidiaries of US companies

« President Biden signs an
Executive Order on climate-
related financial risks putting
into motion a number of
review periods for various
regulatory and government
a:;]encies

(wH |

« President Biden puts
forward infrastructure bill that
details ESG spend allocation

reporting requirements.
1

OCC 1

« OCC joins NGFS and
appoints Climate Change Risk
Officer

[ Treas [

« Treasury launches new effort
on climate-related financial
risks in the insurance sector

SEC

* SEC releases an

example comment
letter in relation to
climate disclosures and
their consistency with
other regulatory filing
based on their 2010
guidance to companies.
Actual comment letters
sent to numerous firms.
1


https://www.newyorkfed.org/newsevents/news/aboutthefed/2021/20210125
https://www.federalreserve.gov/newsevents/speech/brainard20210323a.htm
https://www.dfs.ny.gov/system/files/documents/2021/03/proposed_ins_climate_guidance_2021_public_comment_1.pdf
https://www.finance.senate.gov/imo/media/doc/Dr%20Janet%20Yellen%20Senate%20Finance%20Committee%20QFRs%2001%2021%202021.pdf
https://ec.europa.eu/finance/docs/law/210421-proposal-corporate-sustainability-reporting_en.pdf
https://www.sec.gov/news/press-release/2021-99
https://www.sec.gov/news/speech/gensler-pri-2021-07-28
https://www.sec.gov/files/esg-risk-alert.pdf
https://home.treasury.gov/news/press-releases/jy0337
https://www.whitehouse.gov/briefing-room/statements-releases/2021/06/24/fact-sheet-president-biden-announces-support-for-the-bipartisan-infrastructure-framework/
https://www.sec.gov/news/press-release/2021-20
https://www.whitehouse.gov/briefing-room/statements-releases/2021/01/20/paris-climate-agreement/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/
https://www.sec.gov/news/press-release/2021-39
https://www.sec.gov/news/press-release/2021-42
https://www.sec.gov/news/public-statement/lee-climate-change-disclosures
https://www.whitehouse.gov/wp-content/uploads/2021/04/U.S.-International-Climate-Finance-Plan-4.22.21-Updated-Spacing.pdf?source=email
https://home.treasury.gov/news/press-releases/jy0134
https://home.treasury.gov/news/press-releases/jy0139
https://www.bis.org/bcbs/publ/d517.pdf
https://www.bis.org/bcbs/publ/d518.pdf
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/05/20/executive-order-on-climate-related-financial-risk/
https://www.pwc.com/us/en/industries/financial-services/regulatory-services/library/our-take/08-06-21.html

What are the key regulatory and rating agency ESG drivers?

Movement from regulators and rating agencies on ESG topics is as key driver for many insurers to consider integration of ESG into their businesses.

m NAIC

The NAIC hosts an annual climate
change disclosure survey consisting
of 8 questions that cover topics
including climate risk governance,
climate risk management, modeling
and analytics, stakeholder
engagement, and greenhouse gas
management. About 1,200
companies participate every year
(covering 70% of the U.S. insurance
market in terms of direct premiums
written).

The NAIC also has a Climate and
Resiliency Task Force which meets
quarterly and seeks to serve as the
coordinating NAIC body for
discussion and engagement on
climate-related risk and resiliency
issues, including dialogue among
state insurance regulators, industry,
and other stakeholders.

PWC | CAS

L,T\\J NYDFS

NYDFS issued Circular Letter No. 15
in Sept 2020, and then proposed
guidance for integration of climate
change for insurers it regulates in
March 2021. Key components of its
expectations included:

e Incorporate climate risks into
existing ERM framework

e Carry out scenario analysis of
impacts of climate change on both
investment and liability portfolios

e Describe how climate change is
categorized, managed, and
monitored in ORSA report

e Disclose the understanding of
climate risks and how these risks
inform the insurer’'s assessment
of the materiality of climate risks

e Disclosures should include
gualitative/quantitative metrics
and targets as well as
considerations of internal
environments

m California DOI

The California DOI established a
climate insurance working group
which seeks to work with
environmental and industry leaders to
find innovative solutions to the risks
posed by climate change. Their July
2021 report addressed the
developing protection gap and
recommended that parametric
insurance be considered as a
solution.

On June 8, 2021 the commissioners
of the California and Washington
DOls issued a letter to all carriers
they regulate encouraging them to
publish a TCFD report, rather than
submitting the NAIC climate change
disclosure survey. They pointed out
that TCFD is rapidly emerging as the
leading international standard for
climate reporting for all industries.

IfT\l AM Best

In the November 2020 update to its
credit rating methodology AM Best
incorporated ESG factors into its
credit opinions. Specifically AM Best
now considers ESG factors across
the following components of its
assessment:

e Balance Sheet Strength -
environmental factors across both
liabilities and assets

e Operating Performance -
considering toxic risk within
underwriting portfolios

e Business Profile - consideration
of ESG factors within products
sold, and data privacy
considerations

e Country Risk - e.g. social
stability

e Enterprise Risk Management -
corporate governance and
environmental stress testing


https://content.naic.org/sites/default/files/cipr_insights_climate_risk_data_disclosure.pdf
https://content.naic.org/cmte_ex_climate_resiliency_tf.htm
https://www.dfs.ny.gov/industry_guidance/circular_letters/cl2020_15
https://www.dfs.ny.gov/system/files/documents/2021/03/proposed_ins_climate_guidance_2021_public_comment_1.pdf
http://www.insurance.ca.gov/01-consumers/180-climate-change/Climate-Insurance-Working-Group-Members.cfm
http://www.insurance.ca.gov/01-consumers/180-climate-change/upload/Draft-Climate-Insurance-Working-Group-2-Pager_Summary.pdf
http://www.insurance.ca.gov/0250-insurers/0300-insurers/0100-applications/ClimateSurvey/upload/nr058ClimateRiskSurveyLetter_06082021.pdf
http://www3.ambest.com/ambv/ratingmethodology/OpenPDF.aspx?rc=250950

What is the TCFD?

The Task Force on Climate-related Financial Disclosures (TCFD) issued guidance for climate risk disclosure for all
sectors, and specific recommendations for certain sectors (not applicable to Telecommunications)

01

Insufficient
disclosure

03
Informed
investment
decisions

04
Progress
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The TCFD is an advisory body set up by the G20 to address concerns around
insufficient disclosure of climate-related risks and opportunities for businesses.

The TCFD is chaired by Michael Bloomberg and consists of 32 industry leaders,
including representatives from Blackrock and Unilever

The TCFD recommendations aim to enable better understanding of exposures to
climate risks and opportunities.

The Task Force released a monitoring report in in 2020, highlighting the progress
made in companies’ climate risk disclosure over the past year. In 2021 the TCFD

issued proposed guidance on climate-related metrics, targets, and transition plans.

An additional report specific to the insurance industry, “Insuring the Climate
Transition”, was issued in January 2021.

While the guidelines are still relatively new,
TCFD has quickly become the industry

standard for how companies should orient
around climate risk, and how they should
disclose on it publicly

More than 2,600 organizations have
announced support for the guidelines,
including global financial firms responsible
for assets of $194 trillion



TCFD has four disclosure components

TCFD description Relevance to insurers

The organization’s governance around Ensure the integration of the climate-related
climate- related risks and opportunities. risks into your risk function goes beyond
catastrophe models.

Governance

The actual and potential impacts of climate- | Consider all stakeholders when assessing the
related risks and opportunities on the impacts on strategy, including insureds,
organization’s businesses, strategy, and reinsurers, cedants, agents, and brokers.
financial planning where such information

is material.

Strategy

Risk
Management

The structures and processes used by the Insurance-specific climate risks are driven by
organization to identify, assess, and manage FUlle[Id il /=S g Elaia e 1ale Mol o=l = iilolp e

Metrics and climate-related risks. activities.

Targets
< The metrics and targets used to assess and FNGAUETENE o ERig Rl TG EIR i oE-le Ri{el1))
manage relevant climate-related risks and climate related risks and greenhouse gas
opportunities where such information emissions from underwriting and
is material. investment portfolios.

PwC | CAS 8



Overview of sought disclosures

Disclosures are generally qualitative information (narrative) with supporting quantitative information, i.e., scenario analysis
results and in the Metrics & Targets section)

[I_I]ﬁ J -

——=| Governance : |_ Strategy

Disclose the organization’s governance around
climate-related risks and opportunities.

Recommended disclosures Recommended disclosures
« Describe the board’s oversight of climate-related risks » Describe the climate-related risks and opportunities the
and opportunities. organization has identified over the short, medium, and

« Describe management’s role in assessing and managing climate- long term.

related risks and opportunities. » Describe the impact of climate-related risks and opportunities on the
organization’s businesses, strategy, and financial planning.

» Describe the resilience of the organization’s strategy, taking into
consideration different climate-related scenarios, including a 2°C or
lower scenario.

PwC | CAS 9



Overview of sought disclosures (continued)

O

Disclosures are generally qualitative information (narrative) with supporting quantitative information, i.e., scenario analysis
results and in the Metrics & Targets section)

JA

Risk management u[l[l[l Metrics and targets

Disclose how the organization identifies, assesses, Disclose the metrics and targets used to assess and
and manages climate-related risks. manage relevant climate-related risks and

opportunities where such information is material.

Recommended disclosures Recommended disclosures
» Describe the organization’s processes for identifying and assessing » Disclose the metrics used by the organization to assess climate-
climate-related risks. related risks and opportunities in line with its strategy and risk

« Describe the organization’s processes for managing climate-related management process.

risks. » Disclose Scope 1, Scope 2, and, if appropriate, Scope 3 greenhouse

« Describe how processes for identifying, assessing, and managing gas (GHG) emissions, and the related risks.

climate-related risks are integrated into the organization’s overall » Describe the targets used by the organization to manage climate-
risk management. related risks and opportunities and performance
against targets.

PWC | CAS 10
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Climate change risk assessments and integration into risk
management frameworks
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Climate change poses new business risks to insurance companies

Depending on future efforts to curb climate change, or lack thereof, insurers will be faced with a new set of risks to consider

as part of ongoing operations.

o @ Global surface temperature change relative to 1850-1900 for select

S IPCC ARG6! climate scenarios
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1Intergovernmental Panel on Climate Change (IPCC) Assessment Report 6 (AR6) Climate Change 2021: The
Physical Science Basis
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Physical risk

Physical risk: Risks which arise from short &
long term weather events (e.g., auto underwriting
losses increase over time driven by increasingly
severe hailstorm events)

Physical risk is higher in climate scenarios with a
temperature rise (relative to 1850-1900) greater
than 2°C

Transition risk: Risks which arise from the
process of adjusting towards a low-carbon
economy (e.g., impact of a carbon tax, volatile
underwriting due to lack of data on green
technologies, reputational risk if slow to go to net
zero)

Liability risk: Risks of potential climate-related
legal claims or regulatory proceedings to
companies and directors (e.g., increased D&O
and third-party environmental claims)

Transition and liability risks are higher in forward
looking climate scenarios with a temperature rise
(relative to 1850-1900) limited to 2°C

12


https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf

Example climate risks and opportunities

Climate changes risks and opportunities are typically considered across the following categories:

Transition & liability risks as a result of transition

to a low carbon economy

Policy and legal

* Increased carbon

policy/pricing of GHG

emissions

Enhanced emissions-

reporting obligations

Mandates on and regulation

of

existing products and services

Exposure to litigation

Technology

* Substitution of existing
products and services with
lower emissions options

» Unsuccessful investment in
new technologies

+ Costs to transition to lower
emissions technology

PWC | CAS

Market

Changing customer
behavior

Uncertainty in market
signals Increased cost of
raw materials

Reputation

Shifts in consumer
preferences
Stigmatization of sector
Increased stakeholder
concern or negative
stakeholder feedback

Acute

* Increased severity of extreme
weather events, e.g.

— Floods
— Wind storm
— Storms and cyclones
— Wildfire
— Storm surge
— Hail
Chronic

» Changes in precipitation patterns
» Changes in extreme variability in

weather patterns
* Rising mean temperatures
* Rising sea levels

Resource efficiency
* More efficient resource use

* Move to more efficient
buildings and modes of
transport

Energy source

» Use of lower emission energy
sources

» Use of supportive policy
structures

» Use of new technologies

+ Participation in carbon
markets

Products and services

+ Development/expansion of
low emission goods and
services

» Climate adaptation and
insurance risk services

Markets
» Access to new markets

» Use of public sector
incentives

Resilience

* Resource
substitution/diversification

* Renewable energy
programs, efficiency
initiatives

13



Climate risk to insurers can be classified into three buckets

Transition & Liability

Physical

PWC | CAS

Policy &
legal

Market

Technology

Reputation

Acute

Chronic

Investment Risks

Increased climate-related litigation significantly
increasing claim and defense costs for D&O
coverages

Shifting demand or carbon taxes lead to market
movement away from fossil fuels, leading to
reduced premiums from carbon intensive sectors.

High claims ratios on new insurance products
covering green technologies because of
underpricing due to lack of data.

P&C underwriting in economic sectors contributing
to climate change damages the reputation of
insurance carriers, making it difficult to attract and
retain customers and staff.

Property underwriting losses increase over time
due to increased severe weather events, if pricing
not proactively adjusted.

Increase in temperatures may make some areas
of the country uninhabitable, which can lead to
reduced premiums.

Investment in sectors where bottom lines are
impacted most by carbon taxes (e.g., parts of the
energy sector) negatively affecting asset value.

Shift in customer preferences for climate friendly
goods and services (e.g. electrical cars and
transport vehicles) puts investments in producers
of conventional, carbon-based goods and services
under pressure.

Investee companies or sectors invest in new low-
carbon technologies but some of those prove
unsuccessful, depressing their asset values &
creating credit risk.

Investments in certain companies perform poorly
because of their reputation of contributing to
climate change.

Values of real estate portfolios decline due to
properties being located in areas highly sensitive
to the increase in extreme weather events.

Higher credit spreads on government bonds
issued by countries that are highly susceptible to
chronic physical risks.

Onerous enhanced reporting requirements leads
to issues with adequately disclosing information
required by regulators and investors

Shift in customer preferences for sustainable
companies diminishes demand for certain
insurance products and services, as business
strategies not sufficiently taking into account the
long term impact of sustainability factors.

Failure to take into account disruption of
conventional industrial organization induced by
technology- driven transition to low-carbon
economy; new firms in the space demand
insurance products/services where traditional
players lack expertise, leading to a drop premium.

Insureds may prefer insurers who demonstrate
climate risk awareness and have incorporated

climate risk into their strategy publicly and in a
way that aligns with their own values.

Inappropriate strategy relating to acute physical
climate risk mitigation reduces the insurer's
competitiveness.

Climate change-induced sea level rise renders
office buildings and operations in vulnerable areas
uninsurable.

14



Examples of exposure to climate-related risks by P&C insurance

coverages

@ Coverage Type

Workers’
Compensation

Commercial
Property /
Homeowners

General /
Products
Liability

Others

Medium

Workers transition
from jobs with
credible loss history
to newer technology
where claims
development trends
are not yet known

Technologies
required to meet new
environmental
building regulations
may fail, leading to
increased business
interruptions

Climate-related
litigation being
brought against
insureds requiring
unexpected levels of
claim and defense
costs

Medium

Increasing litigation
against heavy
polluters for their
contributions to
climate change
creates latent claim
risks

Greater adoption of

electric vehicles could

lead to
underpricing/higher
claims ratios due to
limited historical data
on repair costs

Transition risks may
continue to emerge
from unexpected
sources as changes
are made to move
towards a low carbon
economy

PWC | CAS

Medium

Heatwaves leading to

heat stress of more
workers, particularly
in the agricultural,
construction, and
manufacturing fields

Increased frequency
and severity of claims
related to damage to
buildings, storefronts,
etc from severe
weather events

N/A

Medium

Coverages such as
contractors’ liability
could see rise in
weather-related
damages claims

Medium

Increased personal
auto comprehensive
coverage claim costs
due to severe
weather

Physical risks may
result in downstream
effects not currently
felt or identified



Historically, climate related physical risks have led to far-reaching
financial and societal consequences

Differences in global surface temperature compared to the average
global surface temperature in the 20th century

ol

L U

-0.6
1880 1890 1900 1910 1920 1830 1940 1950 1960 1970 1980 1990 2000 2010 2020

Global surface temperatures have risen by roughly 1.1°C through
2011 - 2020 compared to the pre-industrial period (1850 - 1900%). As
temperatures have risen, chronic physical risks (from long term o
changes in weather patterns?) including extreme heat, drought, and 08
rising sea levels have intensified, and acute physical risks (from
extreme weather events?) such as hurricanes, floods and wildfires
have become more frequent and severe.

o

o
S

o
[N

Physical hazards have had a direct, measurable impact on local
businesses and economies through property or commodity damage
and business interruption. Furthermore, due to global
interdependence, they have also frequently had downstream effects
beyond the locally impacted businesses and communities.

Global temperature anomaly (°C)

Source: NOAA National Centers for Environmental Information, Climate at a Glance: Global Time Series

Case study: Financial impact of 2011 Thailand floods across the globe?

What Extreme precipitation in Thailand in 2011 triggered extensive flooding, resulting in significant supply chain disruptions among many industries. Western Digital, a firm
happened? that produced one-third of the world’s hard disks at the time, experienced heavy flooding within its factories.

* Loss of 45% of shipments * 10% rise in hard disk drive prices in 2011 Q3

* 60% drop in YOY quarterly revenue Ripple * Dell’s and Nvidia’s share prices dropped by 5.4% and 5%,
+ 10% drop in market share from prior quarter effects respectively

» Downstream supply chain disruptions

Impact on

Western
Digital « Share price dropped by 9% in October 2011

1Source: AR6 Climate Change 2021: The Physical Science Basis. (IPCC). August 2021.
2Source: Final Report: Recommendations of the Task Force on Climate-related Financial Disclosures. June 2017.
3Source: “Understanding Physical Climate Risks and Opportunities.” The Institutional Investors Group on Climate Change (IIGCC), 2020.

PwC | CAS 16


https://www.ncdc.noaa.gov/cag/global/time-series/globe/land_ocean/ytd/12/1880-2020?filter=true&filterType=binomial
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
http://www.acclimatise.uk.com/wp-content/uploads/2020/05/IIGCC-Understanding-Physical-Climate-Risks.pdf

Recent history shows physical risk driven financial losses have been
increasing each year and are likely to do so at an accelerating pace

Number of natural catastrophes worldwide, 1980-2018 Since 1980, the number of natural catastrophes occuring

" Geophysical events o around the globe annually has more than tripled. In the
(Earthquake, tsunami, volcanic activity) . .
Meteorological events US alone, the five year average cost of billion dollar
. qropiclal Stlorrtm extratropical storm, convective disaster events rose from 11.5B to 123.3B USD between
-~ - ool evants 1985 and 2020 (consumer price index (CPI) adjusted)?.
z (Flood, mass movement) Lo i
: " I“ I II I " I II B Climatological events These substantial increases in the frequency and loss
I|I|| || (Extreme temperature, drought, forest fire) severity of extreme weather events during this time has
o MusbeceBe ol B NE N EE BN bE BN EEEEE  Accounted events have caused at least one fatality coincided with the roughly 0.7°Crise in global surface
g 38 888 8 28 8 B E 8 8 2 £ £ £ 2  and/or produced normalized losses = US$ 100k, temperatures
300k, 1m, or 3m (depending on the assigned World ’
Bank income group of the affected country) i i H
Source: © 2019 Munich Re, Geo Risks Research, NatCatSERVICE. As of March 2019. LOOkmg ahe_adf Ir_] the best C"?lse scenario Wh(:f're we meet
the most optimistic targets laid out by the Paris
US billion-dollar disaster events, 1980-2021 (CPl-adjusted) Agreement, global surface temperatures will still rise by

0.4°C by the year 2100, in addition to the temperature
rise already observed of roughly 1.1°C compared to the

500

- Elgog’d?:;f:‘;‘imt pre-industrial period (1850 - 1900).
B Freeze count
Severe storm count
i I |I I * g : Tropical cyclone count History, in conjunction with scientific projections of
] \ I I i I R w;'rife'}fres‘;gﬂcoum warming behavior during the 21st century, indicates
I il ; : Combined disaster cost that even in the best case scenario where warming is
[ul B 5.year avg costs limited to 1.5°C, physical risks will continue to intensify

and threaten financial interests at an increasing pace.

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2021

1We note that during this time, there were other factors such as
changes in wealth, development and population that also impacted
these results. 17

Source: NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate
Disasters (2021).
PWC | CAS


https://www.ncdc.noaa.gov/billions/time-series
https://www.iii.org/graph-archive/96424

General industry approach to climate change risk management and

scenario testing

In the marketplace, we observe insurers
conducting a comprehensive risk assessment
of the risks to its business from climate change.
This typically covers both transition risks and
physical risks. Such a risk assessment may
include:

a.High/Medium/Low assessment of the
business across risks types, investments,
products and key assumptions

b.Isolating the top 5 risks to the business and
measuring their impact accordingly

This risk assessment is used to inform the
scenario testing exercise.

PWC | CAS

Scenario testing

Insurers may perform scenario testing exercises
after completion of the risk assessment; these
typically focus on three specific areas of an
insurer’s business:

1.Asset portfolio
— Calculate the impact of climate change on
the investments held under different climate
change scenarios and time horizons

1.Underwriting portfolio
— Stress the key assumptions and processes
used to understand and manage
accumulations and exposure

1.Operational impact
— Assess the operational impact of
extreme/intensifying weather events on
corporate locations and employee homes

Where possible, companies may seek to
leverage existing scenario testing
framework to streamline this process.

Business integration

Insurers may assess how the results of the risk
assessment and scenario testing exercise
integrate into the business, specifically
considering:

a.Governance framework

b.Risk management processes
c.Business strategy

d.Integration into ESG or other disclosures

18



Ways to implement the risks of climate change into ERM framework

Option 1: Recognize climate change risk is a
key risk similar to insurance, market and . Other Key
- Insurance Operational .
credit risks NS
Option 2: Recognize climate change could fit
into a company’s risk management framework
-

as a new sub-risk category under an existing
Process risk

key risk category Pl e Interest rate risk Premium risk
investment risk

Option 3: Recognize climate change affects
financial risks as well as non financial risks such
as operational risk

Reinsurance
counterparty Equity risk
risk

Catastrophe
risk

Other Other Other Other
subcategories subcategories subcategories subcategories
as applicable as applicable as applicable as applicable

PwC | CAS 19
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Polling Question 1: What area(s) of climate change risk

management are actuaries involved in at your organization?
¥ ¥y . { % - f":"

-
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@
i |

Assessment and quantification
Management

Strategy and Reporting

Other

a & 0 D PE

My company is not involving actuaries
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Climate change scenario testing and CAT model adaptations
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Key considerations for the integration of climate change into
underwriting operations and scenario testing

,,,,,,,

Companies should consider the following ) e W i e
questions:

* How do | expect climate change to affect my
key risk metrics in different locations and
what calculation mechanism should | use to
assess this?

* What would my current exposures look like
when adjusted to take into account the effect
of climate change in a 2C or 4C global
warming scenario at different time horizons?

* How should | adjust my underwriting/
pricing today to allow me to transition to my
target portfolio incorporating climate change
factors?

» How should | incorporate expected climate
related change into my reinsurance strategy
and reinsurance credit risk analysis?

PWC | CAS



Operational stress testing approach

Potential operational stress testing
approach

1.Use peril risk scoring datasets to assess
office locations at High/Medium/Low risk of
different perils

2.Use peril risk scoring datasets to calculate
the number of employees at
High/Medium/Low risk of different perils
within each US zip code

3.Using climate change data trend forward
these risk scores to understand how risk
levels change under different time horizons
and climate change scenarios

4.Reassess operational resiliency and
business continuity plans under different
climate scenarios

Storm Storm Surge
Tornado wildfire [ ¥] Hail

= Flood

]

PWC | CAS

High Risk Offices & Staff Map

Cities with highest exposure of staff to storm surge

By number of staff living in
high risk locations

By percentage of staff living

in high risk locations

[ I e O N R

. Tampa, FL

. Miami, FL

. Jersey City, NJ

- New York City, NY
. St Petersburg, FL

238
191
172
141
120

1.

a AW N

Miami, FL 70%
. St Petersburg, FL  50%
. Hoboken, NJ 50%
. Jersey City, NJ 39%
. Brandon, FL 29%

Lost Productivity Hours

2021

2022

2023

2024

Percentage or Number

FERERERERE
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2025

Admi

Level

inistrative

Assodiate
Director
Intern/Trainee

Han

ager

Number -

Managing Director
Partner

Seni
Seni

or Assaciate
jor Manager

Specilist

(A
Advi

Los

sory

Assurance
Internal Firm Services

Tax

Hail

1 storm surge
Wildfire

W Tomado

2026

2027

2028

2029

2030
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Physical risk example: Deep dive on changes to hurricane

manifestations due to climate change

+ Catastrophe models used by most insurers today
are calibrated to generate losses expected over a 1-
5 year time horizon (depending on the model/peril)
and do not allow for the effect of climate change on
the frequency and severity of weather events

* Hurricanes are subject to three primary climate
change related influences:

1.Warmer sea surface temperatures could intensify
tropical storm wind speeds, potentially delivering
more damage if they make landfall. This could
result in more category 4 and 5 landfalling
storms,
and lead to hurricane windspeeds increasing by
up to 10%.

2.Sea level rise is likely to make future coastal
storms more damaging, as storm surge events
occur more frequently as hurricanes push sea
water inland.

3.Hurricane are expected to track north more
frequently due to expanding tropics because of
higher global average temperatures.

PWC | CAS

80

60

40

e &

20

0

— *'ﬂﬁﬁiﬁlﬁﬁﬂl i

1970 1975 1980 1985 1990 1995 2000

MW Earthquake/tsunami Weather-related catastrophes

- 10-year moving average total insured losses

2005 2010

Man-made disasters

24


https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://www.ipcc.ch/site/assets/uploads/2018/02/AR5_SYR_FINAL_SPM.pdf
https://science2017.globalchange.gov/chapter/9/

How can the results of catastrophe models be adjusted to allow for
climate change impacts: “Bottom up adjustment” (1 of 2)

AIR has used a subsampling method to adjust the frequency of landfalling hurricanes and create a new collection of simulated hurricane seasons to
reflect a future climate.

1 Analyze literature Present-Day (1980-2006): 14 storms . Use literature Annual Rate of Landfalling U.S. Events By Scenario and Intensity
to understand o EEEEE — review to create 10
. . — . 0% Change
climate impacts 30 CMIP5 (Late 21% Century): 19 storms landfalling event 02 15% Change
on frequency and 20 frequency targets i
06
severity of 19 o4 | 0% Change 25% Change
landfalling events 0
under different 02 35% Change
Cllmate Scenarlos 00 Cat1 Cat2 Cat3 Cat4 Cats
M Current Rate W Future Rate
Subsample by Recalculate "
extracting seasons aggregate loss 0

from the existing ‘ statistics using S w
catalog that pre simulated % 0
are likely to occur in ? parent loss & =
a warmer climate, catalogue v

to hit landfalling Sample

frequency targets

2% 1% 0.40% 0.20% 0.10%

Exceedance probability

=

!
ge
F10

i
[
o

BO-[ Jf-[

i

o
[ J
=
O

Lead to an aggregate increase in modeled losses by
20% by 2050

Population

PWC | CAS

25



How can the results of catastrophe models be adjusted to allow for
climate change impacts: “Bottom up adjustment” (2 of 2)

RMS reweights the simulated years in its Year Loss Table (“YLT”) for European Flood based on the seasonal change in the 95th percentile of daily
maximum precipitation under climate change scenarios

1 Derive projections of changes in the annual 2 Reweight the years in the YLT such that Recalculate aggregate loss statistics using
seasonal 95th percentiles of daily the projected future distribution of pre simulated parent loss catalogue
maximum precipitation under different precipitation for the scenario is suitably roso 2000
climate scenarios and time horizons matched by the modeled distribution across

. . AAL RP 200 AAL RP 200
the Correspondlng rewelghted set Of Lower Bound (RCP2.6) +34% +31% +33% +31%
simulated years Upper Bound (RCP8.5) +75% +66% +264% +161%

Event ID Rate Mean Sdi Sdc Exposure
1 .10 500 500 500 10,000
2 .10 300 400 800 5,000
3 .50 200 300 400 4,000

PWC | CAS
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How can the results of catastrophe models be adjusted to allow for
climate change impacts: “Top down adjustment”

UNEP FI calculates scaling factors based on available scientific data to scale the AEP curve at different return periods

Projected wind speed change for lower,

middle and upper percentiles (%)

Power-law relationship between wind
speed and economic loss (indicated by
“‘value of a” showing the strength in

relationship)

Projected tropical cyclone frequency
change for lower, middle and upper
percentile (%)

Scaling factors based on change in wind
speed related damage due to climate
change/climate change and socio-economic
change

((RE10))

Future loss amount due to change tropical
cyclone frequency and intensity

(Financial impact)

Key:
Climate Analysis
data input and output

Diagram shows illustrative calculation logic based on frequencyl/intensity only, for tropical cyclones
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Asset portfolio/climate change transition risk modeling approach

Example bottom-up model quantifies financial implication from climate scenarios:

Drivers of change

Regulation
Iﬁl Technology
@I Market

XP Litigation
E8) Reputation

Feedback loop to
check consistency of

narratives

PWC | CAS

Scenario data

—

Holistic narratives II

ldemand

Market development

Prices

>
$/bbl

demand
Supply
2016 - A
2020

TCFD

Income statement
Revenues
Expenditures

Global cement

Asset level data

S&P Global Platts  Stahl

Wards Auto

Risk mitigation measures

+KPI (e.g., CO,-intensity)

Financial asset data

Asset level data

Supply costs

and

asset-
specific
— —»

Earnings

Cash-Flow

Statement

Potentials + Costs

| > lAdaptlve capacity

Asset development

) @

2016
2020

balance shee

Assets and Liabilities

Capital and

1. Derive the key risk drivers to translate
a scenario into a narrative. Extend
scenario data with country-level and
market-data information.

2.Build an asset-level database with
financial information on individual
technologies.

3.Conduct a techno-economic
assessment of risk mitigation
measures (“adaptive capacity) e.g.,
battery electric vehicles

4. Assumptions about companies’
portfolio development with and without
adaptive capacities under different
scenarios.

5.Calculate financial performance of
individual assets in market models in
consideration of global competitiveness.
6.Calculate financial impacts
on company.
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Net Zero in insurance - greenhouse gas guantification and
business integration
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What is Net Zero and why are we talking about it?

To avoid the most dangerous impacts of climate change

51
Billion

tons

To do this, the amount of greenhouse gases added to the
atmosphere each year must be reduced from 51 billion tons to
zero, no later than 2050.

What does
this mean
for an
insurance
carrier?

PWC | CAS

Net Zero is the balance between emissions produced by and
emissions taken out of the atmosphere. Reaching net zero

means a company is no longer contributing to planetary warming.

For an insurance company, achieving this means tackling
emissions from a company’s entire value chain including not
only operations, but also emissions of investee companies and
from the use of sold insurance policies.

Insurers will need to manage emissions from these activities
embedded in their investment and underwriting portfolios. By
doing so, they can better identify and manage risks, navigate
emissions reduction goals, act to reduce their portfolio climate
impact, and disclose progress.

planetary warming must be limited to 1.

lllustrative process for embedding financed emissions quantification and management within

organizational strategy
Steering

Measure
—_— =3 Develop =—3 Take
Disclose €= St TargetS @ Strategy €=  Actions

Scenario Analysis
Y. PCAF
Scenario
analysis
High-level
commitment

to act

Measuring

Reparting ‘ financed » E

emissions

Climate
action

Source: (PCAF, 2020) 30



Net zero: Diving deeper into the reasons for action

Capital allocation to a low

carbon economy is critical in
reaching global net zero goals

The transition to net zero will
require significant capital
contributions towards
institutions focused on
decarbonization.

e The importance of the
financial sector’s role in this
transition is directly
recognized in the Paris
Agreement, with one of its
critical aims to “make finance
flows consistent with a
pathway towards low
greenhouse gas emissions.

e Transitioning to a low carbon
economy is virtually
impossible without financial
institution participation.

PWC | CAS

Capital markets are

requiring disclosure and

encouraging action

Investor initiatives for climate
action are growing.

Climate Action 100+
involves over 500 global
investors with over $54 tn
AUM, assessing company
progress in line with net-zero
transition.

30 institutional investors
are committed to net zero
portfolios by 2050 under the
UN-convened Net Zero Asset
Owner Alliance, representing
over $5.7 tn AUM.

This is the tip of the iceberg,
with a much larger number of
financial institutions
committing to green financing
and partial decarbonisation
targets.

Customers (B2B & B2C)
are requiring suppliers to act

Business to business motivation

e 1000+ companies have
science based targets. 300+
companies have net zero
targets.

e Asaresult, procurement
policies requiring
disclosure and action on
carbon or Net Zero targets
are becoming more common?

Business to consumer
motivation

e 55% of consumers surveyed
indicated that they buy from
companies that are conscious
and supportive of protecting
the environment

War for talent will hinge on

companies aligning to Net
Zero

Millennial and Gen Z

64% of millennials consider
sustainability when deciding
where to work?

Millennials and Gen Z want
organizations that provide
meaningful work that is
aligned to their values*

By 2025, these two population
groups will comprise 75% of
the workforce

Governments are aggressively

focusing on Net Zero with
taxes and regulations

Government targets

e 28 countries have Net Zero
targets

Mandatory Carbon Pricing

e 46+ countries have
mandatory carbon pricing

o 73% of Americans approve
of taxing corporate carbon
emissions®

e Potential average price/tax of
$100+ per ton CO2e by 2030

Regulation

e Phase out of gasoline and
diesel car sales®

e Mandatory climate risk and
sustainable finance
disclosures
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https://www.conecomm.com/research-blog/2016-millennial-employee-engagement-study
https://www.pwc.com/gx/en/hr-management-services/publications/assets/pwc-nextgen.pdf
https://www.google.com/url?q=https://www.accenture.com/us-en/blogs/intelligent-operations-blog/net-zero-in-procurement-supply-chain-emissions&sa=D&source=editors&ust=1619462679110000&usg=AOvVaw3p4hntbFL_rNBSVebs0Ze-
https://www.pwc.com/gx/en/consumer-markets/future-of-consumer-markets/future-of-consumer-markets-report-2021.pdf
https://www.pewresearch.org/science/2020/06/23/two-thirds-of-americans-think-government-should-do-more-on-climate/
https://www.gov.ca.gov/2020/09/23/governor-newsom-announces-california-will-phase-out-gasoline-powered-cars-drastically-reduce-demand-for-fossil-fuel-in-californias-fight-against-climate-change/,%202019

What are financed emissions?

GHG Protocol

Carbon accounting is rooted in the
fundamentals set forth in the Greenhouse
Gas Protocol (GHG protocol), which divides
emissions from all activities into Scope 1, 2,
and 3 activities Scope 3
Indirect

Scope 1
Direct

Scope 3
Indirect

Scope 2
Indirect

Scope 1 & Scope 2

Scope 1 emissions are all direct emissions
from the activities of an organization or under
their control including on-site fuel combustion.
Scope 2 emissions are all indirect
emissions from electricity purchased and

ﬁ Leamee Transport

assets Company &
Purchased facilities Distribution

used by the organization. Emissions are electricity,
created during the production of the energy hz;etf;'g-&
and eventually used by the organization. cooling for

Employ_ee Processing
commuting Company of sold

vehicles products

own use

R

Scope 3

All other indirect emissions from activities

of an organization, occurring from sources
that they do not own or control. These are
usually the greatest share of the carbon
footprint.

The protocol further divides scope 3
emissions into 15 different categories, and
within scope 3 lies category 15 -
investments, otherwise referred to as
“financed” emissions. For financial
services companies, financed
emissions are almost always the the
largest sources of emissions.

Business Use of sold !
product  End-of-life treatment Leased Franchises
of sold products assets

Purchased Capital Fuel & Transport Waste from
goods & services goods Energy & operations travel
Distribution

Upstream activities Company




Illustration — net zero financed emissions and what the journey
looks like

The lifecycle of a net zero financed emissions commitment promotes transparency and stakeholder awareness of progress.
The following illustrates a leading practice example of how goals are established and reporting is developed:

Blocks Chains

The

practical Baseline, strategy & roadmap Operationalize & implement
approach

The “Where do we stand? “What do we need to change? “How do we measure?

fundamental Where do we prioritize?” How do we functionally do it?” How do we communicate?”
questions

Report & communicate

net zero

o
=
e
)
@©
o
—
Q
Q
@©
1=
=)
Q
=
@
S
=
n

+ Calculate financed emissions baseline + Create target operating model + Determine reporting standards
assessment * Analyze incentives & compensation - Report writing
= + Assess peer company climate commitments + Develop procurement policy & process + Communications strategy
S * Issue climate commitment and policy * Investment segmentation & engagement « Dashboard reporting
N | cading + Assess offset and removals approach . Inyestrpent strategy _ _ « Decision making analytics
g practices to « Structure governanc_:e mode] » Financing strategy & meghanlsm analysis « ERP/Tool Integration
@ chieve your  * Stakeholder education & guidance * Asset management and life cycles
I=B i Jcr0 goal  * Analyze hotspot/emissions drivers * Investment categorization and service
_5 + Business and strategic alignment portfolio rationalization
5 + Construct business case * Risk management
< » Analyze decarbonization pathways

* Roadmap development
» Target setting and KPI development
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The actuary’s role in climate risk management and strategies for
future climate uncertainties
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Reserving considerations related to climate risk

PWC | CAS

Longer claims handling
process due to increasingly
more severe weather

Severity of natural
catastrophes steadily
increasing over time

Underestimating historical

experience may hide the
uninsurability of locations

Transition and physical risks
causing changes in
reinsurance program

Impact of events not in data
(latent claims)

Claims development patterns may begin to lengthen, rendering historical development experience inapplicable to
future weather events:

a) It may become more challenging for claims adjusters to get out to start evaluating exposure post-event.

b) More severe events will likely result in damages that are more difficult to reserve for accurately and resolve.

It will be challenging to predict the impact of weather events on a carrier’s portfolio given that the severity (and the
volatility of severity) has uniformly increased in recent years and is predicted to continue to do so in the future.
Misevaluation of this trend could lead to significant underestimation of reserves for these events.

Given the accumulation risk of natural catastrophes, consistently underestimating reserves associated with historical
events may preclude a carrier from understanding the long-term insurability of certain locations as claims settlement
patterns associated with those locations change over time.

The changing landscape of many different insured sectors and the increasing threat of severe weather events may
leave existing reinsurance programs either too expensive to maintain at current levels or ineffective to provide
sufficient protection to the changing risk profile of the cedant’s portfolio. This could lead to greater reserve
uncertainty as primary insurers may participate in higher layers than today.

This may include insureds subject to climate-related litigation (e.g., depending on coverages provided, covering the
liability of insureds in a high-emitting industry resulting from climate change lawsuits).
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What is the Actuary’s role in Climate Risk Management?

As actuaries, we possess strong modeling, quantification, and risk assessment skills, while also understanding the ins
and outs of the insurance business. This makes us uniquely positioned to take ownership of many different aspects of
climate risk to an organization. These new challenges present an exciting opportunity for all actuaries to put our
analytical mindsets to work and broaden traditional actuarial horizons. Some examples of how actuaries can be involved
are included below. How are you helping your organization address its climate-related challenges and risks?

: Physical Risk
Updat Cat Model
PAating tdt MOCels Quantification

Net Zero Modeling Climate Risk Integration

Transition Risk

Assessment Scenario Testing
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Polling Question 2: What activities do you think are most important for

P&C insurers as they think about ESG integration?

O
>
2-C0

Climate change risk assessment
Climate change investment scenario analysis
Climate change underwriting scenario analysis

“Green” product design / strategy

a & 0 D PE

GHG quantification
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