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Is Climate Change really happening? Does it pose any threat?

The scientific evidence is clear and unequivocal that the climate is
changing and that the change is man-made, IPCC 2014

Scientists are as certain about the link between human behavior and

climate change as they are about the link between smoking and lung
cancer.

2019 Edition of Global Risks Report , World Econognic Forum ranks
Environmental threats at the top of the list for 3 year in a row.

Heat wave (May 24-30, 2015)
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Overview of Climate Change- Initiatives

Parls Agreement

Agreement dealing with greenhouse-gas-emissions
mitigation and adaptation, starting in the year 2020

 Long-term goal to keep the increase in global average
temperature to well below 2 °C above pre-industrial
levels; and to limit the increase to 1.5 °C

Task Force on Climate Related
Dlsclosures (TCFD)

Recommendations around four thematic areas that
represent core elements of how organizations operate:
« (Governance
e Strategy
* Risk management
* Metrics and targets

The Paris climate agreement: key points 21 f@)
The historic pact, approved by 135 countries, will take effect from 2020
Temperatures Finance Differenciation Emissions objectives
2100 20202025 1050
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=Keep warming "well below - Rich countries must = Developad countries must =Aim far greenticuse goses
2 degrees Colsius™ provide 100 billfon continue to “toke the feod”  omissions to pook “gs soon
Cantinue all efferts o limit dollars from 2020, in the reduction of as possible”
the rise in temperaturcs as a “Hoor” grecnhouse qases . :
to 1.5 degrees Celsius™ «From 2050 rapid reductions
Amount to be updoted  « Developing nations ane to achieve a balance between
by 2025 encouraged to “enhance emistions from humon
their effarts" and mave octivity and the amount that
over ime to culs con becaptured by “sings”
Burden-sharing Review mechanism Climate damage
2023
> 3
eolmloe

= Developed countries musl provide * A review every five years * Vulneroble counlries hove won
financial resaurces to halp First world review: 2023 recognition of the nead for
developing countrics “averting, minimising
« Each review will infarm and addressing " losses suffered
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What are Climate Risks?




What are climate risks?

Mark Carney, Governor of Bank of England, broke climate risk into three areas:

» Physical Risk
* Transition Risk
» Liability Risk

Exxon Mobil sued for 'climate deceit' in US

MILLENNIUM POST | New Delhi | Friday, 6 October, 2017 mp natic
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Extreme rainfall events over central

India have tripld since 1950: study

OUR CORRESPONDENT

NEW DELHI: Extreme rain-
fall events have tripled since
1950 in central India and killed
over 69,000 people acrass India
while leaving 17 million home-
Iess, says a study by weather
scientists.

‘Lhe paper, by scientists in
India, US and France, has been
published by Nature Commu-
nications journal in its Octo-
ber issue.

The states that witnessed
the worst incidents of extreme
rainfall events include Gujarat,
Maharashtra, Madhya Pradesh,
Chhattisgarh and Telangana
as well as parts of the Western
Ghats -- Goa, north Karnataka
and south Kerala.

“There have been 268
reported flooding events in
India over 1950-2015 affecting
about 825 million people, leav-
ing 17 million homeless and
killing 69,000 people (accord-
ing te the International Disas-
ter Data Base).” the study said.

According to lead author
Roxy Mathew Koll, a scien-

tist with the Indian Institute of
Tropical Metearology, a pre-
mium rescarch body under
the Ministry of Farth Science
(MoES), extreme rainfall is
defined as more than 15 ¢m of
raim in a day and “spread over
alarge region, enough Lo cause
floods™

“These widespread
extremes were two per year
in central India during 1950s.
Naw; it six per year” Koll said.

M Rajeevan, MoLS seere
tary, Subiinal Ghosh and his
team at IIT Bombay, Raghu
Murtugudde of the University
of Maryland and Pascal Terray,

TIMES CITY

o —

Sorbanne Universily, Paris, are
co-authors of the paper.

Rajecvan attributed global
warming and its impact as a
major reason for the erratic and
extreme weather pattern over
the region

“Asthe atmosphere and Lhe
oceans are getting warmer due
o increasing carbon dioxide,
a result of human activities,
atmosphere holds more mois-
ture. This results in two factors.

“The first is that warm moist
air is lighter than cold dry air
and hence makes the atmo-
sphere unstable as it rises up)”

Koll explained.
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Physical Risk

“The first-order risks which arise from weather-related events, such as floods and storms. They
comprise impacts directly resulting from such events, such as damage to property, and also those that
may arise indirectly through subsequent events, such as disruption of global supply chains or resource
scarcity.”

- Prudential Regulation Authority, UK, 2015

Examples:

Droughts and Wildfires: increase in the duration and intensity
of droughts leading to increased crop damage, water scarcity
(and social unrest), and wildfires.

Heatwaves: An increase in the frequency and severity of
heatwaves causing damage to infrastructure and the associated
business interruption.

Heavy rainfall and flooding: In a warmer world the atmosphere
will hold more moisture, which will lead to an increase in the
frequency of extreme precipitation events and associated
flooding, causing damage to property and crops.
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Transition Risk

“The financial risks which could arise for insurance firms from the transition to a lower-carbon
economy. For insurance firms, this risk factor is mainly about the potential re-pricing of carbon-
intensive financial assets, and the speed at which any such re-pricing might occur. To a lesser extent,
insurers may also need to adapt to potential impacts on the liability side resulting from reductions in
Insurance premiums in carbon-intensive sectors.”

- Prudential Regulation Authority, UK, 2015

Examples:
* Loss of market value and/or investment income within
investment portfolios, where investments are exposed to the

risk of stranded assets

» Changes in motor liability risks posed by a move away from
fossil fuels

* Increased product liability as a result of technological changes
supporting the transition to support lower-carbon economy e.g.
overheating of energy storage batteries causing explosions.

Transitioning to a lower-carbon economy is likely to entail extensive policy, legal, technology, and market | |
changes. - TCFD recommendations . " 20" Global

“ Conference of Actuaries
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Liability Risk

“Risks that could arise for insurance firms from parties who have suffered loss and damage from climate change, and
then seek to recover losses from others who they believe may have been responsible. Where such claims are
successful, those parties against whom the claims are made may seek to pass on some or all of the cost to insurance
firms under third-party liability contracts such as professional indemnity or directors’ and officers’ insurance.”

- Prudential Regulation Authority, UK, 2015

Distribution of 2017 Climate Change

Examples: Litigation Categories
7 Defending Obama
. ’ (%0 ot Cases) Administration
- . . -y m . Pepporing (;hmate Climate Change
The PRA identify the following reasons for such litigation: e i e Decon
_ N _ _ _ _ e s <o romoting
» Failure to mitigate: Insured parties being held responsible for the physical Pt Sappatn Tensparency &
impacts of climate change, such as through emissions of greenhouse gases. s

' Integrating Administration
. . .. Advancine or Consideration of 15%
* Failure to adapt: Insured parties have not sufficiently accounted for iarring A Chﬁjgﬁe;‘“

Climate Protectons

climate change risk factors in their acts, omissions or decision-making. fhrough the Courts ~ Teming
13%
H 1 - H H Figure 1: Cases were assigned to a single category. Blue indicates “pro” cases in favor of climate-related profections
* Fallure to dlSC|OS€ or Comply' Insured partles (Or Insurers themselveS) and orange indicates “con” cases opposing climate-related protections. See Part 4 for further description of the cases
have not sufficiently disclosed information relevant to climate change, assigned to each category.
have done so in a manner that is misleading, or have otherwise not
complied with climate change-related legislation or regulation.
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What Is the relevance
to General Insurance?




Pricing and Underwriting Examples

Challenges

Examples

Options

Insurers will need to understand the
allowance for climate change within
their models.

There may be relatively little historic
data to base projections, or to discern

a trend.

It may be necessary to look at
alternative sources of data.

Pricing is only one lever to manage
the climate risks coming onto an
insurer’s books.

Catastrophe models may make some
allowance for climate change, but
insurers may want to recalibrate
them to their own experience.

There may be relatively little
history of climate related litigation
and its outcomes. However, there is
an increasing trend in cases being
brought before the courts.

Sensitivities to climate change on
“Weather Index Insurance” were
highlighted by Daron & Stainforth,
2014.

As sea levels rise, some coastal
areas may become uninsurable.
Withdrawing cover from such areas
will pose wider social and
reputational issues

Consider the range of climate
change risks and the degree to
which they are considered within
the calibration of those models.

Consider the range of possible
outcomes and make suitable
allowances.

Consider multiple sources of
climate information, and
acknowledgement their associated
biases and errors.

Underwriting rules may need to be
adapted for climate change.
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Reserving Examples

Challenges

Examples

Options

Most reserving techniques place some
reliance on past experience.

Can we identify the climate-related
drivers that might affect claims
frequency or severity?

For emerging technologies, how can
changes in the distribution of risk be
anticipated in the reserving
processes?

To what extent might the emergence
of climate change impacts be spread
over time and subject to greater
uncertainty?

How might failure to mitigate, failure
to adapt and failure to disclose
Impact on claims costs?

Climate change may alter the mix
and development of claims.

Will the incidence and extent of
flooding events increase with
changed weather patterns?

Will electric cars be slower and
safer with more safety features, or
silent and more dangerous with
more risk of battery fires?

How might investors' propensity to
sue under Directors & Officers
policies change over time?

E.g. This Is Your Report Count Triangle
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Consider whether climate
uncertainties would affect future
claims costs.

Practitioners are encouraged
to present their impact
analysis in the form of

potential scenarios, from
which deterministic "Actuarial
Best Estimates” may be
selected.
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Across both Pricing and Reserving, could consider....

Physical Risk:
« will the incidence and extent of flooding events increase with changed weather patterns?
« are there any leading indicators, based on physical rather than claims data, that could provide more insights?

* what changes in response to climate-change, such as changes in agriculture practices and investment in physical resilience, might
impact future claims costs?

Transition Risk:

¥
» will existing carbon-based industries receive lower investment and move to higher risk practices? o ¥
™

« for new and emergent technologies, how can changes in the distribution of risk be anticipated? -,..:ﬁ ;
Liability Risk: &b

» are these policies on a claims made or losses occurring basis, the latter being more exposed to latent claims? SRk

» are there existing court cases that could indicate likely future trends?

» applying the three broad headings of "Failure to mitigate", "Failure to adapt" and "Failure to disclose*,

what claims might arise against these business classes?
SN 20 Glovar - EEE
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Reinsurance Examples

Challenges Examples Options
Demand for reinsurance may Increases in frequency and severity There may be opportunities for
increase. of catastrophic events could reinsurers to expand their
increase demand for higher vertical operations by introducing new
limits and more reinstatements. products or expanding existing
ones.

Future climate impacts may be non-
linear and increasingly correlated,
which will make assessments of

reinsurance requirements a more : g\v% \,\\m,;(;;%
complicated task. KR o % oz_ Y\/\@

Reinsurance cover may become less
accessible as reinsurers review their
underwriting practices.
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Investment Examples

Challenges

Individual investments may each be Citigroup estimate that, even if the Practitioners could:

exposed to varying amounts of climate rise in global temperatures is to be

change vulnerability. constrained to two degrees above
pre-industrial levels, the total value
of stranded assets could be over

Set out formally their approach
to climate change-related risks
within the investment policy-,

$US100 trillion based on 2015 Arranging for a “carbon audit”
market prices. of your investment portfolio to
Analysis of climate risk vulnerabilities determine,
may lead to changes in demand (and As “EnvironTentaI, social and Discuss with investment
market value) of individual Governance™ (ESG) investment managers the steps they are
investments. strategies become more widespread,

taking to deal with climate

investors in may disinvest from
change.

securities issued by carbon-intensive

companies. There may also be investment
opportunities arising, for example,
for investment in new
technologies such as “green
energy”, new infrastructure or
electric cars.

L ]

eI, g

& %, A Institte of

g 2

& /.\ Ly th Actuarles of Indla
¢ 207 Global

\_/ " Conference of Actuaries

1 4" - 6" March, 2019 | Mumbai, India



Risk and Capital Management

Climate risk is likely to be a material

emerging risk to many general insurers.

Stress testing and scenario analysis can
help identify climate change impacts.

Disclosures in annual reporting may
need to describe climate change as an
emerging risk.

Climate change may feature as a
concern within the risk appetite of the
insurer or its stakeholders and
investors.

Within capital models, the uncertainty
around the modelled risk types may
change.

TCFD make specific
recommendations about the use of
scenario analyses to support
strategic decisions.

ClientEarth recently made
complaints to the FCA about a lack
of disclosure by some insurers.

Regulators may require capital
allocation choices more aligned with
future needs of a low carbon
economy.

Assess the specific climate related

issues each for short, medium and

long-term horizon and their impact
on capital.

Consider climate change scenarios
within stress and scenario plans.

Consider making TCFD compliant
disclosures.

Consider climate change within risk
appetite discussions.
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What 1s the relevance to
Life Insurance?




Climate Change and Life Actuaries: Who?

Actuarial Impacts / Areas of Work

Changes to investment performance from Investment advice
direct climate impacts on specific assets, Asset liability matching
regulation or restrictions leading to ‘stranded Product design e.g. investment fund choices and
assets’, disclosure
Investment opportunities in capital intensive
climate change mitigation or transitions

Changes and uncertainty around mortality and Product design
morbidity Product pricing
Reserving
Capital Management
Changes to regulation Risk governance

Risk reporting
Corporate level disclosures
Customer / distributor disclosures

Overall uncertainty around timing, magnitude and & qeo)=Iggk:1glel=
response to climate change Strategic planning
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We can think about financial effects by product type and the type of modelling we do...

Longer Duration/ higher
investment component Traditional Savings

Annuity Products

Unit Linked Savings
Traditional Guaranteed Risk

Shorter Duration/ lower Reviewable Risk

investment component

Modelling is often based on or includes risk neutral financial models with
stress test based risk assessment
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Risk management stages

The maturity of the risk management of Climate Change risks

General Awareness / Ildentification

Scenario Testing
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Risk identification and awareness

Uncertain time _
horizon Irreversible

How do we
understand the risks
of Climate Change?

Outcome uncertai Broad effects

Dependent on actions Secondary effects
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Risk 1dentification

Example: A simple risk framework to combine climate risk factors with
common insurance framework risks

Physical

Risk grouping
Market

Longevity

Mortality / Morbidity
Lapse

Counterparty
Operational
Strategic
Reputational

& ";,,j
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Risk 1dentification

Example: Possible risks arising in our framework

Physical

Risk grouping
Market

Longevity

Mortality / Morbidity
Lapse

Counterparty
Operational
Strategic
Reputational
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Scenario analysis

What are the key components (and considerations) of scenario planning?

Multiple scenarios Physical and Transition Time horizons

Shocks and Trends I el Ee) ISR ) Management Actions

sources
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Capital, Demographics, and Pricing

Best estimate pricing basis
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Corporate Social

Responsibility
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Next Steps

Re-read the IF0A risk alert

https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-change-financial-risks

Read the “Practical Guide to Climate Change for General Insurance Practitioners” out soon!
Read the “Climate Change: A Practical Guide for Life Insurance Actuaries’ out soon!

Join the Resource and Environment Practice Area LinkedIn Group
https://www.linkedin.com/groups/13593694

Volunteer to be part of the R&E Member Interest Group

https://www.actuaries.org.uk/practice-areas/resource-and-environment/current-resource-and-environment-member-interest-group-miqg

Chat with members of the working party
Gl: Mark Rothwell (Chair), Martin Earle, Choong Hern Ooi, James Orr, Jianhua Siew, Shradha Shroff

Life: David Ford (Chair), Yvonne McLintock, Kyle Audley, Kurt Yuan, Bradley Ashton, Marjan Qazvini

Apply your new-found knowledge
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https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-change-financial-risks
https://www.linkedin.com/groups/13593694
https://www.actuaries.org.uk/practice-areas/resource-and-environment/current-resource-and-environment-member-interest-group-mig

Further reading

ipcc
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Enhancing banks’ and insurers’
approaches to managing the
financial risks from climate change
October 2018
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https://www.fca.org.uk/publication/discussion/dp18-08.pdf
https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/consultation-paper/2018/cp2318.pdf?la=en&hash=8663D2D47A725C395F71FD5688E5667399C48E08
https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-change-financial-risks
https://www.fsb-tcfd.org/publications/final-recommendations-report/
http://www.ipcc.ch/report/ar5/
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