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Urban Climate Resiliency Framework

Ceres Economic Losses on Impact
Prep-paid in the form of Ad Hoc Costs to Taxpayers/
Premiums Individuals

Severity of Weather Event

Private “Public” Disaster Relief Individuals &
Insurers Insurers Appropriations Businesses

(NFIP) (self-pay)

$ 3 _

Prevention investments
such that for every $1
spent, $4 are saved in
damages

Risk Reduction

Infrastructure, Emergency Planning

Risk Prevention Prevention policies that

Building codes, Land use planning reduce resiliency
investments
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Ceres

New York State

Severe impacts of Hurricane Sandy

300'000+ buildings destroyed/ .
damaged

19,729 flights cancelled

2 nuclear power plants down
Stock Exchange closed 2 days
New York Marathon Cancelled
Estimated cost to NY $40b

Funding request for resilience
measures $9.1 billion

New Jersey

Severe damage to
infrastructure, mass transit and
highway systems

On average, 30 — 40 feet of
beach lost along the coast

72,000 buildings in NJ impacted
by the storm

Estimated cost to NJ over $30b

Funding request for resilience
measures $7.4b

121 people killed

Over 8 million customers without
power

Economic loss ~ S70 billion
Insurance loss ~ $35 billion

Source: Swiss Re




#7s Opportunities for insurer engagement in building
climate resiliency

A

Ceres

Engagement In Given Activity By Country
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Crafting innovative insurance products NG e

Promoting loss prevention & adaptation I e

Leading by example: in-house carbon management N e
Building awareness & participating in public policy |GGG e
Engaging in climate science & communications NG e
Aligning terms & conditions with risk-reducing behavior NG D
Disclosing climate risks [N s

Offering carbon risk-management or offsets |[NNNNNGEGEGEGEGEGEEEEE Dy
Commitment to comprehensive response |GGG -

W U.S. MUK [T Japan M France M Germany M Switzerland B Other Countries

Source: The Greening of Insurance, Evan Mills, December 2012



Insurers are partnering with a variety of national
organizations

T] Insurance
| Institute for
[I1 ] Business &
'I Home
1"l B Esafety

Ceres

Americans for Smart Natural Catastrophe Policy

Building Science NFIP Reform Advocate
* One of a kind research lab

. _ . » Advocate for National Flood
» Researching construction techniques to Insurance Program reform
reduce loss costs

_ _ _ + Seek policies, such as tax
* Residential & Commercial incentives, that promote resiliency
Risk-priced insurance

5 Habitat

for Humanity”

Insurance Companies

Practical Application

BUILDSTRONG
COALITION

* Practical application of building
science from IBHS

* Building FORTIFIED homes in

Building Code Advocate

~—  WHARTON

RISK CENTER
S Wharton

27mams o cxmmernor

* Public policy advocate of

costal areas with TRV grant money Economic Analysis stronger building codes
« Financial analysis of the cost benefit of ) A:[d\t/ocg(;ung n;mlmum
stronger building codes statewide codes
* Third party analysis with prominent « Stronger codes lead to
higher learning institution with internal reduced loss costs

risk management department

Partnering to better understand risk and help policy makers



SMARTERSAFER.ORG has six principles aimed at
Ceres reforms to the National Flood Insurance Program

1 . BUlId Smart Americans for Smart Natural Catastrophe Policy

About Us Legislation Resources News Articles

- People who live in harm's way should be
- = = encouraged to protect themselves and their

communities from natural disasters. Incentives,

4. Insure Based such as tax credits, should be given for

O n RiS k - ‘:‘ . 3 measures that strengthen the ability of
<- : o properties to withstand damage from natural

disasters.

2. Encourage
Safety

3. Use Nature

5. Assume More on Mitigation »
Responsibility

6. Target e .
Government | : < —
Assistance | m INSURANCE ‘ﬁ: mmeaToN &



Climate change is causing growing risks to urban
areas, e.g. due to flooding from sea-level rise,

Ceres i ey g
storm surge, and intense precipitation events.
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Building Urban Climate Resiliency Workshops

Boston Workshop » San Diego Workshop »Toronto Workshop

May 2012 March 2013 June 2013
Infrastructure
Providers Insurers
Property Re-Insurers
Local
authorities Investors
Developers Banks



iy

NN

A !
”TL&T_,“_’ .-l

= =

Workshop outputs - the best ideas for insurance sector
collaboration on urban climate risk preparedness and
reduction.

* Improvements to Resiliency at the Single Entity or Single
Infrastructure Element Level. Actions that local government,
insurers and other stakeholders could take now, at a single entity
or single infrastructure element level, to help adapt a city’s

businesses, residents and infrastructure to climate change
stresses.

 New Approaches to Resiliency at the Community Level.
Innovative approaches to managing the stresses of climate change
that go beyond single entities could help close the gaps and make
a city more resilient, and thus insurable, over the long-term.
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Ceres

Thank You!
Cynthia McHale, Director Insurance Program

http://www.ceres.org/



Ceres

Climate Change:
Insurance and the Public Response

MIIA Board Retreat and Planning Session
Falmouth, MA

August 26, 2013

Cynthia McHale, Director Insurance Program, Ceres
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What do we know today about climate

Ceres change impacts in the US?

“Climate change is already affecting the American people.
Certain types of weather events have become more frequent and/
or intense, including heat waves, heavy downpours, and, in some

regions, floods and droughts. Sea level is rising, oceans are
becoming more acidic, and glaciers and arctic sea ice are melting.

Climate change produces a variety of stresses on society,
affecting human health, natural ecosystems, built environments,
and existing social, institutional, and legal agreements.”

Federal Advisory Committee, U.S. Climate Assessment Report, January 2013
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—
Ceres  Major U.S. Weather Events, 2011 - 2012

(Loss figures are estimated economic losses unless otherwise noted)

Hurricane Irene
“ Upper Midwest Flooding August 2011
‘ Summer 2011 $4.3 Billion (Insured)
> $2 Billion

Uncontained Wildfires
-Fall 2012 s
Sumgllegilfion ’ {:} == Groundhog Day Blizzard
(9 million acres burned) Severe Weather — ‘ Winter 2011 ‘
Tornadoes/Hail $1.8 Billion Tropical Storm Lee

Y

July 2011
¢ —“>—°>_Q SEE -3 g st
d @  Tornadoes .
Drought May 2011 Hurricane Sandy
Summer 2012 $9 Billion Tornadoes —O¢ October 2012
$5 Billion (Insured - Private) April 2011 $22 Billion (Insured)
N $10-20 Billion (Crops) “ $10.2 Billion Q) > $50 Billion
RN d
7/
hh =96 o/ ,
—o 00
Y Wind & Hail
Mississippi River Flooding ﬂ June 2011
Spring-Summer 2011 = $1.3 Billion

Drought & Heat Wave $3-4 Billion
Spring-Fall 2011

>$11 Billion (Crop/Livestock) 9

. . Hurricane Isaac
Source: Ceres based on public data August 2012

$1-2 Billion (Insured)
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Expected Impacts of Climate

Ceres Change in Massachusetts
Resources Ecosystem Services Human Uses

Climate Change Effects Finfish | Shellfish | Wetlands | Marine szzzt::/ ci:?:; errir:ial Infras?rtgcture Recreation
Sea Level Rise v ? v v 4
More Precipitation ? ? ? ? v ? v v
Frequency/Intensity of Storms 4 v ? v v v v
Ocean Acidification ? v ? v v v
Ocean Warming v v ? v v

Disease ? ? ? v v v

Source: Porter Hoagland, Marine Policy Center Woods Hole Oceanographic Center, “ Climate Change, Changing Coasts: Some
Economic Considerations,” February 5, 2009.
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Massachusetts towns and cities face
ceres growing risks due to flooding from sea-level
rise, storm surge, and intense precipitation.




Ceres

Severe impacts of Hurricane Sandy

New York State

« 300'000+ buildings destroyed/
damaged

« 19,729 flights cancelled

* 2 nuclear power plants down

« Stock Exchange closed 2 days
* New York Marathon Cancelled
« Estimated cost to NY $40b

* Funding request for resilience
measures $9.1 billion

usS
« 121 people killed

New Jersey

Severe damage to
infrastructure, mass transit and
highway systems

 On average, 30 — 40 feet of
beach lost along the coast

« 72,000 buildings in NJ impacted
by the storm

« Estimated cost to NJ over $30b

* Funding request for resilience
measures $7.4b

« Over 8 million customers without | = = =

power
« Economic loss ~ $70 billion
e Insurance loss ~ $35 billion

Source: Swiss Re

20



Ceres

Future losses depend upon the degree
of climate change

Florida Economics of Climate Adaptation Study

Annual Expected Loss in 2008 & 2030

Three Scenarios $35 B

$30B ]
v $25B
S
=)
=
0 $15B
o
o
N
2008 2030 2030 2030
Today’s Today’s Moderate High
Climate Climate Change Change
Perils
M Rain Storm Surge M Wind

Source: Report of the Economics of Climate Adaptation Working Group, “Shaping Climate
Resilient Development, A Framework for Decision-Making,” 2009.
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So what can we do right now?
Ceres

« Mitigation
— Invest in reducing our carbon emissions through energy
efficiency, renewable energy and conservation

 Adaptation

— Promote planning and action now that will prevent or minimize
future damage (land use zoning, building codes)

* Quantify the future risks

— “Insurers could contribute to better understanding of the
economic implications of climatic extremes and help on pre-
emption...” John Coomber, ClimateWise Chairman

22



Ceres

Are insurers prepared for climate change?

23



U.S. Natural Catastrophes,1980 — 2012
ceres Overall and Insured Losses, US $b
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Source: MunichRe NATCAT Service
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Impact of climate risk on insurance
products and risk management

($100B+ eco

* Property Covera
* Business Interruption
* Contingent Business Inte
* Builders Risk

Losses Tod_ Losses in the Future

Source: Climate Change and Insurance, Carroll, Evans, Patton
and Zimolzak, November 2012



&3 Insurer Climate Risk Disclosure Survey*:

A

Ceres

Property & Casualty
Life & Annuity
Health

2012 Findings & Recommendations

Percent of Insurers by Lines of Business, (%)

10%

0% 10% 20% 30% 40% 50%

Percent of Insurers by Type

* This report summarizes responses from 184 insurance companies to a survey on climate risk
developed by the National Association of Insurance Commissioners (NAIC). In 2012 insurance regulators
in California, New York and Washington required insurers that write in excess of $300 million in direct
written premiums, and are licensed to operate in any of the three states, to disclose their climate-related

risks using this survey.



Ceres

Key Findings

Only 23 of the 184 Companies have comprehensive climate
change strategies

v' 13 are foreign-owned

v 8 are P&C Companies

v Belief in climate science still widely variant

Few P&C insurers have policies in place to identify or
manage the trends of global climate change.
v Some insurers do not seem to understand (or
acknowledge) the difference between climate variability
and climate change

Especially within Health and L&A, but even among some
P&C insurers, many companies view climate change as an
environmental issue immaterial to their business



Key Recommendations for Insurers

Ceres

Climate change is a corporate-wide strategic issue, affecting all
functions, at all levels. Insurers will need to evaluate and price risk
exposure in the context of climate change.

Understand the influence of a warming climate on human systems,
including forecasting of future catastrophe trends, disease pathways,
population migration, infrastructure failure and adaptive responses;

Use catastrophe models that anticipate the probable effects of
climate change on extreme weather events;

Update insurance pricing and underwriting practices to reflect
changes in risks;

Ensure that investment advisors and asset managers have
established expertise on climate change risk assessment and
management.



Ceres

How could insurers help society manage the
risks of climate change?



lg Opportunities for insurer engagement in
Ceres building climate resiliency

Engagement In Given Activity By Country
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Crafting innovative insurance products NG e

Promoting loss prevention & adaptation I e

Leading by example: in-house carbon management N e
Building awareness & participating in public policy |GGG e
Engaging in climate science & communications NG e
Aligning terms & conditions with risk-reducing behavior NG D
Disclosing climate risks [N s

Offering carbon risk-management or offsets |[NNNNNGEGEGEGEGEGEEEEE Dy
Commitment to comprehensive response |GGG -

W U.S. MUK [T Japan M France M Germany M Switzerland B Other Countries

Source: The Greening of Insurance, Evan Mills, December 2012
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Insurers are supporting a variety of national
Ceres organizations to manage risks and build
resiliency.

II1} Business &
‘"lm

Home

Insurance
“l I Institute for
Safety

Americans for Smart Natural Catastrophe Policy
Building Science NFIP Reform Advocate
» One of a kind research lab

_ _ _ » Advocate for National Flood
» Researching construction techniques to Insurance Program reform
reduce loss costs

) _ _ » Seek policies, such as tax
* Residential & Commercial incentives, that promote resiliency
Risk-priced insurance

% Habitat

for Humanity”®

Insurance Companies

Practical Application At le

COALITION
* Practical application of building

science from IBHS
* Building FORTIFIED homes in

Building Code Advocate

e o * Public policy advocate of

costal areas with TRV grant money Economic Analysis stronger building codes
« Financial analysis of the cost benefit of ) Atd\t/ocgdtlngonglenémum
stronger building codes statewide ¢
* Third party analysis with prominent « Stronger codes lead to
higher learning institution with internal reduced loss costs

risk management department



Photo: Corsin Camichel (Fllckr Creatlve Commons Ixcense)

- Bmldlng Urban Climate Resiliency Workshops

Boston Workshop » San Diego Workshop »Toronto Workshop

May 2012 March 2013 June 2013
Infrastructure
Providers Insurers
Property Re-Insurers
Owners
Local :
Authorities Risk
Managers

Developers Brokers
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Workshop outputs - the best ideas for insurance sector
collaboration on urban climate risk preparedness and
reduction.

* Improvements to Resiliency at the Single Entity or Single
Infrastructure Element Level. Actions that local government,
insurers and other stakeholders could take now, at a single entity
or single infrastructure element level, to help adapt a city’s

businesses, residents and infrastructure to climate change
stresses.

 New Approaches to Resiliency at the Community Level.
Innovative approaches to managing the stresses of climate change
that go beyond single entities could help close the gaps and make
a city more resilient, and thus insurable, over the long-term.
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Photo: Corsin Camichel (Flickr, Creative Commons license)

Collaboratlon Partners
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m A Better Place For You®
Local
Governments = . ;
for Sustainability ['he Next Practice
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Ceres Co)

ClimateWise

34



Ceres

Thank You!
Cynthia McHale, Director Insurance Program

http://lwww.ceres.org/



