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“Environment-related risks account for three of the
top five risks by likelihood and four by impact.”

— The Global Risks Report, 2019
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The Effects of

Climate Change
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https://nca2014.globalchange.gov/highlights/report-findings/future-climate

Past and Projected Changes in Global Sea Level
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https://nca2014.globalchange.gov/highlights/report-findings/future-climate

Insurance Industry Response to Climate Change
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Chemical
Releases
Caused by
Natural Hazards

Nick Palumbo
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What is a Natech?

= Natech: Accidents initiated by a NATURAL HAZARD or DISASTER
which results in the release of hazardous materials

=  Natural Hazards

o Hurricanes ©  Snow storms °  Freezing

o Earthquakes o Extreme hot weather °  Typhoons
o Tornados o Extreme cold weather ° Landslide

o Floods o High winds o Mudslides
@ Rain storms @ Lightning o Etc...

Chemical Releases Caused by Natural Hazards _




Vulnerable Sites

= Fuel storage sites, tank farms

= Petroleum or petrochemical
industries

= Gas and oil pipelines
«  Chemical facilities
= Waste storage sites

= Transport: railways, roads,
rivers, sea

Chemical Releases Caused by Natural Hazards
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Metallurgic industries

Acid mine drainage
(abandoned mines)

Food processing plants
Pesticide storage depots
Tailing dams and ash ponds

Hospitals, laboratories,
pharmacies
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Mechanisms of Chemical Releases Caused by Natural Hazards

E Damage to buildings
i and structures and
release of waste
N Displacement
Lightning damage % of storage tanks
and rupturing of

pipework

NATURAL =
% Damage to power supply HAZARDS . gﬁ?zfgkt: drums, barrels

, _ ) v ﬂ Damage to freight ships
(\(S Toxic reactions and fire L I% and oil tankers
I

AN -
S, Toxic runoff

1 \

Chemical Releases Caused by Natural Hazards
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Example: Flooding

= August 2017
= Chemical Plant in Crosby, TX

= Approximately 23,212 pounds of
various chemicals released due
to flood waters

= Over 350,000 pounds of organic
peroxide combusted

= Hurricane Harvey resulted in
approximately $125 billion in
damages

Chemical Releases Caused by Natural Hazards _




Example: Sinkhole

Chemical Releases Caused by Natural Hazards
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September 2016
Fertilizer Plant in Mulberry, FL

Sinkhole released approximately
215 million gallons of wastewater
(containing sulfate, gypsum,
sodium, and radioactive
phosphogypsum) into groundwater

Repair costs approximately
S84 miillion




Frequency of Natechs Compared to Insurance Losses
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ACROSS THE
UNITED STATES

Chemical Releases Caused by Natural Hazards
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Type of Material Released During Natechs (2009 - 2018)
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Chemical Releases Caused by Natural Hazards
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U.S. Billion-Dollar Weather and Climate Disasters: 1980 - 2016

Droughts and Heat Waves Winter Storms Tropical Cyclones

g

Flooding Wildfires Severe Local Storms

Chemical Releases Caused by Natural Hazards


https://www.climate.gov/news-features/blogs/beyond-data/2016-historic-year-billion-dollar-weather-and-climate-disasters-us
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Climate Trends
and Catastrophe
Modeling

Crystal Stowell
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Global Climate

* (Climate: The weather conditions prevailing
in an area over a long period

El Nifio La Nina

* Influencing factors:
o Prevailing winds —
The Jet Stream
o (Qcean currents —
Thermohaline Circulation
o Climate phenomena such as
ENSO (El Nino and La Nina)

Climate Trends and Catastrophe Modeling



http://oceansjsu.com/105d/exped_buoys/1.html
https://www.youtube.com/watch?v=ETpm9JAdfcs
https://www.meteomedia.com/nouvelles/articles/quest-ce-que-la-nina/67033/

Interactive vegetation

Upper atmosphere ‘

Dust/sea spray/carbon aerosols

Atmospheric chemistry
|
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Carbon Brief.

Climate Trends and Catastrophe Modeling




Climate Models

Horizontal Grid (Latitude-Longitude)

=  Winds
= Heat transfer

=  Radiation

Vertical Grid (Height or Pressure)
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=  Surface hydrology

= Many more...

Climate Trends and Catastrophe Modeling



https://www.gfdl.noaa.gov/climate-modeling/
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Global Mean Temperature Anomaly
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Advanced Measurement

Capabilities

= |ncreased resolution

= |ncreased robustness of data

rophe Modeling




Catastrophe Modeling Framework
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Climate Trends and Catastrophe Modeling




Natural Hazards Across the Globe
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https://www.corelogic.com/solutions/catastrophe-risk-management.aspx
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Changing Conditions —

Climate Trends
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Changing Conditions —
Storm Surge

B FEMA 100-Year Flood Zone (1983)

.| FEMA 500-Year Flood Zone (1983)

7 Hurricane Sandy Flooding Area
~ (FEMA MOTF, 2012)

Staten
Island



https://www.semanticscholar.org/paper/New-York-City-Panel-on-Climate-Change-2015-Report.-Patrick-Solecki/3ae4e960b81b6303580d93f74ddbfa5cbac91378

Coupled Models

Climate Trends and Catastrophe Modeling
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https://journals.ametsoc.org/doi/10.1175/JCLI-D-14-00459.1
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Climate
Change
Impacts on
Underwriting

Rachel Miller




“We don’t just want to insure people against an event happening;
we want to make sure whatever the impacts of that event are,
it’s less than it would have been.”

— Chief Risk Officer of Underwriting



Main Losses Due to

Climate Change

Natural Disasters Causing At Least

$1 Billion In Total Damages ) Fire
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= - Mold
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Impacts on Underwriting
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Underwriting for

Climate Change

.. . . PROJECTED FLOOD COSTS
= Underwriting with climate

WITHOUT CLIMATE CHANGE WITH CLIMATE CHANGE AND SEA-LEVEL RISE

change in mind helps protect o0s 2050 " 2050
@

carriers from liability and @ corn
| |

future claims $6B $6B

= Two-thirds of property and
casualty insurers do not
account for climate change
when underwriting

- mpsonUndenwntng



https://insuranceblog.accenture.com/why-underwriting-ignores-climate-change

Underwriting Process

Risk Risk Knockout/ Risk Pricing
Identification Augmentation Screening Selection Adequacy

Does the
premium
cover the
risk?

Does this
submission
match my

risk appetite?

What are Which
its key

attributes?

Where is the

submissions

risk located?
are best?

Impacts on Underwriting
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Risk U.S. 2018 Billion-Dollar Weather and Climate Disasters

Identification
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California Firestorm »
Summer-Fall
2018
.
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Northeast
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March 1-3
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Severe Weather
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September 13-16

Central and Northeast
Severe Weather

. May 14
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This map denotes the approximate location for each of the 14 separate billion-dollar weather and climate disasters that impacted the United States during 2018.



https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context

Loss Control
Evaluation

Worst Case
Scenario Site Location

Forecasting How to
Mitigate
\ Liability 4

Knowledge of
Local Climate Current
Change Conditions

\/

Impacts on Underwriting



Potential Exclusions for Consideration by Region ‘-ml

Flood

Business
Interruption
\ and Mold

* Above is an example of potential exclusions for each region;
exclusion regions are not mutually exclusive.




U.S. Billion-Dollar Weather and Climate Disasters: 1980 - 2016

Droughts and Heat Waves Winter Storms Tropical Cyclones

g

Flooding Wildfires Severe Local Storms

Impacts on Underwriting


https://www.climate.gov/news-features/blogs/beyond-data/2016-historic-year-billion-dollar-weather-and-climate-disasters-us

Mitigating Losses

CLIMATE INSURANCE INITIATIVE

MUNICH

el

HOSTEDBY. _ _ _

@) X
A ks

8 INSURANCE SOLUTIONS

. PAUL KOVACS, ANDREW DLUGOLECKI, AARON OXLEY

n
2R ‘ﬂd

el POLICY
PUBLICATION
SERIES BRIEF NO. 6 | NOV 2012

IN THE CONTEXT OF

CLIMATE CHANGE-RELATED §
o ' OSS AND DAMAGE

BY KOKO WARNER, SONKE KREFT, MICHAEL ZISSENER, PETER HOPPE,
CHRISTOPH BALS, THOMAS LOSTER, JOANNE LINNEROOTH-BAYER,
SILVIO TSCHUDI, EUGENE GURENKO, ARMIN HAAS, SIMON YOUNG,

) [ROUX

Risk-based pricing

Emerging clean-energy
sources provide an
underwriting opportunity

Munich Climate Change
Initiative

Worst case scenario
forecasting




Opération Sequana

Paris, France

= 100-year flood simulation on the
Seine River

= Assessed potential crippling
damages

- |Implemented engineering flood
controls

« The river flooded 3 months later
and damages were reduced

Impacts on Underwriting
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Protecting Businesses and

H O m eS fro m CI i m a.t e C h an g e Entry through gaps around Entry through party walls

pipes and cables that pass from property next door if
through walls and Hloors it is fhooded - b

Entry through cracks
~l in brickwork

= Sewer backup prevention .
devices

.
AL

LU ALY

= Improved fireproofing 7 P

- Directing storm water runoff §
away from the property -

Backflow through

averloaded drainage/ e/ "-,E\a

- Waterproofing i i ’ -w s

Entry at gaps and
cracks in joint sealant
around doors

Jo— and windows
Entry at the Entry through permeable Seepage through the
damp-proof course - brickwork and weathered ground entering through
or damaged mortar the floors of basements

- and cellars




) [ROUX

Incentivizing Insureds

Provide the opportunity for
“Green Businesses” to be
rewarded

= Reduce premiums

= Limit exclusions

= Longer policy terms
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Challenges

Short term vs. long term risk

Models need to be adapted for
worst case scenario

Underwriting is a highly
competitive market
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Impacts on
Coverages
and Claims

Molly Diggory




Public Awareness of Emerging Issues

New York Times Articles Discussing "Pollution"
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Impacts on Coverages and Claims
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= |[ncrease in
public awareness

= |[ncrease in
pollution incidents

Public

— I e\,

= Federal regulation
(e.g. CERCLA, RCRA)

= State regulation

\_

(

—

» |[ncrease in
insurance claims

= State insurance cases
and definitions

Claims

Impacts on Coverages and Claims



State Law and Pollution

= Almost all 50 state court systems
have resolved cases related to
“Pollution Exclusion” and its
definition of coverage

= Property damages and
occurrences are defined by most
states

= Can these definitions carry over to
climate change-related damages?

Impacts on Coverages and Claims



https://www.intechopen.com/books/organic-pollutants-monitoring-risk-and-treatment/the-investigation-and-assessment-on-groundwater-organic-pollution

Public Awareness of Emerging Issues

New York Times Articles Discussing "Pollution" New York Times Articles Discussing
1o Climate Change and Global Warming
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n Incgﬁase IN = Current unresolved
ublic awareness
P = Clean Air Act court cases

" Increase in climate (Massachusetts v. EPA, » Changes to coverage

change-related incidents 2007) e
(flooding, storms, wildfires)

Impacts on Coverages and Claims




Current Court Cases

and Investigations

“Big Ten” — Municipalities v.
Fossil Fuel Industry
‘ Juliana et al. v. United States
‘ Investigations into fossil fuel industry

Impacts on Coverages and Claims
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Takeaways

= Natural hazards are becoming more frequent and more severe than
before, resulting in an increased frequency of Natechs (chemical releases).

=  Coupling climate and CAT models will help companies and insurers to
better prepare for the financial impact of these natural hazards.

=  Anunderwriter’s policy will need to be adapted in the future based on
region, business operation, and knowledge of local climate change factors.

=  Changes to policy definitions may follow a similar pattern from pollution
to climate change




Thank you!

For more information,
contact Tanya Bissell at:

tbissell@rouxinc.com

or

1-800-322-7689


mailto:mnau@rouxinc.com
http://www.rouxinc.com/

