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Increasing Frequency of US Billion Dollar Loss Events

Northeast Billion-Dollar Disaster Events 1980-2024 (CPI-Adjusted)
CT.DE.ME. MD, MA_ NH. NI, NY. PA.RL VT
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27 billion-dollar loss events were logged in 2024 which was one shy of the previous year’s record for
most billion-dollar loss events in a year.
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Global Insured Losses Show a Similar Trend

Secondary perils continue to be larger portion of global insured losses

Insured catastrophe losses, 1970-2023 (USD bn, 2023 prices)
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5years in arow and 7 of the last 8 years have exceeded $100 billion in insured losses globally.
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What Is Driving Loss Escalation?

Other factors besides hazard changing in the global insurance marketplace
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Climate Change Renewal Sentiment- GC Broker Survey

@ What actions do markets take when concerned about climate change?

2024 _ o 80%
m advocating for price increases

70%
= reducing exposure to a region
60%
' m exiting a line of business 50% \
requiring disclosure from primary carriers 40%
= None 30%

Additional Individual Responses

20%
\
a—

Percentage of Responses

« Higher attachment points * Increased retentions

* Reducing hours in loss » Exclusions on fossil fuel intensive 0%
occurrence and limiting hours  activities 2021 2022 2023 2024
for aggregation « Adjusting models and view of risk
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Insurance Premiums Are Responding

Study shows premiums have skyrocketed; forecasts premiums in higher risk locations to increase faster
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Property Insurance and Disaster Risk: New
Evidence from Mortgage Escrow Data

Benjamin J. Keys & Philip Mulder
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National Association of Insurance Commissioners Survey
NAIC aligned climate risk survey with TCFD standard

B

* In 2022, Illinois became the 16th state
requiring NAIC survey participation for
insurers with $100 million or more in
premiums. The survey covers well over

80% of the entire US insurance market.

NAIC Notice to Insurers is typically sent in
July and survey responses are due at the
end of August.

Close-ended questions were mandatory
for the first time in 2024.

B Since 2013 B Addedin 2021-2022 M Not Yet Required

@ GuyCarpenter NAIC Climate Risk Disclosure Survey 9



https://www.insurance.ca.gov/0250-insurers/0300-insurers/0100-applications/ClimateSurvey/upload/2022RevisedStateClimateRiskSurvey.pdf

2025 NAIC RBC Climate Requirement

New disclosure of climate impact on catastrophe exposure for all RBC Filers due March 1, 2025

NAIC Scenarios Vendor Adjustment Own View
‘Frequency-based’ approach: Vendor climate catalog approach: ‘Time-based’ approach:
* Hurricane: 10% and 50% frequency « ‘Time-based’ approach (NAIC term), « Science-based forecast of climate
increases to Category 3+ hurricanes forecast of climate risk in 2040 and risk for hurricane and wildfire in 2040
o Wildfire: 10% and 50% frequency 2050, under RCP4.5 or SSP2-4.5 and 2050, under RCP4.5
increases to all wildfires
Value: Value: Value:
Box-checking exercise allows companies Vendor climate-conditioned results Developing an internal view or relying on
to quickly and easily understand how provide a more realistic view of future a third-party approach allows for flexibility
stress-test scenario affects their portfolio. risk but come at a much higher cost to in methodology and better understanding
However, low utility for company strategy companies. of uncertainty. This approach is helpful for
and actionable insights. company strategy.
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The Evolving Physical
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Projected

US 2024 Peril Assessment of Climate Change Impact

1980-2023 Economic Loss Bubble Size ($B)

Note: Hurricane losses split
equally between sub-perils
rain, surge, wind
(approximation)
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Temperature Extremes

Projections for additional warming throughout the 215t century suggests more daily extremes

Contiguous U.S. Average Temperature
January-December
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The average annual temperature in the US has warmed by ~2 degrees Fahrenheit over the last 125
years. An increase of ~2 more degrees Fahrenheit is projected in the next 40 years.

@ GuyCarpenter
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Meters

Sea Level Rise — Accelerating Threat

Bridgeport, Connecticut

~8 inches of sea level rise during the last 60 years, ~8 inches of sea level rise projected in the next 25
years.
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Sea Level Rise — Accelerating Threat

New London, Connecticut

Observed and Projected Annual Number
of Tidal Floods for New London, CT
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Precipitation Extremes Have Increased

Heaviest precipitation events increased by 60% in the Northeast from 1958-2021

Heavy precipitation events are becoming more frequent and intense
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August 2024 Connecticut Rain Event

Over 200 million dollars in losses for CT from the 2024 event and still counting...

Extreme rainfall floods the Northeast
MASSACHUSETTS

I

NEW YORK [ o Hartford

| CONNECTICUT

P p Y L T U
A\ e il
O ) y
) :
| -
| e _
~< | @ Vs>
N Pt e A oy
‘,‘l‘."‘ e;Sound Beach, — ~ * _—
s / //—Q) QZ_' 3 \ i 7
/ ! Long Island
= O
Aug 18-19, 2024 total precipitation (inches) NOAA Climate.gov
Data: NRCC

0 2 4 6 8 10 12

@ GuyCarpenter

Days with 2+ inches of precipitation
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The number of days with extreme precipitation has increased in the Northeast
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Drought Risks Increasing With Warmer Temperatures
Winter 2024-2025 Northeast drought is the worst one since 2002

U.S. Drought Monitor January 28, 2025
Connecticut

(Released Thursday, Jan. 30, 2025)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

Northeast Percent Area in U.S. Drought Monitor Categories
100.00%
None | D0-D4|D1-D4 | D2 D4 D4
Cument 0.00 |100.00| 94.83 | 10.44 | 0.00 | 0.00
Last Week 80.00¢
PO 0.00 |100.00|94.83 | 10.13 | 0.00 | 0.00
3 Months Ago
o anant 0.00 [10000| 1381 | 0.00 | 0.00 | 0.00
Start of 9
Calendar Year | 0.00 [100.00(9483 | 1014 | 0.00 | 0.00 60.00
01-07-2025
Start of
Water Year | 36.34 | 63.65 | 0.00 | 0.00 | 0.00 | 0.00
10-01-2024
One YearAgo |44050| noo | 000 | 0.00 | 000 | 0.00 40.00%
01-30-2024
Intensity:
I:l None I:l D2 Severe Drought
I:l D0 Abnormally Dry - D3 Extreme Drought 20,00

[ D1 Moderate Drought  [Jlll D4 Exceptional Drought

The Drought Monitor focuses on broad-scale condiions.
Local conditions may vary. For more information on the
Drought Monitor, go to https://droughtmonitor.unl. edu/About aspx
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From the U.S. Drought Monitor website, https://droughtmonitor.unl.edu/DmData/TimeSeries.aspx, 1-28-2025
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Climate Change and Hurricanes
2°C warming of planet, roughly 2050

Descending Order of Confidence

+ Sea level rise, most prominently low
lying islands and coastal cities

« Warmer atmosphere holds more moisture

« Warmer sea surface temperatures
30 increase evaporation off ocean

North Atlantic

o » Slower moving storms
o 20
L J
(&) s | 10
X0 _ « Strongest storms expected to be stronger
| 0 (warmer oceans)
-40 |  Rapid intensification (RI) potentially more
TC Freq. Cat4-5 Intensity Rain Rate likely

Lower confidence:
total number of tropical cyclones globally
and ratio that make landfall

Source: Knutson et al, (2020): Tropical Cyclones and Climate Change Assessment. Part II:
Projected Response to Anthropogenic Warming. Bull Amer. Meteorl. Soc.
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Climate Change and Wildfire

Recent IPCC Report (2021) notes growing confidence in climate change impact on fire weather

25
Source: adapted from
Abatzoglou and Williams 2016
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The cumulative forest area burned by wildfires has greatly increased between 1984 and 2015, with
analyses estimating that the area burned by wildfire across the western United States over that period
was twice what would have burned had climate change not occurred.
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Observed Northeast Snowfall Trends Expected to Flip

Last 50 years show an increase in CT snow which differs from recent behavior and projections

Snowfall Trend for Oct-Apr (1973-74 - 2022-23) Cumulative Snowfall Departure From Average &
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Observed Northeast Snowfall Trends Expected to Flip

@ GuyCarpenter

Long-term snow drop-off predicted for the U.S.
Annual snowfall is likely to greatly decrease by the end of this century if carbon dioxide emissions
continue to grow at a modest rate.

Simulated percent change in average annual snowfall, present day vs. end of century

0% OR NO DATA -10% -20 -30 -40 -50 OR GREATER

Source: NOAA Geophysical Fluid Dynamics Laboratory The Associated Press
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Climate Change and Severe Convective Storms

Potential expansion of severe convective season and geographies

Northeast Billion-Dollar Disaster Events 1980-2024 (CPI-Adjusted)
CT. DE. ME, MD, MA, NH. NJ. NY, PA,RL VT

B Severe Storm Count —— Severe Storm Cost — 5-Year Avg Costs
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U.S. Tornadoes
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Source: Storm Prediction Center (SPC)

T
2001

T 1
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Competing factors make projections inconclusive. Some consensus developing for a longer

severe thunderstorm season, eastward migration of conducive severe convective

conditions, and busier fringe seasons (winter/fall).

@ GuyCarpenter
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Shifts in Weather Conditions for Larger Halil / Strong Tornadoes

Recent lift in weather loss contribution likely due to upward trend in higher populated areas

Trend in Significant Hail (2”+) Significant Tornado Trend (EF2+)
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While climate projections of Severe Convective Storm risk are extremely uncertain, trends in the
atmosphere since 1980 suggest the hail and tornado belt is moving into more heavily populated

regions of the country.

@ GuyCarpenter

24



Proactive Management of
Climate Risks

-Q




What Can We Do About It?

The tools below can enhance clarity in view of risk...

@E"

Claims Experience Hazard Layers .

Valuable context for shorter return Accumulation analysis by risk
periods to better understand model bias classification for decision making

o
R

Deterministic Scenarios Catastrophe Models -

Assess peak concentrations with known Physically plausible & unobserved
events or ring analysis events for tails, loss estimates

@ GuyCarpenter
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Climate Change Analysis Toolkit

Overview of Guy Carpenter offering

Climate Cat Model Emissi ; Warming level Educat|0n . -
Risk Score | Adjustment mission scenarios T ——— Briefings, Executive Trainings,
(") Wildfire White Papers
ETA: Q1 o -
é \/ P 497 High-emission - 3°C
= i : .
pathway SSP5-8.5 @
a | D . 2 Climate Change Risk
4 Convective Storm \/ 8D Scores
- 2°C Portfolio-Specific Insights
i & Mid-emission
Tropical Cyclone ] pathway SSP2-4.5 -~ 15°C @ Catastrophe Model
orRCP4.5 - -1 2°Cin Adjustments
']/I'I\F Sea Level Rise/ \/ 8D 2024 AAL and PML Projected Changes
M . . - - -
Storm Surge 4y Low-emission @ Model Suitability
: fii pathway SSP1-2.6 o ;i -
Heat/Flood A TBD or RCP2.6 ~40°Cin Analysis
~2025 1850-1900 Climate Adjustments for Present-

Day View of Risk

:Q GC climate change offering has four pillars. Today, we will dive into our risk scores for hurricane.

@ GuyCarpenter 27



GC Hurricane Risk Score Methodology
Models and data

Tim Hall NASHM Holland and Powell Kepert and Wang Land Cover and Risk Score
Stochastic Track Set Tangential Wind Profile Surface Wind Model Elevation Model Binning

Pp = 1005 mb
P¢ = 950 mb
R =20 km

SEA LEVEL PRESSURE (mb)_,

o <

40 50 60 70 80 90 1
RADIAL DISTANCE FROM CENTRE (km)

......
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’N . > I High
L '—"‘m"-VeryH@h

bbe

’ ﬂ;‘:‘-_-‘_' - Extreme

At Guy Carpenter, we create our own view of hurricane risk by using all the ingredients of a

3 GuyCarpenter catastrophe model. .

BD-2068-PRE-CAT



Present Day View of Hurricane Risk Using GC TC Risk Score

Moderate and low risk TIV for all counties in CT

Total Insured Value (million dollars)

Baseline TIV and Building Value Distribution by
Hurricane Risk Level

$16.0 Fairfield
$14.0 County
. Hartford
12.0
9 S County
2 $10.0
E : New Haven
o $8.0 County
v $6.0 New London
§ $4.0 County
S2.0 Tolland County
$0.0 Middlesex
Extreme Very High High Moderate Very Low County

mTIV ™ Building Value
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Future View of Hurricane Risk Using GC TC Risk Score

RCP 4.5, 2050 view shows a large uptick in moderate bin TIV (>3x, $3.5 billion in Fairfield County)

Total Insured Value (million dollars)

0.0

Percent Change in Hurricane Risk by Risk Bin
2050 Projection

120% Fairfield
100% County
o 80% Hartford 0.0
< 60% County
S 40% New Haven 0.0
%‘ 20% County
S 0% New London 0.0
K 220% I I I County
-:g:f Tolland County 0.0
- (o]
Extreme Very High High Moderate Low Very Low Middlesex 0.0
County

EmTIV mBuilding Value mRisk Count
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Resilience Measures — What Else Can We Do About It?

o) Wind - structural resilience measures, roof properly attached and
sealed, continuous load path from roof through walls to foundation,
2 i
secure garage doors, ICC codes, IBHS Fortified standard (IBHS)

¢I¢ . Winter Weather — check insulation and “heat leaks” around pipes,
= cable entry (IBHS)
AN :

~ A Coastal Flood — elevated foundations, coastal flood defenses,

AAS wetlands (FEMA)

Inland Flood — stormwater management and retention systems, land
(n\l’ use, strategic placement of valuables, backflow valves, sump pumps
(FEMA, Municipal)

(% Wildfire — defensible space, use non-combustible building materials,
A screens on air intake vents (IBHS)

@ GuyCarpenter



Connecticut Institute for Resilience and Climate

CIRCA has initiated several projects to improve Connecticut’s climate change resilience

@ GuyCarpenter

Climate Change Vulnerability Index

Introduction

How to Use the CCVI

Heat Vulnerability Heat Exposure Heat Sensitivity Heat Adaptive Capacity =~ Heat Data and Statistics

e

VI Viewer Story Maps below help guide users through each viewer's content and how to navigate and print maps. You can

also view the CCVI Factsheet pdf that will prove additional information on the data that went into creating the CCVI.

CCVI FLOOD VIEWER @&

[ CCVI HEAT VIEWER & ]

The railroad underpasses in downtown
Fairfield ‘dip’ as they pass underneath the
rail line which serves to exacerbate
drainage constraints and leads to
accumulation of stormwater in the
underpasses.

onne

Flood Climate Change Vulnerability Index
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Conclusions: Climate Change and Severe Weather

@ GuyCarpenter

Simultaneous changes in climate, exposure growth, and inflation
have resulted in a sharp increase in industry losses over the last
decade. The increase in catastrophe losses has put the impact of
climate change on the insurance industry under a microscope, and
companies/regulators are responding.

The acceleration of climate change coupled with the already
observed warming suggests a continued increase in insured losses
over the next decades. Specific regions and perils (e.g. Northeast
flooding) are projected to affected more than others.

Catastrophe modelling developed purely on historical records is no
longer sufficient for providing an expectation of hazard behavior over
the next decade. Incentivizing resilience measures and greenhouse
gas mitigation will be crucial for managing the accelerating impacts
of climate change.
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