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AGENDA INTACT CENTRE

ON CLIMATE ADAPTATION

1. Climate change Is effectively irreversible
2. Costs of climate change are going up
3. Adaptation standards & guidelines (to limit risk)

4. Need to accelerate adaptation



CLIMATE CHANGE IS IRREVERSIBLE:
SEVERITY OF WEATHER WILL INCREASE INTACT CENTRE

ipcc

inTercov ERNMENTAL PaeL on Climate change

CLIMATE CHANGE 2014
Synthesis Report

Climate
Report

It is extremely likely that human influence has been
the dominant cause of the observed warming since

the mid20th century.
IPCC 2014

Canadaodos cl i mate has war med
In the future, driven by human influencdhis
warming Is effectively irreversible

ECCC/CCCR 2019
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WHY CLIMATE CHANGE IS
EFFECTIVELY IRREVERSIBLE INTACT CENTRE

ON CLIMATE ADAPTATION

A Global energy mix will remain fossil A Climate change is driving climate

fuel dependent (ntemational Energy Agency) change i1 three drivers (loss of ice,
A Key GHG driver is population growth loss of permafrost, loss of algae
(net global increase is now 10,000 people/hour) from Surface Of OceanS)

Global energy mix from 1990 to 2035

Choose two years to compare energy mix trends :

2020 Vv and 2035 Vv

Coal
28% 25%

Qil
30%

il
27 %

15025 MTOP** 17 387 MTOP**

17.4 billion tonnes of oil equivalent by 2035



GLOBAL/INTERNATIONAL INTACT CENTRE

ON CLIMATE ADAPTATION

Russian heatwave killed 11,000 people | | South Asia floods kill 1,200 and shut 1.8
Updated 17 Sep 2010, 9:24pm million children out of school

Hundreds dead in India, Nepal and Bangladesh, while millions
have been forced from their homes and 18,000 schools shut down
across the region

AP | July 16, 2013, 10:48 AM

India raises flood death toll
reaches 5,700 as all
missing persons now
presumed dead

=T : : Hurricane Maria death toll may be
Largest Wildfire In CA History Nearing 400,000 Acres more than 4.600 in Puerto Rico

New evacuation orders went out Sunday night. Cal Fire anticipates containment of the 398,862-acre Mendocino
Complex fire by Sept. 1.

By Maggie Avants, Patch Staff | Aug 20, 2018 3:14 pm ET | Updated Aug 20, 2018 5:31 pm ET

© Updated 7:33 PM ET, Tue May 29, 2018

CBSIAP  July 29, 2018, 2:04 FM

The Final Numbers Are In; Over 300 Milion| | Death toll rises to 91_ in
Trees Killed By the Texas Drought deadly Greece wildfire




COSTS OF EXTREME WEATHER:
CATASTROPHIC INSURABLE LOSSES ($CAD) INTACT CENTRE

A Annual home insurance premiums up 20-25% over
the past 5 years in Canada (water primary factor) Ft. Mac
A Increase in % of homes that are uninsurable or with
low cap limit ($10k-$20Kk)
50 A $1insured loss = $3-4 uninsured losses incurred by /

government, business and individuals
4.0
Eastern Ice Alberta & Toront

[
é 3.0 Storm
m
123

2,0 Ontario Wind

& Rain
1,0
0,0

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Loss + Loss Adjustment Expenses

$2020- total naturakcatastrophe losses normalized by inflation and-papita wealth accumulation
Excluding events when loss < $25 M, 2008 onward

2020 January to November CAT events

SourceCatlQ PCS, IBC Facts Book, Statistics Canada, IMF WEO Database



CHANGES IN EXTREME
PRECIPITATION: 1958 - 2012 INTACT CENTRE

Observed Change in Very Heavy Precipitation

EXTREME
PRECIPITATION

Percent change in the
amount of precipitation
falling in very heavy
events (the heaviest
1%) from 1958 to 2012.

SOURCE: US National
Climate Assessment

Change (%) m

’ ] - - -
.

<0 0-9 10-19 20-29 30-39 40+




US INSURED CATASTROPHIC
LOSSES ($US)

INTACT CENTRE

ON CLIMATE ADAPTATION

USS bn

A nine of ten costliest Atlantic hurricane seasons have
X happened 2004 2020
A 430 people lost their lives due to 2020 Atlantic
hurricanes
200
150
100

30

--------

1960 1982 1984 1980 1988 1990 1992 1994 1906 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Source: © 2019 Munich Re, Geo Risks Research, NatCatSERVICE. As of March 2019.

U] Overall losses
(in 2018 values)

B Insured losses
(in 2018 values)

Inflabon adjustod via Country-Specix
picE indax and consaderation
of exchanoa rate fucluations balwean

el iy
jocal currency and USS



GUIDELINES TO LIMIT FLOOD RISK INTACT CENTRE

ON CLIMATE ADAPTATION

4 WATERLOO

INTACT CNTRE

% WATER ON THE RISE:
PROTECTING CANADIAN HOMES FROM
THE GROWING THREAT OF FLOODING

[intﬂct] (B sumssets comc of canssa

Nosalia Modrak
) Comel canadben des normes > Bl Fenn

WATERLOO

INTACT CENTRE

PREVENTING DISASTER
BEFORE IT STRIKES:
DEVELOPING A
CANADIAN STANDARD FOR

NEW FLOOD-RESILIENT
RESIDENTIAL COMMUNITIES

20 BEST PRACTICES

WEATHERING THE STORM:

DEVELOPING A CANADIAN STANDARD FOR
FLOOD-RESILIENT EXISTING COMMUNITIES R e e o) B g Ei""‘“ l]

NO DR. BLAIR FELTMATE
mncr csnnze ON cumrt ADAPTATION
JANUARY 2019

Combatting Canada’s
Rising Flood Costs:

Natural infrastructure is an underutilized option

iAtERToS INTACT CENTRE | >am:;:;: [mlad] iR m(m|g~gw e [intact] O —

Saptarubeg 2010

New Existing Commercial Natural
Community Community RealEstate Infrastructure



COMMUNITY FLOOD RISK PROTECTION INTACT CENTRE

ON CLIMATE ADAPTATION

A multitude of actions can be XI5 L.
.. . I PREVENTING DISASTER
engaged to limit flood risk i b o T gallillSORSRRIREE

DEVELOPING A
CANADIAN STANDARD FOR

(applicable to new and existing M IS 00
communities): &

Flood wallls

Berms

Diversion channels
Holding ponds
Cisterns/storage tanks/
tunnels

Sewer separation projects
Naturalized areas

bk owhE

~N o

worso wa come | Capadl ff s fintact]




CANADAOS CHANGI NG

CLIMATE REPORT 2019

Relative Sea-Level Change in Canada

240"
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INTACT CENTRE

ON CLIMATE ADAPTATION

« End-of-century projected relative

(local) sea-level change under a
high emission scenario, relative to
1986-2005 reference pernod

« Global mean sea level s projected

to rise, but along Canada’s
coastlines, sea level willrise insome
places, fall elsewhere.

* Much of Hudson Bay and the

Canadian Arctic Archipelago are
projected to experience
continuing sea-level fall, while the
rest of Canada is projected to
experience sea-levelrise.



SEAWAYS AND SHIPPING INTACT CENTRE

ON CLIMATE ADAPTATION

For Port of Vancouver, Hurricane, floods cripple Texas ports, freight networks
underestimating Pacific sea-level
rises could come at a high price Joseph Bonney | Aug 27, 2017 10:02PM EOT

B.C.’s Lower Mainland is a busy and constantly growing centre of Pacific
commerce, but as oceans rise, storm surges could leave many of the
biggest facilities under water, Matthew McClearn reports

e Climate change will hurt shipping sector,
p— says Canada

- 7 AN | From diverte ship raffic to delayed shipments, here's
/) how Hurricane Harvey is impacting South Louisiana
& businesses

BY TIMOTHY BOONE AND RICHARD THOMPSON | TBOONE@THEADVOCATE.COM RTHOMPSON@THEADVOCATE.COM  AUG 28, 2017-4:19PM (.)

High water levels threaten St. Lawrence shipping




RAILWAYS INTACT CENTRE

ON CLIMATE ADAPTATION

Omnitrax can't afford to fix Churchill railway, says Train to Churchill suspended after 'catastrophic’
president flood damage to track

f ¥ &) in f "ﬁin

Federal and provincial governments must get involved, says Mervin Tweed . o . - . o . .
DmniTrax says the future of the rack could De in jeopardy, suspension could last umd

aura Glowacki - CBC News - Posted: Jun 16, 2017 7:48 PM CT | Last Updated: June 16, 2017 FEXL Ep"i ng

CANADA January 13,2018 Updated: January 13, 2018

Surging water levels wash away part of
railway bridge in Sherbrooke

By The Canadian Press

'It felt like a sinking boat’: Police rescue 1,400
passengers from waterlogged commuter GO
train

Omnitrax officials says there are 24 known breaks along the Hudson Bay Railway between Gillam and A five year old girl and a seven-month pregnant woman were among
Churchill. {(Omnitrax) passengers who were rescued after record breaking rain left portions of a GO
train under water

British Columbia fires
disrupt Rocky Mountaineer

By Boh Johnston | July 11, 2017

August downpour floods many streets, Union Station
August 17, 2018




COASTAL RESILIENCY GUIDELINE
(SCC/NRC- IN PROGRESS) lﬁ%ﬁl EDE!!IT%E

Fundamentals of coastal resiliency:

ASea level rise, storm surge and King Tides produce
synergistic impacts

A Coastal adaptation must consider flooding and erosion risk in
tandem

AThere is international movement towards solutions that:
0 combine grey and natural infrastructure
0 nature-based solutions emerging in Canada



COASTAL RESILIENCY:
NEXT STEPS INTACT CENTRE

ON CLIMATE ADAPTATION

A Avoidance: prevent development in vulnerable areas i e.g.,
based on current and future focused flood risk maps

A Protection: includes erecting barriers such as dikes, seawalls &
utilizing natural infrastructure

A Accommodation: build structures with understanding that
flooding will occur

A Managed Retreat: strategic retreat from areas not worth saving

A Dependencies: check the resiliency of sectors your sector
depends on (e.qg., railway terminals/access)

The Adaptation ABonus Pl ano

A Adaptation is local

AAdaptation is the figift that keeps
A Building right costs (about) the same as building wrong

AWhatos missingé URGENCY!
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Climate Change Risk

4 R

Climate Change Risk

Transition Risk




RMS Approach to Climate Change Modelling

Present
Risk
Climate Future
Change
Conditioning Risk

Future IPCC/Scientific Community
Climate (e.g., CMIP; EURO-CORDEX)

© 2021 Risk Management Solutions, Inc.



Climate Change, Extreme Weather, and Climate Variability

A

Climate change to date?

Difference in Global Mean Surface
Temperature (°C)
W]

-0.5
1880

© 2021 Risk Management Solutions, Inc.

1920

1960

Historical

Future climate change?

RCP6.0

RCP4.5

2000

2040

2080

2120

Scientific consensus Is
strong on the
presence of climate
change in some
physi cal par a

7

e but what do
tell us about the

Impact on extreme
weather?

24



Which Region-Perils are Impacted by Climate Change?

COASTAL FLOOD  |NLAND

HIGH (YO FLOOD WILDEIRE
/
.| @ A
Z SEALEVEL RISE oA TROPICAL
% PRECIPITATION o CYCLONE
= PRECIPITATION (TYPHOON)
Z WIND EXTRATROPICAL
9 g (WINTER) STORM
S SEVERE
_. A Each region/peril must be studied SSTs CONVECTIVE
5 individually ENSO *:’ . STORM
1 A Scientific consensus is easier to STEERING
L JET STREAM
determine in some cases OTHER FACTORS ENSO
A For some perils, there is a very high OTHER EACTORS
degree of uncertainty VARIOUS
LOW MICRO AND
MACRO

FACTORS e

© 2021 Risk Management Solutions, Inc.



Climate Change Risk to Ports and Storage Facilities

© 2021 Risk Management Solutions, Inc.

Extreme Winds 5!

-

26



Climate Change Physical Risk & Cat Models

Climate- & Human-
related factors

Hazard

humanKk.i

Vulnerabillity

Exposure

© 2021 Risk Management Solutions, Inc. 27



Cat Model s & Todalyandndustry Staadarel R s k

Earthquake

Country Exposure, Hazard & Vulnerability

I v
- Probabilistic Loss
tow

USAT West

Coast
USAT Florida *
USA - Central Underwriting / Exposure Mgt / Capital Modelling

Average Annual Loss at each Location
m Marine Model m Property Model

High

-
< |

© 2021 Risk ManagementSqufions, Inc. 1 10 11 12 13 14 28




Tools which fit the Existing Risk Management Framework

Climate Cat Models
Change
Science

Climate
Change Cat
Models

Pipes Into Existing UW/Risk

Framework

IPCC / NGFS Climate
Change Scenarios

© 2021 Risk Management Solutions, Inc. 29



Climate Change across the UW & Risk Decision Framework

Underwriting and {Pricing climate change uncertainty & pricing resilience (VoR)
Pricing

Risk differentiation in a changing climate

g
Business Planning Business readiness for near-term climate change

\-

p
Stress & Scenario

Testing Understand climate change uncertainty in capital & liquidity

& b3 BX

\-

S R )

gy Stakeholder {Shareholders, cedants, ILS investors, Rating Agencies
Communications

{Prescriptive climate change scenarios

D 08

Long-term time horizons

© 2021 Risk Management Solutions, Inc.



Difference in Global Mean Surface
Temperature (°C)

Climate Change Challenge

Turning thiesa nto this | o
re e Average Annual Loss at each Location Capturlng VarlathnS

High ® Marine Model m Property Model
* AUTUMN
3.5
3
RCP6.0
2.5
5 RCP4.5 1
1.5 }
1
0.5 Histo;c;w | | I| Pl — 30
0 — M e — : . . A . _ o - 20,
s WA low1 2 3 456 7 8 91011121314 et ¥ s
1880 1920 1960 2000 2040 2080 2120 ] . ~ 100
; 2y s - 25
. iy ; : - 2.£
Uncertainty g ey o
70% 5 A AN . o
3 60% : . ' | 30
> -
8 50% ¥ itk — 40
3 40% -
2 o
- SR
e 10% Change in daily extreme precipitation: 2041-2070 vs present
© Source: EURO-CORDEX data
0%
© 2021 Risk Management Solutions, Inc. RP200 31
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Climate Change Impacts, Regionally and Locally

Differences in climate change signal

AUTUMN

— a0

— 20

- 10

Change in daily extreme precipitation: 2041-2070 vs present
© 2021 Risk Management Solutions, Inc. Source: EURO-CORDEX data

Differences in response to the same signal

Modeled Open Lot Automobile Damage i Superstorm Sandy

=
TR
§

Vi 2|

~ NEW YORK NEW JERSEY PORT TERMINALS

/

Y
APM Terminal - NorthEast Auto Terminal (NEAT) 3
Y/ Brooklyn Cruise Terminal [ Port Jersey-Port Authority Marine Terminal
8, - I Brookiyn Port Authority Marine Terminal [ Port Newark
[ cape Liberty Cruise Terminal [ Port Newark Container Terminal
/[ Global Marine Terminal [ Red Hook Container Terminal
R - - I ional Matex Tank Terminal (IMTT) I south Brookiyn Marine Terminal
[ maher Terminal I e Eizabeth Port Authority Marine Terminal
L RS —— —

Million Short Tons

1 short ton = 0.907 metric tonne

32



Regional Variation in Climate Change Impacts

RMS Europe Flood Climate Change Model:

Global Mean CO2 Concentration Change in 2050 Average Annual Loss vs Current Climate
RCP8.5 y L’ N ﬁ
O . 4 v’/ : 4
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0-20%
2000 2040 2080 2120 o
40-60%
year ® 60-80% :
CO2 concentration data from the WMO. @ 80-100% . l _
Source: M. Meinshausen, S. Smith et al. The RCP GHG concentrations and ®=100% chs'o ch85

their extension from 1765 to 2500, in prep., Climatic Change

© 2021 Risk Management Solutions, Inc. Preliminary results from https://www.rms.com/offer/europe-flood-whitepaper



https://www.rms.com/offer/europe-flood-whitepaper

Interconnectedness of Risk in a Changing Climate

© 2021 Risk Management Solutions, Inc.




Emerging Regulation around Climate Change

BANK OF ENGLAND

PRUDENTIAL REGULATION AC PR

AUTHORITY

BANQUE DE FRANCE

\s /S
SUSTAINABLE
TCFD | Bieices s o DEVELOPMENT

“w
:ALS
"

European Insurance and
Occupational Pensions Authority

"CMSI

© 2021 Risk Management Solutions, Inc.

NGFS

Central Banks ond Supervisors
Network for Greening the Financial System

35



IMS

Thank you.

© 2021 Risk Management Solutions, Inc.
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Antroduction
AThetechnicalimpact
AThepoliticalimpact
AConclusion
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Introduction




correlation between
climate moves and
human development

positive cultural
developments
allocated rather to
warming than to
cooling periods

Roman Climatic
Optimum
EmporerTrajan
y I Y S Roptimésin¥
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- == et Office Hadley Centre and Climatic Research Unit
NOAA National Centers for Environmental Information
= NASA Goddard Institute for Space Studies

17 of 18 warmest
years were measured

Climate has been : . in the 2 century

constant move
but now it moves

FASTER F&* |
g~

Global average temperature anomaly (°C)

man made

(anthropogenic) global
warming assumed to
happen 100 times faster
than pure natural
warmings in the past!

g
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The Technical Impact

Andreas Ristelhuber | June 2021



&

A highest possible
transparency on static
cargo exposure

create threat maps for
your cargo portfolio

define riskappetite and
make reality check

cooperate with property
underwriting

- -
R
. —
: A

risk modelling -+ product design ~+

: P hFf
_A-storage sites ~ A emergency plans
controlled by policy ' ‘

,’/T.’ /

A
/
/
" B Fa

loss prevention —
: ‘ ,

="\ |

A defined safety &
holder to be named survey standards '
A specific protection of
warehouses and ports

AR2y Qi FT2NHSI
(man made!) perils

A separate premiums
for controlled storage
sites

A event limits

A knowledge sharing

A named perils vs. all
risk

A exclusions

» Take your stakeholderg i.e. maritime industries- on board!

K ARAT

better response to climate change

.
e

Wil —

4™ 7N e
A best possible risk modelling
A portfolio steering along threat zones and

commodities (sensitivity of cargo, focus
on high value spots, alarm zones)

A Bomavgagh& Ngpacts following globa

warming

46




Productdesign:controlled storagesitesto be agreed

1.2

Non-binding recommendations by the German Insurance Association (GDV)
for optional use. Other conditions may be agreed.
In case of deviations the German wording shall prevail

DTV Cargo Insurance Conditions 2000/2011

(DTV Cargo 2000/2011)

IOpen Policy Conditions

Standard policy conditions of the GDV

Notwithstanding the provisions in Clause 9 DTV Cargo
2000/2011, the insurance of storage by order of the In-
sured during the insured transport only covers storage
facilities agreed with the Insurer prior to the commence-
ment of risk. If the parties agreed that storage prior to
the commencement and after the end of the insured
transport shall be covered, sentence 1 applies corre-
spondingly.

6.
6.1

6.2

Premiums
Individual declaration

Premiums at the agreed rates, plus tax and ancillary
costs, are invoiced at the end of each agreed period.

Summarised declaration

The Insurer is entitled to provisionally invoice a deposit
premium for the agreed period. The invoice includes
premiums for covering political risks.

A final invoice taking into account the deposit premium
already paid is drawn up after the policy year.

https://www.tis-gdv.de/tis/bedingungen/avb/ware/ware.htmifoices pursuant to Clauses 6.1 and 6.2 are prepared

@ Swiss Re

separately for transport and storage by order of the In-
sured.

Andreas Ristelhuber | June 2021
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Riskmodelling createthreat / alarmzones

@ Swiss Re

Individualstoragelocationsof a cargo
portfolio shownin the map

| Specificegionsmarkedfrom useras

threat/alarmzones(red)

Individual andaccumulatedsums
iInsuredwithin the alarmzoneshownin
atable (right & bottom)

1 Alarmistriggeredoncethe pre- defined

max.accumulatedsumsinsuredfor a
threat zonehavebeen exceeded

Andreas Ristelhuber | June 2021 48



