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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

AGENDA
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CLIMATE CHANGE IS IRREVERSIBLE: 
SEVERITY OF WEATHER WILL INCREASE

It is extremely likely that human influence has been 

the dominant cause of the observed warming since 

the mid-20th century.

IPCC 2014

Canadaôs climate has warmed and will warm further 

in the future, driven by human influence...  this 

warming is effectively irreversible.

ECCC/CCCR 2019
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WHY CLIMATE CHANGE IS
EFFECTIVELY IRREVERSIBLE

ÅGlobal energy mix will remain fossil 

fuel dependent (International Energy Agency)

ÅKey GHG driver is population growth 
(net global increase is now 10,000 people/hour)

ÅClimate change is driving climate 

change ïthree drivers (loss of ice, 

loss of permafrost, loss of algae 

from surface of oceans)

17.4 billion tonnes of oil equivalent by 2035
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GLOBAL/INTERNATIONAL
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COSTS OF EXTREME WEATHER: 
CATASTROPHIC INSURABLE LOSSES ($CAD)
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Loss + Loss Adjustment Expenses 
$2020 - total natural-catastrophe losses normalized by inflation and per-capita wealth accumulation
Excluding events when loss < $25 M, 2008 onward 
2020 January to November CAT events
Source: CatIQ, PCS, IBC Facts Book, Statistics Canada, IMF WEO Database

Å Annual home insurance premiums up 20-25% over 

the past 5 years in Canada (water primary factor)

Å Increase in % of homes that are uninsurable or with 

low cap limit ($10k-$20k)

Å $1 insured loss = $3-4 uninsured losses incurred by 

government, business and individuals

Quebec
Floods

Eastern Ice
Storm

Ontario Wind
& Rain

Alberta & Toronto
Floods

Ft. Mac
Fire
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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

CHANGES IN EXTREME 
PRECIPITATION: 1958 - 2012
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US INSURED CATASTROPHIC 
LOSSES ($US)

Å nine of ten costliest Atlantic hurricane seasons have 
happened 2004 ς2020

Å 430 people lost their lives due to 2020 Atlantic 
hurricanes
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Home

New
Community

Existing
Community

Commercial
RealEstate

Natural
Infrastructure

Sea Level Rise

Canadian Coastal Resiliency Guideline:
Atlantic and Pacific

Flood Risk Mitigation (Canada)
Integrated Guideline

GUIDELINES TO LIMIT FLOOD RISK
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A multitude of actions can be 

engaged to limit flood risk 

(applicable to new and existing 

communities):

1. Flood walls

2. Berms

3. Diversion channels

4. Holding ponds

5. Cisterns/storage tanks/ 

tunnels

6. Sewer separation projects

7. Naturalized areas

COMMUNITY FLOOD RISK PROTECTION



15

CANADAôS CHANGING
CLIMATE REPORT 2019
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SEAWAYS AND SHIPPING
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RAILWAYS



COASTAL RESILIENCY GUIDELINE 
(SCC/NRC- IN PROGRESS)
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Fundamentals of coastal resiliency:

ÅSea level rise, storm surge and King Tides produce

synergistic impacts

ÅCoastal adaptation must consider flooding and erosion risk in 

tandem

ÅThere is international movement towards solutions that:

o combine grey and natural infrastructure

o nature-based solutions emerging in Canada
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COASTAL RESILIENCY: 

NEXT STEPS

Å Avoidance: prevent development in vulnerable areas ïe.g., 

based on current and future focused flood risk maps

Å Protection: includes erecting barriers such as dikes, seawalls & 

utilizing natural infrastructure

Å Accommodation: build structures with understanding that 

flooding will occur

ÅManaged Retreat: strategic retreat from areas not worth saving

Å Dependencies: check the resiliency of sectors your sector 

depends on (e.g., railway terminals/access)

The Adaptation ñBonus Planò

ÅAdaptation is local

ÅAdaptation is the ñgift that keeps on givingò

ÅBuilding right costs (about) the same as building wrong

ÅWhatôs missingé    URGENCY!
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Climate Change & Catastrophes: 
Turning Science into Impact

Joss Matthewman (RMS), IUMI Panel, 17th June 2021
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Climate Change Risk

Transition Risk Physical Risk

Chronic Risk Acute Risk

Climate Change Risk
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RMS Approach to Climate Change Modelling

Cat 

Model

Cat

Model:

Climate 

Change 

IPCC/Scientific Community

(e.g., CMIP; EURO-CORDEX)

Present 

Risk

Future 

Climate

Future 

Risk

Climate 
Change 

Conditioning
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Climate Change, Extreme Weather, and Climate Variability

Scientific consensus is 

strong on the 

presence of climate 

change in some 

physical parametersé

é but what does this 

tell us about the 

impact on extreme 

weather? 

Climate change to date?

Future climate change?
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Which Region-Perils are Impacted by Climate Change?

Å Each region/peril must be studied 

individually

Å Scientific consensus is easier to 

determine in some cases

Å For some perils, there is a very high 

degree of uncertainty
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Climate Change Risk to Ports and Storage Facilities

Flood

Hail

Extreme Winds
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Climate Change Physical Risk & Cat Models

Hazard

Vulnerability

Exposure

Climate- & Human-

related factors

ñWhims of humankindò
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Cat Models & Todayôs Climate Risk ïan Industry Standard
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Average Annual Loss at each Location

Marine Model Property  Model

Low

High

Country
Earthquake 

Risk

Windstorm 

(HU/TY) Risk

Convective 

Storm Risk

Japan High Med Low

USA ïWest 

Coast
High Low None

USA ïFlorida Low High Low

USA - Central Med Low High

USA ïNYC Low Med Low

Exposure, Hazard & Vulnerability

Probabilistic Loss

Underwriting / Exposure Mgt / Capital Modelling
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Tools which fit the Existing Risk Management Framework

Climate 

Change 

Science

Cat Models

IPCC / NGFS Climate 

Change Scenarios

Climate 

Change Cat 

Models

Pipes Into Existing UW/Risk 
Framework
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Climate Change across the UW & Risk Decision Framework

Business Planning

Stakeholder 
Communications

Stress & Scenario 
Testing

Underwriting and 
Pricing

Regulatory 
Reporting

Pricing climate change uncertainty & pricing resilience (VoR)

Risk differentiation in a changing climate

Business readiness for near-term climate change

Understand climate change uncertainty in capital & liquidity

Shareholders, cedants, ILS investors, Rating Agencies

Prescriptive climate change scenarios

Long-term time horizons
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Climate Change Challenge

Turning thiséé into this
Capturing Variations

Uncertainty
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Source: EURO-CORDEX data
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Climate Change Impacts, Regionally and Locally

Differences in climate change signal Differences in response to the same signal

55%

10%

Modeled Open Lot Automobile Damage ïSuperstorm Sandy

Change in daily extreme precipitation: 2041-2070 vs present
Source: EURO-CORDEX data
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Regional Variation in Climate Change Impacts
RMS Europe Flood Climate Change Model:

Change in 2050 Average Annual Loss vs Current Climate

CO2 concentration data from the WMO.

Source: M. Meinshausen, S. Smith et al. The RCP GHG concentrations and 

their extension from 1765 to 2500, in prep., Climatic Change
Preliminary results from https://www.rms.com/offer/europe-flood-whitepaper

https://www.rms.com/offer/europe-flood-whitepaper
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Interconnectedness of Risk in a Changing Climate
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Emerging Regulation around Climate Change



Thank you.
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Thank you.
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Thank you
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The Impact of Climate Change on Cargo Underwriting

IUMI Webinar, June 17, 2021
Andreas Ristelhuber, Swiss Re
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Content

ÅIntroduction
ÅThe technical impact 
ÅThe political impact
ÅConclusion
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Introduction
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correlation between 
climate moves and 

human development

positive cultural 
developments 

allocated rather to 
warming than to 
cooling periods 

Roman Climatic 
Optimum

EmporerTrajan 
ƴŀƳŜŘ ŀǎ Ψoptimus in 

ƻǇǘƛƳǳƳΩ
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The world has changed since the Roman Empire

Andreas Ristelhuber | June 2021 42
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Climate has been 
constant move

but now it moves

FASTER

17 of 18 warmest 
years were measured 

in the 21st century   

man made 
(anthropogenic) global 
warming assumed to 

happen 100 times faster 
than pure natural 

warmings in the past! 
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Frequency of severe weather events will increase

Urbanisation happens in coastal areas exposed to extreme weather conditions

Cargo turnover in ports and coastal regions will continue to increase

Cargo is most vulnerable while in storage ς mainly in port areas 
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The Technical Impact
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risk modelling product design better response to climate change

The Results + +

Å highest possible 
transparency on static 
cargo exposure

Å create threat maps for 
your cargo portfolio

Å define risk appetite and 
make reality check

Å cooperate with property 
underwriting

Åstorage sites 
controlled by policy 
holder to be named

Åseparate premiums 
for controlled storage 
sites

Åevent limits

Åknowledge sharing

Ånamed perils vs. all 
risk

Åexclusions

Åbest possible risk modelling

Åportfolio steering along threat zones and 
commodities (sensitivity of cargo, focus 
on high value spots, alarm zones)

Åinclusion of most likely deteriorations 
from weather impacts following global 
warming

ÅOptimize risk transfer (reinsurance) and 
capital deployment 

+ =

Technical Impact on Cargo Underwriting

Take your stakeholders ςi.e. maritime industries - on board!

+ loss prevention

Åemergency plans

Ådefined safety & 
survey standards 

Åspecific protection of 
warehouses and ports

ÅŘƻƴΩǘ ŦƻǊƎŜǘ ǘƘŜ ƻǘƘŜǊ 
(man made!) perils!
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https://www.tis-gdv.de/tis/bedingungen/avb/ware/ware.html/

Product design: controlled storage sites to be agreed
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ü Individual storage locations of a cargo 
portfolio shown in the map

ü Specific regions marked from user as 
threat/alarm zones (red)

ü Individual and accumulated sums 
insured within the alarm zone shown in 
a table (right & bottom)

ü Alarm is triggered once the pre- defined 
max. accumulated sums insured for a 
threat zone have been          exceeded.

Risk modelling: create threat / alarm zones


