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Climate change may increase 

risks, creating hugechallenges

Temperature above preindustrial

4. Ecosystem

6. GDP

1. Weather

2. Water

3. Food

5. Social

1º C 2º C 3º C 4º C 5º C

Changes in water availability, 
threatening up to a billion people

Threat to local water 
supply as glaciers melt

Major cities around the world 
threatened by sea-level rise 

Many more species face 
extinction

Ecosystems 
extensively and 
irreversibly damaged

More than a billion people may have to migrate ïincreasing the risk of conflicts

Loss of up to 20% of global GDPLoss of GDP in developing countries

Falling yields in many developed 
regions

Falling crop yields in many developing regions

More intense storms, forest fires, droughts, flooding, and heat waves

SOURCE: Stern Review; IPCC, 4TH Assessment Report, Climate Change 2007: Synthesis Report

Temperature above preindustrial



A framework for decisionmakers

Dr. David N. Bresch, Head Sustainability & Emerging Risk Management
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Please find the full study at   www.swissre.com/climatechange
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The ECA working groupõs aim: 

Help decision-makers assess and 

address total climate risk

Objectives:

Â Provide decision makers with the facts and methods necessary to design and 
execute a climate adaptation strategy

Â Supply insurers, financial institutions, and potential funders with the 
information required to unlock and deepen global risk transfer markets

Key features:

Â Developed a methodology to quantify local total climate risks, meaning it 
looked at the combination of 

todayõs climate risk,

the economic development paths that might put greater population and 
value at risk

the additional risks presented by climate change.

Swiss Reõs role:

Â Lead contributor to the research. Swiss Re defined the assessment and risk 
modelling approach and provided overall risk assessment knowledge
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Economics of climate adaptation 

(ECA) study group

Partner consortium:
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The working group studied eight 

regions with diverse climate hazards

Samoa

Florida

MaliMali

India  
Maharashtra

U.K. / Hull

China  
North, Northeast

Samoa

GuyanaGuyana

TanzaniaTanzania
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Where and 

from what is 

the State 

most at 

risk?

What is the 

magnitude of 

the expected 

loss?

What is the 

magnitude of 

the expected 

loss?

What 

measures 

should be 

considered?

What 

measures 

should be 

considered?

How can 

measures be 

impleme-

nted?

How can 

measures be 

impleme-

nted?

Input into 

adaptation 

strategy

Input into 

adaptation 

strategy

Methodology
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We evaluated relevant hazards across 

the country to identify key areas most at risk

UK, Hull:

ÅWhile heat waves 

and snow storms 

are important risks 

to the United 

Kingdom, the focus 

of our work was on 

flooding, winter 

storms, and storm 

surge/sea level rise

ÅThe area of Hull 

was examined due 

to its high 

vulnerability to all 

three hazards and 

high concentration 

of assets, incomes, 

and lives

CommentsHazards Impact

ÅHigh threat to the UK with approximately 

$1,4 million damage, likely to increase due 

to climate change

Winter 

storms

ÅSignificant risk on the east coast of the UKStorm surge/

sea level rise

ÅBiggest damage to the UK with ~$2.8 billion 

damage, likely to increase due to climate change

Flooding 

(river or flash

ÅWhile UK not at such a high risk compared to 

central/southern Europe, 2003 heat wave with 

impacts on mortality; very likely to rise with 

climate change

Heat wave

ÅNot frequent in UK, but with severe disruption for 

economic activity in case of event; likely to 

decrease with climate change

Snow

1 Intergovernmental Panel on Climate Change (IPCC) 2007, (for medium scenario of GHGs)1

SOURCE: EPA, National Hurricane Center, NOAA, AIR Worldwide Corporation, team analysis\

Examined

further

Low impact

High impact

Examined

further

Examined

further

Low impactLow impact

High impactHigh impact

Hull

Where and 

from what is 

the State 

most at 

risk?
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We developed 3 scenarios for 

climate change

UK, Hull

Description
2030 
scenarios

ÅKey uncertainties exist around 

climate change resulting in 

highly variable predictions and 

outcomes

ïFuture development of 

emissions and global 

warming uncertain

ïLocal impact of climate 

change on weather 

variables uncertain

ÅDevelopment of 3 different 

scenarios required to account 

for these uncertainties

ÅNo change in climate, historical 

events used as baseline

Todayôs risk1 ÅNo change in climate, historical 

events used as baseline

Todayôs risk1

ÅA2 scenario as underlining 

global emission scenario

ÅVarying parameters for each 

return period, (storm surge 

height increase 16-26 cm; 

increase in extreme 

precipitation up to 3.3%

ñModerateò

change

2 ÅA2 scenario as underlining 

global emission scenario

ÅVarying parameters for each 

return period, (storm surge 

height increase 16-26 cm; 

increase in extreme 

precipitation up to 3.3%

ñModerateò

change

2

ÅWorst case assumptions within 

the hazard modeling used 

(storm surge height increase of 

31-42 cm; increase of 8.3% in 

extreme precipitation)

ñHighò

change

3 ÅWorst case assumptions within 

the hazard modeling used 

(storm surge height increase of 

31-42 cm; increase of 8.3% in 

extreme precipitation)

ñHighò

change

3

Hull

What is the 

magnitude of 

the expected 

loss?

What is the 

magnitude of 

the expected 

loss?
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The economic value at risk is 

comprised of two components 

ðeconomic growth and climate change

96

17

56

2030, total 

expected loss

Incremental 

increase from 

extreme climate 

change scenario

Incremental 

increase from 

economic growth; 

no climate change

23

2008, todayôs 

expected loss

+71%

Potential impact from 

economic growth

Potential impact 

from change in 

climate

Expected loss from exposure to climate
Extreme climate scenario, USD millions

UK, Hull

Hull

What is the 

magnitude of 

the expected 

loss?

What is the 

magnitude of 

the expected 

loss?
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Managing total climate risk requires 

a cost-effective adaptation portfolio

Infrastructure 
and asset- based 
responses

Technological 
and procedural 
optimization 
responses

Systemic and 
behavioral 
responses

Risk transfer and 
contingent 
financing

Portfolio of 
responses

Hazards

Value

Vulnerability

Total 
Climate 

Risk

What 

measures 

should be 

considered?

What 

measures 

should be 

considered?
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Adaptation measures were 

prioritized according their 

costs and benefits

What 

measures 

should be 

considered?

What 

measures 

should be 

considered?
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0.39

0.49 0.65

0.77

1.54

1.67

0.01 0.13

1

7

1.68

1.90 2.15

3.30

4.80

5.60

5.60 6.20

0 1,000 1,050850 1,100 1,15030050 500 550 700 750 800 900

Cost/benefit

Measures with net 

negative benefits

Measures below 

this line have net 

economic benefits
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Averted 

loss

$ Millions

0.080.03

EXTREME CLIMATE CHANGE

~65% of total expected loss 

can be averted cost-effectively

The initial portfolio of responses cost-

effectively averts much of the expected losses

In
s
u
ra

n
c
e

Hull

Example Hull, UK

What 

measures 

should be 

considered?

What 

measures 

should be 

considered?
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The main functions of risk transfer

Please find the full study at www.swissre.com/climatechange


