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Scientists expect a rise of the global —
mean temperature between 2 and 4°C
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Source: IPCC ARDB, Sep 2013

- A 2°C outcome would be desirable, but very unlikely to be achieved
- Even if we stop all emissions today, climate is still going to alter
- We need to adapt to a changing environment

te Change | Swiss Re, Oct 2013 3
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Observed rise of the Hungarian mean  —

temperature between 1901-2009" .
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Source: Orszagos Meteoroldgiai Szolgalat

- Rise in the mean temperature by 1°C between 1901-2009
- Significant rise between 1980-2009 by 1.5°C

*Compared to the average of the period 1971-2000

i nge | Swiss Re, Oct 2013
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Climate risks are highly inter-connected i

GHG emissions

Sea level
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As global warming accelerates im
scientists expect increasingly drastic impacts

Temperature change
(relative to preindustrial) | 12 C 2°C

Weather

Rising intensity of storms, forest fires, droughts, flooding, and heat
| waves

Threat to local water
sup-ply due to loss of
glaciers

Falling crop yields in many developing regions

Major world cities threatened
by sea-level rise (e.g.,

Changes in water availability,
threatening up to 1 bn people

Yields in many developed regions
decline

Coral-reef ecosystems‘
extensively and Considerable number of
eventually species face extinction
irreversibly damaged

More than 1 bn people at risk of having ':;o migrate — increased risk of
conflicts |

Loss of GDP in developing
countries

Potentiial loss of up to 20% of global
GDP |

Source: Stern Review; IPCC

| Climate Change | Swiss Re, Oct 2013

Scenario A1B

. IPCC AR4 worst-
case scenarios




The need for climate
development

“Business as usual”
high-carbon growth is
no longer an option

Mitigation is aligning
with the broader
development agenda
as people accept that
high-carbon growth
is unsustainable

Mitigation

Swiss Re

-resilient i
Development
Climate- S0
resilient \\
development \

climate
compatible
development

*, Climate-proofed
‘ abatement ’

-~
~N_—_——_——-

Adaptation will
require incremental
funds beyond
business as usual;
adaptation and
development are
often indiscernible

te Change | Swiss Re, Oct 2013 7
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The main levers for combating climate

change

m Mitigation: Reduction of greenhouse gas emissions, or increase
greenhouse gas sinks

— Energy efficiency, renewables, clean tech/low-carbon growth

m Adaptation: Increase the ability to adjust to a changing environment
— Risk prevention

e Physical infrastructure
* Process/technology optimization
— Risk transfer and financing

* [ncentivize prevention

- In general the more mitigation there is, the less will be the impacts to which we
will have to adjust, and the less the risks for which we will have to try and prepare.

ge | Swiss Re, Oct 2013
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Swiss Re's climate strategy

Coping with climate change requires both mitigation and adaptation measures

Assess and manage the risk Seize business opportunities

— Advance knowledge . — Solutions for mitigating and
' adapting to climate change
— Address in risk g

management, %
underwriting/pricing W

— Catastrophe insurance

— Weather risk solutions

Influence the business environment Lead by example

— Greenhouse gas neutral since
October 2003

— Reduced emissions per
employee by 50.6% by 2010

— COYou?2 Programme

— Dialogue with regulators,
investors, clients, and
employees

i — Support climate policy
development
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Assess and manage the risk

We understand natural catastrophe risks and the impact of climate
change to assess our own P&C business accurately and to structure
sound risk transfer solutions

We invest in proprietary, state-of-the-art natural catastrophe models
and collaborate with universities and scientific institutions, e.g. ETH
Zurich and ProClim.

We stay abreast of the latest knowledge on the economic impact of
natural disasters, including the effects of climate change.

Timescales: climate change impact over the coming decades versus
our business on annual transactions.

Our models (for underwriting and risk management) provide an
estimate of today's risk and will gradually reflect trends as they are
updated in regular intervals.

Swiss Re, Oct 2013
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Global flood zones provide detail flood 1
hazard information worldwide

Return Period

- 100 years

500 years

Swiss Re Global
Flood Zones™
swissre.com/catnet
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im
Seize business opportunities:

Building a Sustainable Energy
Future

23 BEilding a sustainable energy future:
~ risks and opportunities

Download from Swiss Re library
http://media.swissre.com/documents/Scenarios_for
Climate_Change.pdf




Power mix depending on global energy and climate

Sce n a rl OS 2 O 5 O /‘\% total contribution of low-carbon technologies
Coal, gas, oll
- Carbon capture and storage
Glower power supply mix 2050 Nuclear
Large hydropower
Total PWh ) I Solar, wind power, small hydropower
21.2 45.9 40.4 43.5 46.0 45.8 42.2

2010 GHG Late and Slow Clean High fossil Policy
baseline emission disruptive greening technology fuel prices consensus
reduction climate of the break- make the around
not pursued policy action gconomy through world go climate
green change
—————/

Source: Climate and Energy Futures project team (Swiss Re, McKinsey et al.)



Green scenarios ask for new risk transfer options for
renewables

/‘\% total contribution of low-carbon technologies

- Weather volume risks

. . . Coal, gas, oll
- Construction and operation risks B Carbon capture and storage
—> Third party liability Nuclear

Large hydropower

Global annual expected losses, .
Solar, wind power, small hydropower

USD bn peryear 2030

19.5 25.6 31.7 27.5 25.3 29.6 41.7
40
30
20
10
0 I 48000
2010 GHG Late and Slow Clean High fossil Policy
baseline emission disruptive greening technology  fuel prices consensus
reduction climate of the break- make the around
not policy economy through world go climate
pursued action green change

Source: Climate and Energy Futures project team (Swiss Re, McKinsey et al.)
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Crop Insurance Products i

m Indemnity Based Crop Insurance

— insurance payouts based on the actual loss at the insured unit level (plot, farm,
cooperative etc.)

m Index Based Crop Insurance
— insurance payouts based on an index measurement
— Area-Yield Index (indemnity based on area-yield loss)
— Crop Weather Index (indemnity based on weather index payout scale)

— NDVI (indemnity based on Normalized Difference Vegetation Index payout
scale)

m Crop Revenue Insurance

— insurance payouts based on yield measurements and crop prices

ge | Swiss Re, Oct 2013
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Yield Index Cover - Example i
250
o0 ~N_ N N\
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% 1.00 A /\ I \/ \ I \ / Trigger Tmn mt
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& 0.50 \_/ \ / \ / Cover 0.3mn mt
0.25 \ / v
\/

m Expected production is based on clients market share and
government statistics.

m Trigger: in % of expected production for clients market share

m Payout: actual production below trigger (e.g. 25% of
production) by a pre-defined monetary amount per ton of
shortfall.

Change | Swiss Re, Oct 2013
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Example: RAINFALL INDEX for the i
benefit of farmers in India

Features of the solution:

First deal in 2004 with Basix (microfinance) for
castor and groundnut crop in Mehbubnagar,
Andrah Pradesh against poor monsoon rainfalls
covering 1’500 farmers

Today >1'500°000 farmers have taken weather
insurance policies, estimated annual premium
volume of USD 100mn

Involved parties together with Swiss Re:

Basix (microfinance)

AIC Agricultural Insurance Company (run by
government, provides insurance scheme)

ICICI Lombard, Iffco Tokio (private insurers)
Worldbank (technical assistance)

Further information:

B Rainfall index is the weighted
sum of rainfall during each
growing phase

B Most policies cover
precipitation, temperature, or a
combination of both

B \Weather Insurance is a
complementary tool for effective
risk management




Example: satellite-based drought index i‘"’iss fie

product to compensate government of

Mexico

Features of the solution: Further information:

m Small cattle ranchers mainly rely on B Satellite images reflect
natural pasture pasture conditions, basis for

® Droughts reduce biomass objective claims settlement

m Solution provides economic relief for B \egetation Index data is
supplemental purchases of feed available globally,

administered by the
National Oceanic Aerospace
Agency

m Available biomass measured by a
vegetation index calculated by using
infrared and red spectral data from daily
satellite images B Detailed monitoring (high

resolution) is done on

selected sample plots — no
country-wide monitoring.

Involved parties together with Swiss Re:

m Secretariat of Agriculture (SAGARPA),
insured

m Agroasemex, Mexican state-owned local
reinsurer




“Business as usual”
high-carbon growth is
no longer an option

Mitigation is aligning
with the broader
development agenda
as people accept that
high-carbon growth
is unsustainable

s of Climate Change | Swiss Re, Oct 2013

Mitigation

Swiss Re

The need for climate-resilient in
development

Development

Climate-
resilient
development

climate
compatible
development

Adaptation will
require incremental
funds beyond
business as usual;
adaptation and
development are
often indiscernible
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Natural catastrophe losses are on the rise™

Natural catastrophe losses 1982-2012, in USD billion (2012 prices)

* 2012 Loss numbers are a preliminary estimate

400

Total Losses

B Insured losses
300 —

200 i B

100 i i

O
1982 1987 1992 1997 2002 2007 2012

Note: Insured losses: property and business interruption, excluding liability and life insurance losses
Source: Swiss Re sigma

i nge | Swiss Re, Oct 2013
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Potential for more severe flood losses? ™

Highest annual water levels of the Danube at Budapest
incm

1000

300

600

400

200

0
1901 1921 1941 1961 1981 2001

—Trend (?)

Source: Orszaqos Vizjelz$ Szolgalat (www.hydroinfo.hu)

f Climate Change | Swiss Re, Oct 2013
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Main drivers of increasing natural m
catastrophe losses

- Accumulation of assets in exposed areas
Ocean Drive, FL, 1926 Ocean Drive, FL, 2000

- Climate change results in rising intensity of storms, forest fires, droughts,
flooding and heat waves in many regions. If unmitigated, climate change
could cost the world economy around 20% of global GDP by the end of

this century.




Swiss Re

Climate adaptation is an urgent priority a:a

m Decision makers of national and local economies ask

— What is the potential climate-related loss to the
economies and societies over the coming decades

— How much of that loss can we avert, with what

e = measures’
1 How ¢ e ceente ) | | |
Y ,I;\{EESlLIENT WORLD 7 5 What investments will be required to
s, 10 fund those measures and will the
' benefits of that investment outweigh
the costs?

I |
i nge | Swiss Re, Oct 2013
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Economics of Climate Adaptation - m
Shaping Climate-Resilient Development

The full report, 8 case studies, 164 pages

http://media.swissre.com/documents/
rethinking_shaping_climate_resilent_development_en.pdf



http://www.swissre.com/climatechange
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The working group studied 18 i i
regions with diverse climate hazards ﬂ:a """

Anguilla, Be
Barbado

WWW.swissre.com/climatechange

Economics of Climate Adaptation (ECA) Working Group, a partnership between the Global

Environment Facility, McKinsey & Company, Swiss Re, the Rockefeller Foundation, Climate\Works
Foundation, the European Commission, and Standard Chartered Bank.


http://www.swissre.com/climatechange
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Climate-resilient development needs to i &a&
assess and address total climate risk

Objectives

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

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

Methodology
1) Follow a rigorous risk management approach to assess local total climate
risk, the sum of
- today’s climate risk,
- the economic development paths that might put greater population
and value at risk
- the additional risks presented by climate change
2) Propose and prioritize a basket of adaptation measures to address total
climate risk on an economic basis

Change | Swiss Re, Oct 2013
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City of Hull, north east coast of UK

m 2 to4 m above sea level

m Multiple climate hazards

— Storm surge coastal flood and sea
level rise

— Fresh water flood (river and surface
water): confluence of two rivers Hull
and Humber

— Wind storm

Source: Google Maps

The Effects of Climate Change | Swiss Re, Oct 2013
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City of Hull, in
coastal flooding and river flooding

River Flooding
Return Period

-100years

S00 years

g {&

anisbyRd—— % ']"’“
a’

Source: Swiss Re Geoportal, Google Maps

Oct 2013
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Assess the total local climate risk

http://150.swissre.com/events/150/zurich.html

| Swiss Re, Oct 2013
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3 Climate change scenarios for Hull

Description

Uncertainty results in 2030

highly variable scenarios

predictions and () Today’s risk

outcomes

e future development 9 “Moderate”
of emissions change

* J|ocal impact of
climate change on
weather variables

) “High”

change

* No change in climate, historical
events used as baseline

* A2 scenario as underlining
global emission scenario

° Varying parameters for each
return period, (storm surge
height increase 16-26 cm;
increase in extreme
precipitation up to 3.3%

* Worst case assumptions within
the hazard modeling used
(storm surge height increase of
31-42 cm; increase of 8.3% in
extreme precipitation)
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Economic growth is the key driver m
of losses until 2030 in Hull

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

Potential impact from
economic growth

56
Potential impact
from change in
climate
2008, today’s 2030, total
expected loss expected loss

http://media.swissre.com/documents/Economics_of Climate Adaption UK Factsheet.pdf

J e Change | Swiss Re, Oct 2013 36
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http://150.swissre.com/events/150/zurich.html
o

l {te Change | Swiss Re, Oct 2013




Adaptation cost curve, city of Hull, UK

Cost/benefit Insurance is less costly
T 65% of losses can than further hard
I be averted cost- measures
o effectively

Measures below this
3 - line have net
economic benefits

‘ //// #/#/ : “
0 ﬂ 50 300 500 800 ﬂ \‘1,100
| | Averted loss
Flood awareness Insurance USD millions
campaign ] Build new buildings L
Sea and river ( on podium
defence _ _
Mobile protection Flood proofing of floors
for content for existing buildings
Emergency response Stronger roof fixing
and sandbags, for existing buildings

Increase drainage
systems

Source: Shaping Climate resilient development, Swiss Re, McKinsey et al., 2009 www.swissre.com/climatechange
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i
Conclusions

m ECA methodology provides decision-maker
— with a fact base

— enables to understand the impact of climate change
on their economies

— enables to identify actions to minimize the impact at
the lowest cost to society

— allows to integrate adaptation with economic
development and sustainable growth

m Natural catastrophe modeling is the essence

m Climate is a strategic issue

Swiss Re, Oct 2013
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Economics of Climate Adaptation - m
Shaping Climate-Resilient Development

Floods in UK Drought in India Floods in Guayana

Swiss Re
]

inomics of Climate Adaptation (ECA) —
ping climate-resilient development
work for decision-making

2 omics of Climate Adaptation (ECA) —
haping climate-resilient development
\ framework for decision-making

s of Climate Adaptation (ECA) —
climate-resilient development
ork for decision-making

Adaptation measures
are avallable to make

cities more resllient to
the impacts of climate
change. But decislon-

Making rural communities
more resilient to the
impact of climate change
requires a comprehensive
portfolio of adaptation =
measures. But decision-
makers need the facts
to identify the most cost
effective investments.

makers need the facts to
identify the most cost-
effective Investments.

Enhancing the climate risk
and adaptation fact base

for the Caribbean... preiminary resuits of the Eca

of that invsstment cutwsigh the costs?

2 pro-actvely manage totalclimate sk, wHch o 10 pro-sctivay manage total dimats ik which mears:
» Aisces moays clma sk o Asmastoasys clmst rek

et strisk smtsatrk
= Conaiser tro aachenl nsks prossetad by i change. = Coneidar s adational ks PR by A cange

m——— ey

CCRIF’s Economics of Climate Adaptation (ECA) Initiativ

UK: http://media.swissre.com/documents/Economics of Climate Adaptation India Factsheet.pdf

India: http://media.swissre.com/documents/Economics of Climate Adaption UK Factsheet.pdf

Guyana: http://media.swissre.com/documents/Economics of Climate Adaption Guyana Factsheet en.pdf
Caribbean: http://media.swissre.com/documents/ECA+Brochure-Final.pdf

hange | Swiss Re, Oct 2013



http://media.swissre.com/documents/Economics_of_Climate_Adaptation_India_Factsheet.pdf
http://media.swissre.com/documents/Economics_of_Climate_Adaption_UK_Factsheet.pdf
http://media.swissre.com/documents/Economics_of_Climate_Adaption_Guyana_Factsheet_en.pdf
http://media.swissre.com/documents/ECA+Brochure-Final.pdf
http://media.swissre.com/documents/ECA+Brochure-Final.pdf
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Conduct your own Economics of T

Adaptation in the Swiss Re Flood App

1) Analyze the
total climate risk

-r

RISK ADAPTATION
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Beach nourishment 9.9  Building code 10
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Economic growth
(EEEE D

Climate scenario

DT -0
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* C: Cost. B: Benefit
Cost / benefit ratio
UsSD /USD .

B Mangroves

. Beach nourishment
[[] seawall

[] Building code

[ "] insurance

Expected loss
io USD

SSSSSS

Economic  Climate Total Averted loss (Mio USD)

growth change  climate risk

Understanding, preventing and insuring flood risks

Floods

2) Adapt cost-efficiently to the risk

www.swissre.com/floodriskapp



http://www.swissre.com/floodriskapp

Understanding, preventing and insuring flood risks

Floods
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Legal notice

©2013 Swiss Re. All rights reserved. You are not permitted to create any
modifications or derivatives of this presentation or to use it for commercial
or other public purposes without the prior written permission of Swiss Re.

Although all the information used was taken from reliable sources, Swiss Re
does not accept any responsibility for the accuracy or comprehensiveness of
the details given. All liability for the accuracy and completeness thereof or
for any damage resulting from the use of the information contained in this
presentation is expressly excluded. Under no circumstances shall Swiss Re
or its Group companies be liable for any financial and/or consequential loss
relating to this presentation.




