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Executive summary

The warm-up: adaptation is a growing theme

The +2°C scenario seems clearly out of reach. A few degrees more is enough to significantly
increase vulnerabilities and the need for adaptation to climate risks. This report is part of
our 'Adaptation' series and analyses the risks for (re)insurers in a changing climate, with a
focus on underwriting risks.

Climate change has yet to be factored in

Climate change remains barely detectable in trends in overall and insured losses due to
weather-related catastrophes. Other factors have been dominating. This is expected to
change though, as scientists predict an increased frequency of intense storms, and extreme
precipitation events that are up to 4x more frequent by the 2080s. Once factored in,
studies point to a ~70% upside risk in storm damage potential in Europe and the US. Is it
time to reassess exposure?

Our in-house climate change exposure rating

We propose an in-house rating to assess insurers' exposure to climate change threats,
based on both business and geographical exposure. Names with high exposure to property
insurance lines (e.g. Mapfre), the UK (flood and storm risk, e.g. Admiral) or Italy (flood risk,
e.g. Unipol) appear the most challenged.

Fair perception but little quantification of climate risks

We analyse the CDP answers of 79 (re)insurance companies across the world and conclude
that the sector has a fair perception of future climate risks. However, most insurers - and
US-based groups in particular - generally fail to quantify this. We review the risk mitigation
actions of European insurers, with a focus on modelling capacities and peak risk
retrocession strategies.

Reinsurers are the main beneficiaries, unless...

Stretched between Solvency Il and uncertain climate risks, we expect insurers to further
retrocede nat cat exposure to reinsurers. To test the resilience of the capital base of main
European reinsurers, we apply a climate change stress test scenario to reported peak
exposure of European reinsurers to 1-in-200yr US hurricane and EU windstorm perils.
Hannover Re appears the least exposed. Swiss Re and Munich Re can rely on strong
modeling capacities to adjust their exposure over time, while Scor has deployed coco bonds
as a safety net. Overall, we see little risk that even climate change-inflated events create a
risk of default for European reinsurers.

Beyond risks: market opportunities?

Companies remain generally cautious on the mid-term market potential for specific climate
risk insurance products. Nat cat underwriting risk is heightened in emerging markets due to
lack of coverage by sophisticated models. Companies with in-house risk modelling
capacities and advanced products such as parametric insurance are a better position, in our
view, to safely grow there.
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Chart 1: Weather catastrophes worldwide (1980-2012) - overall and insured losses with trend
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Chart 2: CC impact on losses from US hurricanes*

Chart 3: CC impact on losses from inland flooding in GB*
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Chart 4: Mapping of exposure to climate change impacts

Source: ABI

Chart 5: Stress test on financial metrics for reinsurers
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The warm-up

Three years after the “Climategate” scandal, the IPCC’s climate change science
has restored its credibility and continues to drive the international political
consensus on the need to act against rising carbon emissions.

However, international talks on climate change remain at a standstill notably
due to the lack of leadership of the US, and dissension as to what the nature of a
post-Kyoto framework should be.

The emissions reduction targets agreed to by countries under the Copenhagen
Agreement clearly fall short of the "+2°C only" scenario.

What science tells us

Back to basics
In 2007, the fourth assessment report (AR4) of the Intergovernmental Panel on Climate
Change (IPCC) concluded with an increased level of certainty that:

e  Warmingin the climate system is unequivocal;

e Most of the observed increase in global average temperatures is very likely (i.e.
>90% probability) due to an increase in GHG concentrations;

e Continued GHG emissions would induce many changes that would very probably
be larger than those observed. Among these changes, it was estimated as
virtually certain that most land areas would experience warmer and fewer cold
days and nights, and warmer and more frequent hot days and nights, while an
increase in the frequency of heat waves and heavy precipitation events was
deemed very likely.

This call by the scientific community has been heard by global leaders, who have been
endeavouring to ramp up efforts for further commitments to cut carbon emissions within
the UN Framework on Climate Change.

What has changed three years after Climategate?

Confidence in the conclusions of the IPCC was shaken in November 2009, just a few days
before the start of the Copenhagen UN meeting on climate change, which gathered most
global leaders. Hacked e-mail exchanges from the Climatic Research Unit of the University
of East Anglia (a unit contributing to the IPCC) sparked allegations of scientific malpractice
in climate sceptics’ blogs. In addition, some mistakes were discovered in the IPCC’s fourth
assessment report in the following months, further fuelling the debate over the quality of
the climate science proposed by the IPCC.

The IPCC'’s scientific findings are robust

Since then, official inquiries have concluded that the allegations of a lack of integrity among
scientists were unfounded and that despite the few “typos” in the report, the IPCC’s
scientific findings were robust.

The debate is not over yet, but no scientific research has come out to invalidate the IPCC’s
consensus so far. The conclusions reached by the IPCC are based on a consensus forged on
the results of climate modelling, integrating many different scientific disciplines that deal
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with aspects of the Earth’s climate. The consensus reflects the current state of scientific
knowledge, and it is important to follow up any new research that could cause the current
consensus to evolve.

Some scientists have contested the conclusions of the IPCC, notably arguing that the level
of certainty (>90%) that human-made carbon emissions are the major cause of global
warming is too high given the remaining gaps in scientific knowledge on factors that might
be underestimated (or even unaccounted for) in current climate models contributing to the
IPCC. These factors include the role of solar activity and clouds.

A research paper published in 2010 by the NASA Goddard Institute for Space Studies
(GISS) reaffirmed the role of atmospheric CO, as “the principal control knob governing
earth temperature”. Moreover, it concludes that “ample physical evidence shows that CO,
is the single most important climate-relevant greenhouse gas in Earth's atmosphere (over
water vapour and clouds)”, and states that “Of the climate control knobs relevant to
current climate, those on the solar side of the energy balance ledger show only negligible
impact. Several decades of solar irradiance monitoring have not detected any long-term
trends in solar irradiance beyond the 11-year oscillation associated with the solar sunspot
cycle” (Lacis et al., 2010).

Conversely, recent research papers suggest that the influence of solar spectral variations
on radioactive forcing of the climate may have led to temporary warming (Haigh et al.,
2010) and could influence temperature conditions on a continental scale over Europe or
the US without any substantial influence on the global average temperatures (Inesson et al.,
2011).

Overall, at this stage, we consider that the scientific and political consensus over the IPCC'’s
scientific findings remains solid. We expect the 5th assessment report due by the end of
this year to generally confirm the findings of the report published in 2007.

The shadow of Climategate is still affecting the US
However, Climategate has been widely publicised and has cast doubt on climate science
among citizens of the world. The results of a Gallup poll show a clear loss in confidence
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...but it severely eroded
public  support for

among citizens of developed countries (which have better access to information) that chmafe . action,
o o . ] especially in the US

human activities (through carbon emissions) are responsible for climate change.
Table 1: Public perception of human contribution to global warming worldwide

A result of human activities + Aresult of human activities Difference (percentage

both in 2007-2008 + both in 2010 points)

World 43% 48% +5
Canada 72% 72% 0
Developed Asia 88% 83% -5
Western Europe 76% 69% -7
Eastern and Southern Europe 74% 68% -6
Latin America 59% 65% +6
Commonwealth of Independent States 51% 51% 0
United States 60% 48% -12
Developing Asia 34% 39% +5
Middle East and North Africe 40% 37% -3
Sub-Saharan Africa 24% 32% +8

6 keplercheuvreux.com
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We believe that Climategate had direct consequences on the results of the Congressional
elections held in 2010. Given the clear partisan split on the climate change issue in the US,
Climategate probably helped Republicans regain control of the House of Representatives,
making it even more difficult for the Obama administration to pass a federal climate bill and
to take a firm commitment at international negotiations on climate change. A few
Democratic Representatives were said to have been voted out due to their support of the
US Climate Bill reviewed by Congress in 2009.

The fact that the second largest contributor to global carbon emissions has failed to pass a
domestic climate policy directly hampers any progress on international climate change
talks.

Despite a gradual recovery in the US in the attribution of climate change to human
activities and in a sense of urgency (see charts below), we see little room for manoeuvre for
President Obama to pass a Federal carbon scheme as long as the Republicans have a
majority at the House of Representatives.
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Chart 6: Views of when CC* effects will begin to happen  Chart 7: Views on the main cause of global warming
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Climate change policies fall short of GHG mitigation prescriptions

The central scenario (the 'New policies scenario') of the latest World Energy Outlook
released by the International Energy Agency (WEO 2012) points to an emissions path
corresponding to a long-term global average temperature increase of +3.6°C.

It also mentions that without additional action, the carbon budget corresponding to the
+2°C scenario would be locked-in as soon as 2017.

Emission reduction targets set by countries fall short of the +2°C pathway
A post-Kyoto framework for countries to commit to 2020 emission reduction target has
yet to be found, with a decision due in 2015.

As a whole, the emissions reduction commitments made by the developed (Annex 1)
countries fall significantly short of the climate stabilisation target (450ppm / +2°C), since
even the higher proposals (which are subject to conditions) would mean a level of GHG
emissions for these countries only 18% below 1990 levels, whereas scientists of the IPCC
state that a 25% to 40% decline would be required for this group of countries.

7 keplercheuvreux.com
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Table 2: Emissions reduction commitments made by developed countries under the Copenhagen accord

Emissions 2008 % of Lower Higher Base Target Target Lower% Higher %

(mtCO2e) total proposal (%) proposal (%) year 2020(mt) 2020 (mt) reduction reductionvs.

vs. 1990 1990

Australia 550 3% -15% -25% 2000 422 372 1% -11%
Canada 735 4% -17% -17% 2005 607 607 3% 3%
EU 27 4940 28% -20% -30% 1990 4454 3897 -20% -30%
Japan 1282 7% -25% -25% 1990 952 952 -25% -25%
Russia 2240 13% -15% -25% 1990 2831 2498 -15% -25%
Ukraine 428 2% -20% -20% 1990 743 743 -20% -20%
Belarus 91 1% -5% -10% 1990 133 126 -5% -10%
us 6925 40% -17% -17% 2005 5897 5897 -4% -4%
Norway 54 0% -30% -40% 1990 35 30 -30% -40%
Switzerland 53 0% -20% -30% 1990 43 37 -20% -30%
N. Zealand 75 0% -10% -20% 1990 55 49 -10% -20%
Croatia 31 0% -5% -5% 1990 30 30 -5% -5%
Total 17 403 100% 16 200 15237 -13% -18%
Cut required according to IPCC scientists -25% -40%

A few degrees more...
We estimate that the current emission reduction targets, if met, point more to a minimum

+3°C global warming scenario.

Given the fact that:

e Developed countries are falling short of the targeted 25-40% reduction
recommended by the scientific community to match a +2°C global warming

mitigation scenario, and

e Proposals from developed and developing countries overlap to a certain extent,
due to double accounting of actions generating international offsets,

Source: UNFCCC, Kepler Cheuvreux

We estimate that these emission reduction targets as a whole are not sufficient to comply Only 1°C degree more...
with the scenario defined by the IPCC to limit the concentration of GHG in the atmosphere

to 450ppm CO:-eq.

Table 3: Different stabilisation pathways proposed by the IPCC

Climate stabilisation scenario  Parties 2020 2030

+2°C (450 ppm CO2-eq)

+3°C (550 ppm CO2-eq)

+4°C (650 ppm CO2-eq)

Developed countries
Emerging countries

Developed countries
Emerging countries

Developed countries
Emerging countries

-25% to -40%
Substantial deviation
from the baseline
-10% to -30%
Deviation from the
baseline

0% to-25%

Baseline

-80% to -95%
Substantial deviation from the baseline

-40% to -90%

Deviation from the baseline, especially in
LatAm and the Middle East

-30% to -80%

Deviation from the baseline in LatAm, the
Middle East and East Asia

...will increase vulnerability

The concept of adaptation was introduced at the Copenhagen climate conference in 2009,
and since then, it has gained an important place in political debate and the climate change
agenda. For a long time, this subject was not pushed forward, as the community in favour of
climate change mitigation was afraid that some countries could use adaptation as an excuse

8 keplercheuvreux.com
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for not taking measures to reduce GHG emissions. Now, regardless of the emissions
scenario for the next few decades, preparations must be made for future changes in the
climate.

The IPCC has defined “adaptation”, in the context of climate change, as the “adjustment in
natural or human systems in response to actual or expected climatic stimuli or their effects
that moderates harm or exploits beneficial opportunities”.

The concept of adaptation to changes in the climate is not new. Throughout history, human
societies have had to adapt to changing environments and to make the most of it. However,
historical records from direct observations and past climate data show unprecedented
changes in the climate system not only in magnitude, but also in a rate never before
encountered over many thousands of years. The more substantial and more rapid the
climate changes, the more difficult and thus more expensive it will be to adapt.

Chart 8: Climate change
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Investments needed to contend with expected climate changes are sizeable. According to
an estimate made by the World Bank in 2007, the necessary adaptation investments would
amount to between USD44bn and USD166bn p.a. (Agrawala and Fankhauser, 2007), of
which EUR1bn-6bn for France. A more recent report gave dramatically higher estimates of
between USD422bn and USD475bn p.a. (Parry M. et al., 2009).
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UN climate talks at Cancun notably created the Cancun Adaptation Framework in an
attempt to develop financing capabilities for fast-start investments in adaptation projects
identified by Least Developed Countries: a necessary task since, until then, the capacity of
the UN Adaptation Fund, fed with 2% of the proceeds of Kyoto carbon credits issued (i.e.
only some 23 millions credits with a market value of EUR115m) by the end of 2012, was too
limited.

10 keplercheuvreux.com



P. Kepler
ESG research 45’ Cheuvreux

Climate change: not factored in yet

Climate change remains barely detectable in trends in insured losses, but this is
expected to change as scientists predict increased frequency of intense storms,
and 1-in-20yr extreme temperature events up to 10x more frequent by the
2080s. Once factored in, studies point to ~70% risk upside in total 1-in-100yr
storm damage potential in Europe and the US. Is it time to reassess exposure?

Recent years marked by high impact of weather catastrophes

Munich Re's and Swiss Re's databases of extreme events show that weather-catastrophe-
related overall and insured losses, along with the number of weather-related events, have
increased over more than three decades. Globally, 2011 and 2012 were the two most
intense nat cat years for the (re)insurance industry, after 2005 (Katrina).

These charts are often used to suggest that climate change is one of the factors behind the
trend. However, there is no consensus at this stage that climate change effects can be
detectable in such trends.

Chart 9: Weather catastrophes worldwide (1980-2012) - overall and insured losses with trend
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Source: Kepler Cheuvreux, Adapted from 2013 Munich Re, Geo Risks Research, Nat catSERVICE

Munich Re considers that there is increasing scientific evidence that climate change is
driving more frequent and more intense natural catastrophes. Economic losses due to
hurricanes have increased by ~8% p.a. in the past three decades in the US, and Munich Re
released a report in 2012, which, for the first time, attributed part of the rise in weather
natural catastrophes to climate change.

This is far from being a consensus, however.

According to Stéphane Hallegatte (Member of the IPCC and Senior Economist at the World
Bank), analyses that conclude that climate change is a main factor behind the exponential
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trend are flawed. Other factors are dominant. Notably in the case of the US, constructions
have accumulated in risky areas because of bad land use planning. The influence of climate
change is not significant enough to be detected. Socio-economic factors are dominant.

From the chart above, we retain:

e From a statistical standpoint, applying exponential or polynomial regression
lines to the data series provides diverging trends, while the R-square factors are
relatively close.

e Volatility seems to have increased since the 2000s, especially for overall losses.

Climate change, natural climate variability, or both?

Looking at records of the number of events enables us to prevent the bias due to increased
vulnerability to weather-events. Nat cat records established by Munich Re and Swiss Re
show that the frequency of weather-related natural catastrophes is clearly on the rise, with
an average increase of 4% p.a. over the past 30 years.

However, trends across the globe are uneven. Closer analysis, on a regional basis, shows
that the sharpest increases in the number of events occurred in North & Central America
and Asia (mostly driven by meteorological events such as storms, representing ~50% of the
rise) and in Asia (where ~70% of the rise relates to hydrological events i.e. floods). The
trend is much less clear in Europe, where the number of reported events over the period
2008-2010 was below the average number for 1993-2007.

Chart 10: Trend in the number of weather-related events by continent
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Source: Kepler Cheuvreux based on Munich Re data

An analysis of trends in the various types of events also provides some insight. As shown in
the chart below, according to Munich Re's database, the number of meteorological (storms)
and hydrological events (floods) is clearly on the rise, while earthquakes and climatological
events (extreme temperatures, droughts, forest fires, etc.) are relatively more flat.
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Can these trends be attributed to climate change?

The latest IPCC report on extreme events (SREX, 2012) concludes that there is low
confidence only that anthropogenic climate change has affected the frequency of floods on
a global scale and tropical cyclones. Conversely, there is a higher level of confidence that it
has an influence on drought (medium confidence) and extreme temperatures (considered
likely). According to Stéphane Hallegate, the only detectable trend linked to climate change
so far concerns heat waves.

Chart 11: Trend in the number of weather-related events by type of event
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Source: Kepler Cheuvreux based on Munich Re data

AXA also tends to have a cautious approach in its interpretation of these trends, quoting a
potential bias due to more accurate and comprehensive reporting over time. In addition,
growth in exposure may create a bias, here again, as some natural catastrophes in the
database are defined in relation with the number of people affected, for instance.

On a specific hazard (tornado risk in the US), Scor reaches the conclusion that it is very
difficult to conclude anything about the trend in tornado frequency since the 1950s, as it
notes increased public awareness, the introduction of enhanced monitoring tools and an
increased population observing the events as potential biases that explain why the overall
number of reported tornadoes has increased, while there is no detectable trend when only
stronger tornadoes are considered.
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Chart 12: Tornado frequency since the 1950s
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The first limitation is due to the fact that the trend is analysed over only 30 years, which is

too short a period for detecting long-term climate change. Natural climate variability must
also be taken into account.

We present below a number of major weather patterns affecting the global climate and
hence the occurrence of extreme events.

Table 4: The main natural climate oscillations
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Whatitis Scope of influence  Periodicity Impact Current phase Predictability
ENSO Variations in the Global, with greatest Every 5-7 Extreme weather  Neutral Good
temperature of the fingerprintin tropical years, episodes in many regions of predictability
surface of the tropical pacific last 6-18 the world, skills for 6-12
eastern Pacific Ocean and months especially months ahead
air surface pressure in the countries
tropical western Pacific bordering the
Pacific Ocean
PDO A long-lived EI Nino-like  Strongest signature 20-30 years Modulating effect Negative Causes are not
pattern in the North Pacific on the climate understood
patterns resulting
from ENSO
AMO Long-duration changes in The Atlantic 20-40years  Airtemperature ~ Warm since mid- Not yet capable of
the sea surface and rainfall 1990s predicting exactly
temperature of the North especially over when the AMO
Atlantic ocean North America and will switch
Europe. Droughts
tend to be more
frequent and/or
severe during the
AMO warm phase.
More frequent US
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The AMO (Atlantic Multidecadal Oscillation) and tropical cyclonic activity

The Atlantic Multidecadal Oscillation (AMO) switched to a warm phase in the mid-1990s.
As this typically warms the band of the Atlantic Ocean where cyclones emerge, it tends to
increase the probability of intense tropical cyclones.

Apart from Hurricane Andrew in 1992, the ten most damaging tropical cyclones ever to hit
the US have occurred during the current warm phase of the AMO.

However, other conditions are required and the El Nifio-Southern Oscillation (ENSO),
which is a band of anomalously warm ocean water temperatures that can cause climatic
changes across the Pacific Ocean (with warming and cooling known as El Nifio and La Nifa,
respectively) is also said to play a role.

The El Nino episode in the winter of 2004-2005, which ended in summer 2005, created
favourable conditions for Hurricane Katrina to emerge later that year. Conversely, in 2006,
La Nina tended to cool down the ocean, which led to a relatively calm and benign cyclonic

«
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season.
Chart 13: Trend in the AMO*,1900-2010 Chart 14: Hurricane activity in Atlantic basin*, 1900-2005
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As climate change tends to warm the oceans (+0.6-0.7°C already registered), global
warming is also expected to lead to more intense tropical cyclones. However, natural
oscillations may dominate in the short to mid term (one to five-year view generally taken by
risk modellers).

By comparing the average annual US hurricane landfall frequencies between the current
and the last warm phase of the AMO (1926-1970), Munich Re found a spread, which could
be indicative of the influence of global warming (67% more landfall of the strongest
hurricanes).

The ENSO (El Nino-Southern Oscillation) and precipitation events

The ENSO is one the most important factors in the global climate and it has considerable
impact at both the local and regional levels. The winter of 2010-2011, in particular, was
notably marked by a moderate-to-strong La Nifa episode.

15 keplercheuvreux.com
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The heavy precipitation, which led to severe floods in Australia that winter is typical of
La Nifa events. In terms of impact, El Nifio (warming phase) and La Nifa (cooling) have
basically opposite patterns (as shown in the chart below).

Chart 15: Trend in the ENSO Chart 16: Typical influence of La Nifa
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The PDO index and tornados
The PDO is a long-lived ENSO pattern that tends to reinforce the ENSO effects when both
occur in the same phases.

The PDO index switched relatively recently to a negative phase and scientific research is
trying to establish a link between the PDO and the frequency of strong tornadoes in the US.

Chart 17: PDO* index vs. Tornado (F2+) frequency
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The NAO (North Atlantic Oscillation) is a key factor in Europe's winter climate
The North Atlantic Oscillation has a strong influence on winter weather in Europe. Positive
NAO phases are usually associated with more intense European storm activity.

In a recent Willis Research Network note, it is estimated that aggregate losses for
European windstorms show a strong dependence on the NAO, with positive NAO phases
associated with a 10-15% increase in aggregate losses at all return periods.
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Although the majority of the most damaging European windstorms have occurred during
positive NAOs (e.g. Lothar/Martin in 1999-2000), there is no automatic link. Winter 2012-
13 was marked by a high positive NAO phase, but no major storm occurrences.

Chart 18: Trend in the NAO index Chart 19: Climate consequences of positive NAO phase
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The NAO, which cannot be predicted beyond a one-week timeframe, was characterised by
a long-term upward trend through the 1960s to 1990s. However, the pattern has reversed
since and scientific research observed lower storm activity in Europe in recent decades
compared to the 40-year average. This argument was notably used by global reinsurance
broker Guy Carpenter to argue for an adjustment in the parameter used in Risk
Management Solutions's model.

There is no scientific consensus on the impact of climate change on the NAO.

To conclude

Attribution is an emerging science. Scientists at the MetOffice and the NOAA published a
report in 2012 in which they looked at six extreme weather events of 2011. However, they
were unable to conclude that a particular event was or was not caused by climate change.
Nevertheless, the research showed how global warming has increased the probability for a
few events. For example, while the heat wave in Texas in 2011 was associated with La Nina
conditions, this kind of heat wave is now ~20x more likely to occur during La Nifa years
thanin the 1960s.

New and more acute extremes ahead

Climate change can be seen as a long-term trend with a slow mean evolution of global
average temperatures, but we still see it as a short-term threat, as new and more acute
extremes are likely to occur, challenging the solidity of historical records when it comes to
modelling peak risks.

In 2012, the IPCC released a special report on the risks of extreme events. The report
notably updated climate forecasts based on most recent research and concluded that there
has been a clear increase in the frequency of extreme events. We present the key findings
below:
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e A 1-in-20 year annual hottest day is likely to become a 1-in-2 year annual extreme
by the end of the 21st Century;

e A 1-in-20 year annual maximum 24-hour precipitation rate will likely become a
1-in-5 to -15 year event by end of the century;

e Medium confidence in the projected increase in duration and intensity of
droughts in some regions of the world, incl. Southern and Central Europe, Central
and North America, Mexico, Northeast Brazil and Southern Africa;

e Likely decrease or no change in frequency of tropical cyclones, but likely increase
in intensity + likely increase in associated rainfall;

e Medium confidence in a reduction in the number of mid-latitude storms and in the
projected poleward shift of mid-latitude storm tracks;

e Still some areas of great uncertainty: Low confidence for hail projections; low
confidence in projections of extreme winds; low confidence in global projections of
changes in flood magnitude and frequency because of insufficient evidence.

New records ahead

The increase in the number of records is usually low. Climate change may result in more
and new extreme records (e.g. the heat wave in 2003 in Europe and maximum
temperatures in Australia in January 2013). As statistical formulae used in risk modelling
adjust to these new records, in our view, this may gradually revise up the general exposure
to perils concerned.

Chart 20: Temperature extreme in Australia (Jan 2013)* Chart 21: Impact of the heatwave on the record curve*
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Integrating climate change in risk models

A large swathe of the insurance industry relies on risk modelling software provided by
three specialised companies: RMS, AIR Worldwide and EQECAT.

Risk modelling challenge in a changing climate
Risk models are used by insurers to estimate their exposure and hence the capital required
to ensure their solvency.

Since the 1980s, the risk modelling industry has continuously increased the sophistication
of its tools and switched from historical to exposure-based methodologies. Notably for low-
probability climate events, the switch to stochastic models made it possible to circumvent
the lack of reliable historical data by extrapolating from a limited historical time period a
catalogue of extreme events with lower return periods (not yet observed). These
techniques also have some limitations, however, as they assume a static climate and fail to
model the complexity of weather systems. The use of academic climate models would make
it possible to bridge part of this gap, but their use by the industry is still in the relatively
early stages.

More generally, in a changing climate, the level of uncertainty in the output provided by
these models (probable maximum loss curves) is likely to increase. To take sound decisions
relative to their capital needs and risk appetite, insurers will have to understand the level of
uncertainty in the model outputs.

This is something highlighted by AXA, notably in its latest risk report. The company
recognises that modelling software available on the market may provide imperfect
estimates of real exposure, and may underestimate important factors such as climate
change. According to AXA France's Head of P&C Risks, speaking at a conference organised
by the French Meteorological society, integration of climate change in models is at a very
early stage.

Where do main risk modellers stand on integrating climate change?
The risk modellers' mission is to provide a view of risk for the one to five years to come.

In 2011, RMS (Risk Management Solutions) released new versions of its two core climate
risk models covering North Atlantic Hurricanes and Europe Windstorms. RMS recognises
that it is its responsibility to determine whether there is enough scientific evidence to
suggest that the frequency and severity of catastrophe events is changing to the extent
that the historical record is no longer a sufficient baseline for determining medium-term
(i.e. next five year) activity rates. On this matter, RMS currently considers that long-term
historical figures alone are not adequate for observers to assess the mid-term probability
of Atlantic Hurricanes.

AIR Worldwide tracks scientific research on the projected impact of climate change on
perils, but is conservative in integrating this directly in models given the remaining
uncertainties surrounding current risk projections. Should the scientific literature on the
impact of climate change become robust enough (i.e. a high level of confidence), AIR could
consider integrating the findings.
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We understand that most primary insurers do not have the internal skills and expertise to
tweak these models by changing parameters to reflect climate change scenario. Models
provided by external vendors are considered by many as a black box.

However, these companies (e.g. EQECAT, AIR) have used their models to make ad-hoc
simulations of the potential impact of climate change and losses. The results provide food
for thought.

For instance, EQECAT published the results of the impact of climate change (based on
current knowledge) on damage due to windstorms in Europe. The report found that the
impact of climate change would lead to a potential 50-70% increase in total
100-year storm damage potential and a two- to three-fold increase in the frequency of
most severe storms (with a damage potential forecast at more than EUR10bn).

Air Worldwide carried out similar simulations for flood risk in the UK, notably in a report
ordered by the Association of British Insurers.

Chart 22: CC impact on losses from US hurricanes* Chart 23: CC impact on losses from inland flooding in GB*
200 & - - 50%
150 >= 51 - 40%

| ]
100 w . - 30%
5 %
50 - 20%
- 2 | )
o] = 1 4 - 10%
Annual average insured Insured lossfor 1-in-  Insured loss for 1-in- 0 j—‘ 0%
loss 100y event 250y event -
00y Oy 2°C 4°C 6°C
® Baseline (inbn USD) Upper bond sensitivity mmmm ncrease in insured loss from 1-in-200 year event
Lower bound sensitivity - Potential impact of climate change = Additional minimum capital required for 1-in-200 year flood

= Theoretical impact oninsurance pricing (rhs)

*Potential impact of climate change on insured losses for US hurricane peril *Insured loss, pricing and capital requirements for rain-induced inland flooding in Great
Britain

Source: Simulated by AIR for ABI Source: ABI

Prices continue to be negotiated based on the historical trend

We understand that these sensitivity tests are not used to set the rates on the reinsurance
market, given the mismatch with the time horizon considered by the industry (one to five-
year risk).

On the contrary, arguments looking at recent historical trends in the evolution of event
frequency and/or intensity continue to fuel the rate negotiations between insurers and
reinsurers. For instance, a recent scientific research paper tends to confirm that the
bi-decadal trend in European windstorms shows a decrease relative to long-term historical
records (40 years). Guy Carpenter uses this argument to suggest that insurers tweak the
new RMS model by assuming a lower frequency of storms.

To conclude

The industry is at a relatively early stage when it comes to integrating climate change in risk
models. We understand that prices on the markets continue to be based rather on
historical considerations, apart from the hurricane risk in the US.
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Exposure to climate change impacts

We analyse the CDP answers of 79 (re)insurance companies across the world
polled on their perception of climate change risks. We find that ~75% of them
quote at least one climate change trend as a factor of risk. Views are relatively
in line with IPCC forecasts. Reinsurers and multi-line insurers consider
themselves the most at risk - as opposed to pure life insurers. US-based
insurers single out by failing to quantify the risk for their business.

Most insurers are far from being able to quantify the sensitivity of their nat cat
exposure to climate change scenarios. To fill the disclosure gap, we propose an
in-house rating to assess insurers' exposure to climate change threats. Names
with high exposure to property insurance lines (e.g. Mapfre), the UK (flood and
stormrisk, e.g. Admiral) or Italy (flood risk, e.g. Unipol) appear most challenged.

We review risk mitigation actions, i.e. how climate change is integrated in
group risk management, with a focus on modelling capacities and peak risk
retrocession strategies. Uncertain climate risks combined with solvency
requirements are likely to push insurers to further transfer nat cat exposure to
reinsurers and capital markets in our view.

A fairly good level of risk perception by insurers

We partnered again with the Carbon Disclosure Project (CDP) for this report. The
following analyses are derived from company disclosures to the Carbon Disclosure
Project's 2012 report. The CDP polled 166 companies within the global (re)insurance
industry last year and 79 answered the questionnaire.

The answer rate led to counter-intuitive results
Japan and Australia were the two regions with the highest answer rates, as shown in the
charts below.

The analysis on answer rates by sub-industry led to counter-intuitive results, as one would
have legitimately expected P&C and reinsurance companies to feel more exposed to the
effects of climate change than Life & Health insurers and, consequently, would more likely
feel concerned by and thus respond to the CDP questionnaire. However, this was clearly
not the case. The same applies to US insurers.
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Chart 24: Answer rate by region Chart 25: Answer rate by sub-industry
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Risk perception: a change in precipitation extremes and drought were seen as a

imminent and significant risk.

Analysis of the answers to the CDP questionnaire highlighted the following conclusions:

e Change in precipitation extremes and drought. This was perceived as a key risk
for 26 companies responding, with 73% of them considering that the trend is likely-
to-virtually certain within a timeframe of less than five years. Such a trend creates
of medium-high to high risk, according to 42% of respondent companies.

e Change in tropical cyclones (hurricanes and typhoons) appears to be the second
major risk. This was cited by only 14 respondents, but, for 50% of these companies,
it is viewed as creating a significant risk, with a relatively high likelihood (50%)

attached to the scenario of increased activity.

e Conversely, change in temperature extremes is also seen as a likely risk, to occur
in the short term (less than five years) but no company believes that these events
can have a more-than-medium impact on their business.

Source: CDP, Kepler Cheuvreux

Chart 26: (Re)insurance companies risk perception of the effects of climate change
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Overall, these views are relatively in line with the trends projected by global climate
models used by the IPCC and the level of confidence attached to the projections.

Highest impact expected by reinsurers and multi-line insurers

A closer analysis by industry segment and country of origin shows that most reinsurance
and multi-line insurance companies consider that climate change raises medium to high
risks for their business. Life & Health insurance segment players feel much less exposed
(see left-hand chart below).

The appreciation of the level of risk also differs widely from one country to the next. Most
Asian (re)insurers in Japan and South Korea perceive a medium-to-high risk for their
business, whereas less than 10% of US-based insurers share this view. This is particularly
surprising, given the natural exposure of the US insurance industry to climate risks and
climate change risks. Hurricane Sandy, for instance, has seriously hit US primary insurers
and is the kind of storm that is likely to become more frequent under climate change
scenarios.

Within Europe, Italian insurers have attached a relatively high impact risk to climate
change trends, while Spanish and Nordic insurer feel less exposed.

In the following section of this report, we show that Italy is deemed particularly at risk of
increased flood damage. The attitude of Spanish insurers can be attributed to the fact that
the country is expected to face lower storm-related claims in a changing climate. In Nordic
countries, one reason mentioned is that public insurance programmes in Norway and
Denmark cover climate risks (flood), resulting in more limited exposure for private insurers.

Chart 27: Perception of climate change risk by segment  Chart 28: Perception of climate change risk by country*
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But limited capacities to quantify it

Unlike reinsurance companies, very few primary insurers report on their nat cat peak
exposure. In general, small and mid-sized insurers have limited modelling capacities and
tend to fully outsource nat cat exposure quantification to external risk modellers.

However, this may increasingly change as regulators tend to put pressure on insurers to
better understand their exposure to nat cat risks. This is the case of the EU Solvency Il
Directive, which is now expected to be implemented in 2016/17.

Catastrophe risk is an important component in the calculation of Solvency Capital
Requirements. Under such requirements, European insurance companies have to report to
regulators that they have an adequate level of capital to match liabilities. For nat cat risks in
particular, liabilities (the amount of claims) are highly uncertain and the EU regulator has
decided to use loss scenarios with a level of probability 1:200 (or 0.05%) or 99.5% Value-at-
Risk, under Solvency Il.

In order to fulfil these requirements, insurers can either use a Standard Formula designed
for the purpose of Solvency Il to assess the catastrophe element of their underwriting risk,
or use one or more catastrophe models.

Willis Re (an insurance and reinsurance broker) deemed that, using the current Standard
Formula would force European insurers to raise their Solvency Capital Requirements
(SCR). Under the new version of the formula (QI5), Willis Re estimates that up to 30% of
European insurers may fail to meet SCR. The motivation tot move to internal models is
likely to be enormous according to the broker.

The EU Solvency Il Directive (article 126) clearly places the responsibility on insurers when
it comes to understanding the robustness and the results provided by the model(s) used.
Companies must be able to demonstrate that they have appropriate in-house
understanding of model selection and model change, including an understanding of
uncertainty associated with catastrophe models.

Building an internal model requires at least five to ten people even for small insurers.

Climate change is not directly mentioned under Solvency Il texts, although it is a source of
uncertainty, categorised as a non-sampling error by Guy Carpenter (see its Managing
Catastrophe Model Uncertainty report).

By moving to internal models and internalising expertise, we believe that insurers will also
be better positioned to understand the uncertainties related to climate change modelling.

Constrained by Solvency Capital Requirements and better understanding of the
uncertainties behind estimates of their peak exposure to nat cat events in a changing
climate creates an environment which is likely to push primary insurers to further
retrocede risks to reinsurers or through alternative risk transfer solutions.

In addition, In the current environment of stress on public deficits, Governments/Public
programmes may increasingly leave the field to private (re)insurers.

Sandy will further increase the deficit of the already debt-burdened National Flood
Insurance Programme, and is therefore likely to reopen the discussions regarding
development towards differentiated premiums depending on location.
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In the Netherlands last year in 2012, Neerlandse (backed by Lloyd's insurer Kiln) began
offering flood insurance using an innovative underwriting and risk assessment tool.

This may also hamper governments to randomly step in when nat cat occur (e.g. Germany in
2002).

Building a climate change impact exposure index

In this section, we provide a mapping aimed at identifying (re)insurers, which are relatively
more exposed to climate change risks. Exposure to the impact of climate change is uneven
amongst (re)insurers. Our rating is based on:

e The exposure of the portfolio to different insurance lines: overexposure to
insurance lines such as property or agriculture tends to increase the exposure to
climate risks.

e The geographical mix of the portfolio: overexposure to countries such as the UK,
which is particularly at risk of increased activity of weather-related events under
climate change scenarios, tends to play negatively in our rating.

Exposure to the climate change impact of different insurance lines

Property and agriculture lines face a greater climate change-related risk according to
Munich Re's analysis (see table below), while motor own damage insurance is slightly less at
risk from such effects, and notably the impact of heat waves and drought. Business
interruption risk (covered by contingency insurance) is also particularly exposed to the
consequences of natural catastrophes and was a particularly important area of claims
following floods in Thailand.

The life/health insurance industry is not immune to climate change effects. Heat waves
such as those experienced in Europe in summer 2003 can lead to increased mortality and
hospitalisations. However, some projections for Europe show that the increase in the
number of deaths due to more frequent heat waves could be more than offset by the
decrease due to less frequent cold snaps.

In general, we understand that the relationships between climate and health are much less
understood.

In October 2010, the Climate Change & Health Working Group at the ClimateWise global
insurance industry association proposed that the Health & Protection industry explores
how to incorporate the health impacts of extreme weather into risk models. A research
project was designed to understand what a 4% rise in cardiovascular disease and
respiratory-driven hospital admissions for every one-centigrade rise in temperature means
for critical illness and income protection claims.
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Chart 29: Impact of climate change on losses in individual insurance lines
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Based on Munich Re's risk matrix table above, we have attributed a climate change risk rating
for each insurance line. Then we calculated an aggregated exposure rating for companies
based on company-specific exposures to different insurance lines (% of premiums).

Chart 30: Climate change risk assessment

Source: "Globe of Natural Hazards", Munich Re, 2009

Chart 31: Munich Re - premiums by insurance line
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For some companies, we had access only to a limited level of detail of their portfolio mix
and we applied average rating for P&C exposure, namely Ageas, Allianz, Hannover Re,
Talanx, and Delta Lloyd in particular.

The results presented in the chart below are relatively intuitive, with pure Life insurers
appearing to be much less exposed (e.g. Prudential and Standard Life) while the companies
the most exposed to property insurance top the ranking (e.g. Mapfre).

Chart 32: Kepler Cheuvreux's climate change impact exposure index
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Building a geographical risk index

Some countries are more at risk from the projected effects of climate change than others.
In order to rate companies' geographical exposure to climate change, we used a
methodology similar to the one we used above for business exposure: climate change risk
exposure by country and exposure to countries based on P&C premiums.

Country rating: in-house assessment based on most recent scientific research

Some profit or non-profit (e.g. GAIN) organisations have come up with climate change
country vulnerability indices. The methodology used better reflects the potential change in
welfare due to climate change than the potential risk of higher insured losses due to climate
change.

In the next section, we explain how we have rated countries to give a view of the risk
exposure of insured portfolios. Since the publication of the IPCC's AR4, researchers have
tried to estimate the impact of projected climate change with higher spatial resolution. We
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have based our country rating on the most recent climate change impact modelling and
following an approach similar to that of Munich Re's risk exposure by insurance line.

We looked at each category of extreme events' impact in terms of insured losses.

Storms are the extreme events with the largest impact in terms of insured losses in Europe
(64% of total insured losses over 1980-2011). Unfortunately simulation of extra-tropical
storms remains a scientific challenge and there is no clear consensus on projected trends
under climate change scenarios. Several studies suggest that the frequency of storms may
decrease in Europe while the most intense and damaging storms may increase in frequency,
especially in Northern and Western Europe. However, more recent studies tend to
invalidate the poleward shift of storm tracks to Northern Europe and conversely predict an
equator-ward shift. Although uncertain, most results tend to point to the UK, Sweden,
Denmark, Germany and the Benelux as the most at risk. Damage costs due to storms may,

however, decline in Iberia.

Chart 33: Projected change in maximum wind speeds*
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Chart 34: Projected change in damage from EU storms*
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Floods are the second costliest natural disaster in Europe for insurers, with 28% of total
insured losses since 1980. In our risk assessment matrix, we differentiate coastal floods
due to the rise in sea levels from river floods due to change in mean precipitations and
extreme precipitations (flash floods). UK, Italy and Benelux are seen as the most exposed
to increased river flood damage due to climate change. Extreme precipitation events are
likely to become more frequent across Europe with the strongest impact on Scandinavian
countries (winter) and Central and Eastern Europe (summer). Damage due to rising sea
levels may increase from the current EUR1.9bn p.a. to EUR5.1bn in the 2020s (mostly sea
flood costs), with the Benelux, the UK, France and Germany the most adversely impacted.
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recent climate conditions (1961-2000)

Source: Donat, Leckebusch, Wild, Ulbrich - Future changes in European winter storm
losses and extreme wind speeds inferred from GCM and RCM multi-model simulations,
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Chart 35: Projected change in flood damage

Chart 36: Projected changes in max. precipitation
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Droughts and heat waves: Climatological events such as droughts, heat waves, forest fires
and cold waves) represented 20% of overall losses over 1980-2011 but only 7% of insured
losses due to low insurance penetration for these kinds of risks. The frequency of heat
waves is likely to increase in Europe, with the number of heat stress days projected to
double in Southern Europe. A recent study led by Swiss Re and ETH Zurich shows that loss
potential due to soil subsidence damage to infrastructures following severe droughts may
double by the 2030s in regions already impacted (e.g. France) and in new areas.

Chart 37: Projections of extreme high temperatures Chart 38: Projected increase in damage from droughts
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*loss potential from soil subsidence by 2021-40 (grey shading >50% vs 1987-2006)

Source: Fischer and Schar, 2010 © Nature Publishing Group, in EEAreport
Source: Swiss Re, ETH Zurich

Based on these analyses, we built the following climate change risk rating of European

countries.
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Table 5: Exposure of european countries to the effects of climate change on extreme events

EUROPE Floods Heatwaves & Less frost and cold Rising sea level Extratropical CC exposure
droughts weather storms
Ireland 3 2 -1 1 1 2.2
UK 3 2 -1 2 3 4.2
Norway 1 -1 1 1 14
Sweden 1 -1 1 3 20
Finland 3 -1 1 1 1.3
Denmark 2 2 -1 1 3 1.2
Baltic and Russia 3 1 -1 1 2 1.7
France 2 3 -1 2 2 0.8
Belgium 3 2 -1 2 2 2.3
Netherlands 3 2 -1 2 2 1.2
Germany 1 1 -1 2 3 1.8
Czech republic 3 2 -1 1 2.9
Poland 2 2 -1 1 2 3.2
Austria 2 2 -1 1 1.0
Switzerland 2 2 -1 18
Slovakia 2 2 -1 2.2
Romania 2 3 -1 1.5
Croatia/Serbia 2 3 -1 1.0
Italy 3 3 1 5.0
Spain 2 3 1 -1 0.5
Portugal 1 3 1 -1 0.4

Source: Kepler Cheuvreux

In order to ensure that we do not integrate into our analysis the type of perils covered by
public insurance programmes or that are not covered by insurance, we have modulated
these results based on the following two tables (main insured perils by country and
penetration rate of insurance by country and by type of peril).

For instance, while Swiss Re's study shows that Denmark would be increasingly hit by
drought-related subsidence damage, the peril is currently not covered.

Chart 39: Natural catastrophe insurance coverage across Europe
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Source: CEA
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Table 6: QIS5 standardised scenario country "Q" factors

Country Windstorm Earthquake Flood Hail Subsidence
Austria 0.08% 0.10% 0.15% 0.08%
Belgium 0.16% 0.02% 0.10% 0.03%
Bulgaria 1.60% 0.15%

Croatia 1.60%

Cyprus 2.12%

Czech Republic 0.03% 0.10% 0.40%

Switzerland 0.08% 0.25% 0.15% 0.06%
Denmark 0.25%

France 0.12% 0.06% 0.10% 0.01% 0.05%
Germany 0.09% 0.10% 0.20% 0.02%
Greece 1.85%

Hungary 0.20% 0.40%

Iceland 0.03%

Ireland 0.20%

Italy 0.80% 0.10% 0.05%
Luxembourg 0.10% 0.03%
The Netherlands 0.18% 0.02%
Norway 0.08%

Poland 0.04% 0.30%

Portugal 1.20%

Romania 1.70% 0.40%

Slovakia 0.15% 0.45%

Slovenia 1.00% 0.30%

Spain 0.03%

Sweden 0.09%

UK 0.17% 0.10%

Source: Scor

We obtain the following mapping matrix on combining our indices of business and
geographical exposure (% of P&C premiums) to the impact of climate change.

Chart 40: Mapping of climate change impact: exposure of (re)insurers
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Primary insurance vs. reinsurance

The nature of the business is also of import. Reinsurance bears the peak risk, and hence is
more affected by a change in frequency of the most intense catastrophes, while an increase
in the frequency of smaller events would be more of a concern for primary insurers, which
tend to retain the losses associated to small and mid-sized catastrophes. Swiss re,
Hannover Re and Scor are pure reinsurance companies.

P. Kepler
‘b’ Cheuvreux

Chart 41: Risk sharing - management of catastrophes Chart 42: Exposure to insurance and reinsurance*
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Source: Kepler Cheuvreux, Company data

Mitigating the risks
The insurance industry has several options available to enable it to adapt to a changing
climate risk:

e Adjusting risk models for changing hazard situations: Some companies have
started to switch to internal models (e.g. Unipol). Allianz carried out a simulation of
flood damage in Italy under a climate change scenario last year. Generali and
Zurich have special climate change advisors.

e Reinsurance, alternative risk transfer solutions: Following the intense
cloudbursts in Denmark in 2010 and 2011, Tryg reacted by increasing its
reinsurance coverage both for peak risk and for the accumulation of smaller events
inoneyear. In 2011, AXA further increased its nat cat bond cover to EUR455m.

e Improved claims handling (loss adjustment): This includes preventive measures
with insurers.

e Exclusion of particularly exposed areas: This is linked with the nature of the
insurance market. In France, for instance, where the nat cat public insurance
programme imposes a flat rate across the country to cover nat cat risks, insurers
have little room for action. In Germany, coastal floods are not insured as the risks
are deemed too high. In the UK, extremely flood-prone areas are also left aside by
private insurers.

In the table below, we propose a review of how climate change is integrated into
companies' group risk management systems, their modelling capacities, along with
potential participation in research associations or programmes, and their risk retrocession
strategies.
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Table 7: Integration of climate change in risk management, risk modeling, and retrocession strategies

Governance Risk modelling Retrocession
Person in charge of climate Integration of climate changeriskin Use of models Research initiative
change ERM
Aegon Global Head of Sustainability Climate change not identified as a
trend that will have a significant
impact on the business
Ageas Solvency capital: Stress events are Policy limits concentration
calibratedtoa'lin 30' years event. management and reinsurance.
3.33% that the business will seek Property highest retention per
external capital. event at EUR351m
Allianz Three Board members Climate change risk management Either vendors or proprietary  Climatewise (co-founder) Risk swaps (exchange exposure
responsible respect. for Finance, procedures are integrated into group's models. Recent work to better to EU and US events for
Asset Management and for RMF, incl. risk underwriting and assess flood risk in Italy under exposure to Japanese events).
Global Lines identification. Nat cat limit (net basis)  climate change scenario. Cat bonds protect against US
calibrated on occurrence with a Sensitivity tests to deal with hurricanes (net loss potential
probability of 0.4% uncertainties of the model. EUR653mn for a 1:250yr
event).
AXA Ethics and governance Climate Changerisks are primarily Use of several external Climate Change is one of the Reinsurance purchase is
committee managed within AXA's Group Risk catastrophe modelling three funding areas of the AXA centralised. AXA Global P&C
Management (GRM). Climate Change- software, regularly assessed Research Fund, a EUR100m had a total cat bond cover of
related risks exposure analysis mainly ~ within GRM initiative. EUR455m atend 2011
focuses on extreme weather events.
CNP Assurances CEOQOiisin charge of the Direct risks relating to climate change
Sustainable Development remain marginal and are part of the
approach watch established for emerging risks.
Delta Lloyd Integration of climate change risk Windstorm catastrophe Reinsurance contract protects

Euler Hermes

Generali CFO. Also, anindependent
Director of the Board has held a
position as member of the bureau

of the IPCC

seems to be a priority of sustainability
strategy. The group seeks a holistic
approach

Past experience show little impact on
group's results from weather events,
Euler Hermes cannot rule out the

possibility that such events could affect

its net income in the future

Emerging risks which derive from
internal or external environment
changes, that may bring to increased
exposures to risks already included in
the Group Risk Map or risks that may
require the introduction of new
categories. They include the climate
change risk.

scenarios simulated in a
stochastic simulation model
(RMS). Use of postal codes to
assess exposure

Use of specific actuarial,
stochastic or deterministic
models.

against a 1:200yr storm
(EUR390m covered vs.
EUR410min 2011 and
retention limit of EUR50m)

Little detail

Source: Source: CDP, Company reports
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Table 8: Integration of climate change in risk management, risk modeling, and retrocession strategies - continued

Governance
Person in charge of climate
change

Integration of climate change risk in
ERM

Risk modelling

Use of models Research initiative

Retrocession

Hannover Re The Executive Board has the

highest level of responsibility for

Group-wide risk management
including e.g. climate change.

Mapfre Corporate General Director of
Resources and Media
Scor
Talanx
Topdanmark CSR Steering Committee

The risk management procedures
include performing qualitative
assessment of Emerging Risks such as
climate-change related risks

A concern mostly for Mapfre America,
Mapfre International, and Mapfre Re

Analyses trends such as climate
change in the various divisions with a
risk management and product
development view.

Topdanmark follows closely and
constantly the trend in weather-
related claims to adopt and enhance

our risk analysis and risk management.

Use of licensed simulations
models supplemented by
internal expertise.

Use of catastrophic event risk
exposure estimates, usually
made by independent experts

Extensive use of external
catastrophe modelling software constitutedin 2011
(RMS and AIR). Access to local

cat model expertise for

Australia. Systematic sensitivity

analyses are carried out to

stress-test the key parameters

of the models. For non-

modelled perils, Scor kept its

R&D capacity stable given the

challenges in S-E Asia.

Use of licensed simulations
models supplemented by
internal expertise. Simulation
models are used to analyse the
worldwide implications of nat
cat due to e.g. climate change.

Uses an in-house risk model to
calculate non-life risks. As
example, in 2012 the group has
started developing a
geographical map used to
forecast where rainstorms and
storms are expected to happen.

OASIS, Scor Global Risk Center

yoJeasal Hs3

Issuance of cat bonds to
transfer peak exposure
(EUR100m for EUWS)

Contingent capital equity lined
increased from EUR75m to
EUR150min 2012.

Use of cat bonds against peak
exposures from European
storms. Net exposureto a
1:250y loss Europe storm of
EUR359m in 2012. Highest net
exposure: US storm
(USD796m)

Reinsurance covers storm
claims of up to DKK 5,100m
with a retention of DKK 100m.
Further coverage if other
storms happen the same year.
Specific reinsurance coverage
for rainstorms with maximum
retention of DKK 75m.

Source: Source: CDP, Company reports
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Table 9: Integration of climate change in risk management, risk modeling, and retrocession strategies - continued

Governance
Person in charge of climate
change

Integration of climate change risk in
ERM

Risk modelling

Use of models Research initiative

Retrocession

Tryg

Unipol

Zurich

CSR director.

Sustainability Committee is the
highest level of direct
responsibility for climate change
within our company and it is
under the supervision of the
Chief Executive Officer.

Every year, Tryg carries out a risk
mapping process, which aims to
identify new risks that cannot be
assessed using statistical analyses.
These assessments are compiled in
Tryg's risk database and form the basis
of ongoing risk reporting. Selected risk
scenarios based on this work are
incorporated directly into Tryg’s
calculation of the necessary capital
requirement (Individual Solvency
Requirement) and in Tryg’s 'Own Risk
and Solvency Assessment’ (ORSA).

Group climate change Advisory
Council is one of the four panels of
external experts advising senior
management.

Climatewise

The group adapts its risk
management procedures to
solvency Il,incl. the
development of an internal
model. Stress-test scenarios
led by the Risk management
Combination of external and Climatewise
in-house models. Continues its

effort to include modelling or

loadings for non-modelled lines

(China, Brazil, South Africa,

Mexico) were peril regions

assessed for 2012 for climate-

induced risks for instance)

yoJeasal Hs3

Reinsurance coverage revised
up following high cloudburst
claimsin 2010 and 2011.
Aggregate cover for small-mid
size events (DKK 500m with
retention of DKK 400m) Cover
sufficient to cope with up to
1:250y storm event

Hail risk covered by non-
proportional types of cover

Reinsurance both for unusually
severe and unusually frequent
nat cat events. Loss retentions
of USD500m and USD320m
respectively in US and Europe
with 36%-39% co-participation
to reinsurance catastrophe
treaties. Use of cat bonds

Source: Source: CDP, Company reports
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To conclude

Insurance companies with a high exposure to the projected impact of climate change, with
low internal nat cat research capacities and low reinsurance coverage are the most at risk,
in our view. Ageas and Mapfre seem to be one step behind, while Delta Lloyd compensates
for low internal modelling capacities (use of only one model) with significant retrocession of
peak risks associated with low probability storm events.

More generally, in a scenario in which climate extremes increase in frequency and intensity,
the insurance sector is likely to transfer this additional risk to the reinsurance industry
and/or to capital markets, hence eroding profitability in order to mitigate profit volatility
and capital requirements under solvency rules.
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Reinsurance, main winner, unless...

Nat cat peak exposure is mostly retained by reinsurers. Can climate change-
inflated events impact their capital, potentially creating a systemic risk? We
apply a climate change stress test scenario to reported peak exposures of
European reinsurers to 1-in-200yr US hurricane and EU windstorm perils.
Hannover Re is the least exposed.

In a scenario wherein climate change would actually bring new extremes, insurers are likely
to increase their exposure to extreme perils and their need to transfer risk. This trend
would take a long time if changes in the assessment of exposure are made on a ex-post
basis (i.e. following natural catastrophes), or may be more widespread if any of the three
leading risk modelling companies start adjusting their model assumptions on the basis of
more evidence and consensus regarding scientific research on the projected impact of
climate change on the severity and frequency of key perils.

We would therefore expect reinsurance companies to benefit from further risk
retrocession by primary insurers in a context of more uncertain losses, in a changing
climate, combined with stricter Solvency Capital Requirements.

Although the reinsurance sector is the most exposed when a mega event occurs, the loss of
profitability is generally covered on the short-to-medium term by subsequent hikes in
reinsurance premium rates.

However, the question we raise below is whether climate change could inflate claims
related to the most intense events to such a level that the capital base of reinsurers could
be hit.

Testing reinsurers’ resilience to climate change scenarios

The high concentration in the reinsurance sector would tend to create a systemic risk in the
event an accumulation of major events occurs the same year. Reinsurers provide estimates
of their peak exposure for single events, with the main exposure areas often appearing to
be US hurricanes and Europe windstorm.

In this section, we draw up a climate-change stress-test scenario in order to estimate to
what extent the capital base of reinsurers might be at risk in the event of a low-probability
scenario where 1-in-200 year US hurricane and EU windstorm events (i.e. with a
probability of 0.05%) occur the same year.

We based our analysis on estimated loss distribution curves for European windstorm and
US hurricane events (source: Hiscox). In order to reflect the impact that climate change
may have on these estimates, we apply the results of recent scientific papers modelling the
potential impact of climate change on European winter storm losses (Schwierz and al., 2010)
and a simulation carried out by AIR Worldwide for the Association of British Insurers
assessing the impact of a climate change scenario leading to a 6% increase in wind speeds
oninsured losses for US hurricanes.
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Chart 43: CC impact on EU windstorm damage*
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Chart 44: CC impact on the loss distribution curve
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Chart 45: CC impact on US hurricane damage*

*current and climate change scenario(2080s) loss distribution curves for EU windstorm
Source: Hiscox, Kepler Cheuvreux

Chart 46: CC impact on the loss distribution curve
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Source: AIR Worldwide, ABI report 2005

Stress tests for reinsurers

Based on peak exposures reported by reinsurers under our coverage, we apply similar
climate change scenarios in order to tweak peak exposures.

There are of course significant caveats in applying average industry-wide estimates to
single companies due to their different geographical exposures of insured assets and
different tools to retrocede extreme risks. Companies may want to correct these rough

assumptions and provide more company-specific
exposures under climate change scenarios.
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Chart 47: Munich Re: peak risk exposures Chart 48: Swiss Re: peak risk exposures™
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Can climate change create capital risks for reinsurers?
We then cumulate and look at these peak exposures against different financial metrics to
assess the financial exposure of these companies under a climate change scenario.

This is a deliberate high-stressed scenario with extremely low probability (1:40,000,
assuming the two events are independent), its results have to be viewed with this in mind.
In other words, we would need to face a 0.025% probability scenario in which both climate
change stressed 1-in-200yr EU windstorms and US hurricanes would occur in the same
year to see the P&C risk capital of Swiss Re, Munich re, and Scor totally consumed by
associated claims.
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Chart 51: Climate change scenario stress test on key financial metrics for reinsurers
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Even under climate-change-stressed scenarios, we believe that weather-related
catastrophes are likely to remain profitability events for reinsurers. It is even more unlikely
that capital can be seriously hit given that:

e Climate change simulations are calibrated to provide results for the end of the
century. Hence we compare here potential losses in the 2080s vs. current capital
bases. Reinsurers will have the opportunity to raise P&C risk capital over time or
reduce exposure to peak perils. Swiss Re and Munich Re appear today
particularly well positioned to understand the climate change risks thanks to the
use of strong proprietary models. Consequently, they can adjust their exposure
to perils when they consider that the actual level of risk is not adequately priced
in. Munich Re notably decreased its exposure to EU storm risk in 2012
considering that rates were too low.

e They may further create capital shields through retrocession, or use of
alternative risk transfer solutions such as cat bonds or contingent capital
instruments, and transfer peak risk to capital markets.

A driver for alternative risk transfer solutions

Cat bond market back to pre-crisis levels

Insurance companies may use catastrophe bonds as an alternative to traditional catastrophe
reinsurance. CAT bonds are multi-year risk securities usually structured as floating rate
bonds. Rating agencies often rate them below investment grate (BB or B category).

The principal repayment is conditioned by the occurrence of natural catastrophes. On the
one hand, if no nat. cat occurs, the insurance company would pay Libor plus a spread of
between 3% and 20%. On the other hand, if a catastrophe happens, then the principal
would be used by the insurance firm to pay its claim-holders, and the subscriber who takes
on the natural catastrophe risk would lose his investment. This structure of potential loss of
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principal may be triggered by four different techniques: 1) indemnity (if total claims add up
to more than a contractual amount); 2) modelled loss (if total losses calculated through a
catastrophe model are above the contractual amount); 3) indexed to industry loss (if total
losses exceed a contractual amount); or 4) parametric (function of any parameter of the
natural catastrophe type - e.g. wind speed and contractual level for hurricanes).

According to Munich Re, the outstanding cat bond capacity overshot the pre-crisis level in
2012 with a market still clearly skewed towards US wind and US earthquake events.
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Chart 527: Outstanding and issued cat bond volume (USDm) Chart 48: Outstanding cat bond capacity by peril
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Investors in such products may be catastrophe-oriented funds, hedge funds or classic asset
managers who look for diversification and returns not closely correlated to those on equity
or fixed-income markets as well as significant yields.

Clear Solvency rules may develop coco bond solutions

Contingent capital instruments are relatively similar risk transfer mechanisms where the
(re)insurer issues debt which is written down or converted into equity when a trigger point
such as a regulatory capital threshold is reached. This type of capital shield is also used by
banks.

Scor, Allianz and Swiss Re notably have been using coco bonds to protect their capital
position and solvency ratios in case of trouble.

Swiss Re recently (in March 2013) issued an 11.5-year USD750m coco bond to be triggered
in the case Swiss Re's capital ratio falls to less than 125% of the value of its liabilities.

Table 10: Issuance of contingent capital bonds by insurers

Source: Munich Re

Company Amount issued Date of deal Period Condition

Scor EUR150m December 2010 3yrs Nat cat losses exceed a certain threshold Equity warrants
Allianz EUR500m July 2011 10yrs N/A Convert to equity
Swiss Re USD750m March 2013 11.5yrs Capital ratio falls to less than 125% of liabilities Writedown

Source: Articles, Kepler Cheuvreux

Scor's coco bond was activated in 2011, adding 2.3% of new share.
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Beyond risks: market opportunities?

While emerging countries appear to be promising territories from a growth
perspective and a market for climate change adaptation services, these regions
are poorly covered by sophisticated nat cat model vendors. The use of
parametric insurance contracts is a good way to mitigate the higher
underwriting risk on these markets.

Will adaptation needs further boost the P&C insurance market?

The penetration of insurance remains particularly low in Asia and Africa. The demand for
insurance coverage generally depends on economic growth, willingness to pay for
insurance, political conditions, and insurability of nat cat risks.

Chart 53: Property insurance premiums per capita
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Source: Munich Re

Economic growth is already increasing the demand for insurance coverage, and notably
non-life insurance, which saw annual average growth rates of ~13% over 2000-2010.

However, in 2008, weather-related insurance coverage was still very low in emerging
countries at 6.7% (vs. 55% in developed countries).
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Chart 54: Life and non-life premium growth rates 2010 vs. The 2000-2009 avg.
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The higher frequency and severity of natural catastrophe is seen as a trigger for increased
demand for insurance coverage, and Asia, LatAm & Caribbean and sub-Saharan Africa were
flagged as most exposed to the effect of climate change costs, with annual costs of
adaptation estimated at respectively USD43bn, USD21.3bn and USD17bn (in 2005
USDbn).

In an Economics of Climate Adaptation report, insurance is flagged as a cost-effective
solution for mitigating expected losses due to climate change. In the example below, which
looks at adaptation solutions in the Indian State of Maharashtra for instance, the report
estimates that insurance can be an adequate solution for averting ~30% of expected losses
due to climate change.

Chart 55: Adaptation costs under CC scenario Chart 56: Adaptation cost curve for Maharashtra, India
Middle East & North Am The initial portfolio of responses cost-effectively
averts much of the \‘\]\\'('h'd losses
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*Regionalised annual costs of adaptation under climate change scenario (excl. Benefits Source: ECA, Economics of Climate Adaptation, Swiss Re

from climate change)
Source: World Bank 2010
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Of the 35 respondents to the CDP having provided a view on how climate change may
induce business opportunities, 40% estimate that climate change drivers are likely to
increase the demand for existing or new (re)insurance products and that the magnitude of
the impact on their business would be medium-to-high. This is particularly true for
reinsurers, which tend to support the view expressed in the sections above that changes in
extreme weather events are likely to benefit the reinsurance industry first and foremost.
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Chart 57: Total and insured weather catastrophe losses* Chart 58: Perception of business opportunities*
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.
Opening the markets

Swiss Re recognises in its CDP questionnaire (2010) that tapping into this market will
require considerable resources. Products, such as natural catastrophe insurance and
reinsurance, national catastrophe bonds, weather derivatives and weather index insurance
could benefit from increasing demand for flood and crop protection insurance.

The company seems particularly well positioned with a 30% global market share in weather
and weather contingent commodity structures in 2009.

During our climate change conference call in November 2012, Stéphane Hallegatte (a
member of the IPCC and Senior Economist at the World Bank) hinted that insurers will be
able to win market share in developing countries such as India if they can get involved in
national adaptation plans and tweak their products into adaptation products.

He notably identified Munich Re as the most active in climate change adaptation, with
concrete actions such as: 1) their research for enhanced risk assessment; 2) involvement in
the development of insurance in developing countries where adaptation needs are higher;
and 3) the launch of innovative products such as micro-insurance for farmers in Africa.

Overall, as seen in the table below, climate change adaptation services/products generate
only a very small share of total premiums, and despite the perception of a growing market,
most reinsurers do not expect these new products to generate enough premiums to serve
as a growth driver in the mid-term.
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Table 11: Opportunities in climate risk insurance products and product development

Market Opportunity Product development
Swiss Re Difficult to predict. From several hundreds to Parametric insurance

millions of USD in the next 5-10 years, depending on

growing interest from governments or multilateral

organisations. Sees also a real possibility in micro

insurance market, notably driven by the demand for

coverage against severe weather. Potential from

demand for parametric insurance coverage from

states/municipalities.

Munich Re Quantification of the financial implications is not
possible at this point

Munich Re founded MCIlI in 2005. Recent test
project aimed at developing insurance solutions in 3
Caribbean countries to deliver CC adaptation
benefits in developing countries through a public-
private partnership approach

Scor N/A Scor is involved in parametric product solutions in India
(based on agricultural yield) and Mongolia (live-stock)
Hannover Re Over the past five years Hannover Life Re has built Reinsurance coverage is geared to provide comprehensive
up a profitable premium volume in the micro protection against unpleasant surprises

insurance segment currently approaching EUR10m.
The growth prospects are favourable. Yet with micro
insurance, too - or indeed particularly with such
products -, the maxim must be "quality before
volume".

Allianz Sees opportunities through the demand from clients  Investigates the creation of multi-peril micro insurance
globally for products mitigating the effects of climate coverage for the agricultural sectors in developing
change. The overall share of business is still countries, together the MClI|
considered small, with increased client demand
expected to materialise only in the mid- to long term

Source: CDP database, Climatewise database

But beware of blind growth!

Although emerging markets offer interesting market potential for growth in P&C
insurance, we note that this expansion may be profitable only to the most cautious and
informed (re)insurers.

Following the floods in Thailand, Swiss Re launched a study to better identify other
emerging countries in which flood events could prove dramatic in terms of economic and
insured losses. The study concluded that other countries present even greater risks than
Thailand, with China topping the ranking, followed by Brazil, Russia and India.

Ironically, these countries remain blind spots in terms of risk modelling for damage from
floods as they are not covered by flood models of AIR, EQECAT and RMS.
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Chart 59: Emerging markets "flood hot spots" rankings  Chart 60: Flood model coverage by modelling vendors*
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Depending on the pace of the expansion of (re)insurers to these countries and the capacity
of external model vendors to extend the geographical coverage of their models, the portion
of risk capital deriving from non-modelled perils may grow and accentuate the degree of
uncertainty in the assessment of the risk capital base needed to cover nat cat risks.

The floods in Thailand were a good reminder of how wrong the estimates were of the
country's exposure. The chart below shows how the underwriting risk appeared very high
as claims consumed several years of the country's Non-Life premiums, while the
underwriting risk for five of the other top 6 flood events in developed countries remained
under control.

Chart 61: Top 6 insured fresh water floods in history
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Source: Swiss Re Economic Research databases, Oxford economics

Parametric insurance products proposed by reinsurers therefore make it possible to tap
the markets, while, at the same time, limiting the underwriting risk.

For (re)insurers exposed to emerging countries, investors may expect more disclosure on
what share of their nat cat exposure comes from regions where they use deterministic
models to estimate probable losses.
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Chart 62: Exposure to emerging countries (net/gross premiums)
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Research ratings and important disclosures
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certain U.S. recipients in reliance on Rule 15a-6 through US Broker-Dealers registered under the U.S. Securities Exchange Act of 1934, as amended.

Each U.S. recipient of this report represents and agrees, by virtue of its acceptance thereof, that it is a "major U.S. institutional investor" (as such term is defined
in Rule 15a-6) and that it understands the risks involved in executing transactions in such securities. Any U.S. recipient of this report that wishes to discuss or
receive additional information regarding any security or issuer mentioned herein, or engage in any transaction to purchase or sell or solicit or offer the
purchase or sale of such securities, should contact a registered representative of the US Broker-Dealer that provided the report. Under no circumstance
should you direct orders to CA Cheuvreux North America as payment for products or services provided by KCM, Inc. In turn, under no circumstance should
you direct orders to KCM, Inc. as payment for products or services provided by CA Cheuvreux North America.

CA Cheuvreux North America is a broker-dealer registered with the Securities and Exchange Commission ("SEC"), a member of the Financial Industry
Regulatory Authority ("FINRA"), the New York Stock Exchange ("NYSE") and the Securities Investor Protection Corporation ("SIPC"). You can reach CA
Cheuvreux North America at 1301 Avenue of the Americas, 15th floor, New York, NY 10019, phone (212) 492-8800; Equity trading: (212) 492-8825. Further

information is also available a www.cheuvreux.com

KCM, Inc.is a broker-dealer registered with the SEC, a member of FINRA and SIPC. You can reach KCM, Inc. at 600 Lexington Avenue, New York, NY 10022,
phone (212) 710-7606; Equity trading: 212-710-7602. Further information is also available at|www.keplercapitalmarkets‘coml

You may obtain information about SIPC, including the SIPC brochure, by contacting SIPC directly at 202-371-8300; websitel http://www‘sipc‘org]

CA Cheuvreux North America is a wholly owned subsidiary of Crédit Agricole Cheuvreux S.A. which is, in turn, owned by Kepler Capital Markets SA. As part of
the ownership of Crédit Agricole Cheuvreux S.A., Kepler Capital Markets SA is entitled to distribute certain financial research produced by Crédit Agricole
Cheuvreux S.A.
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KCM, Inc. is a wholly owned subsidiary of Kepler Capital Markets SA. Kepler Capital Markets SA, registered on the Paris Register of Companies with the
number 413 064 841 (1997 B 10253), whose registered office is located at 112 avenue Kléber, 75016 Paris, is authorised and regulated by both Autorité de
Contréle Prudentiel (ACP) and Autorité des Marchés Financiers (AMF).

The US Broker-Dealers are under common ownership, but operate independently in the US. In this regard, US Broker-Dealers are the distributors of this
research publication in the United States. Commissions are not shared between US Broker-Dealers (directly or indirectly).

Nothing herein excludes or restricts any duty or liability to a customer that US Broker-Dealers have under applicable law. Investment products provided by or
through US Broker-Dealers are not insured by the Federal Deposit Insurance Corporation and are not deposits or other obligations of any insured depository
institution, may lose value and are not guaranteed by the entity that published the research as disclosed on the front page and are not guaranteed by US
Broker-Dealers.

Investing in non-U.S. Securities may entail certain risks. The securities referred to in this report and non-U.S. issuers may not be registered under the U.S.
Securities Act of 1933, as amended, and the issuer of such securities may not be subject to U.S. reporting and/or other requirements. Rule 144A securities may
be offered or sold only to persons in the U.S. who are Qualified Institutional Buyers within the meaning of Rule 144A under the Securities Act. The information
available about non-U.S. companies may be limited, and non-U.S. companies are generally not subject to the same uniform auditing and reporting standards as
U.S. companies. Securities of some non-U.S. companies may not be as liquid as securities of comparable U.S. companies. Securities discussed herein may be
rated below investment grade and should therefore only be considered for inclusion in accounts qualified for speculative investment.

Analysts employed by Kepler Capital Markets SA, a non-U.S. broker-dealer, are not required to take the FINRA analyst exam. The information contained in this
report is intended solely for certain "major U.S. institutional investors" and may not be used or relied upon by any other person for any purpose. Such
information is provided for informational purposes only and does not constitute a solicitation to buy or an offer to sell any securities under the Securities Act of
1933, as amended, or under any other U.S. federal or state securities laws, rules or regulations. The investment opportunities discussed in this report may be
unsuitable for certain investors depending on their specific investment objectives, risk tolerance and financial position.

In jurisdictions where US Broker-Dealers are not registered or licensed to trade in securities, or other financial products, transactions may be executed only in
accordance with applicable law and legislation, which may vary from jurisdiction to jurisdiction and which may require that a transaction be made in
accordance with applicable exemptions from registration or licensing requirements.

The information in this publication is based on sources believed to be reliable, but US Broker-Dealers do not make any representation with respect to its
completeness or accuracy. All opinions expressed herein reflect the author's judgment at the original time of publication, without regard to the date on which
you may receive such information, and are subject to change without notice.

US Broker-Dealers or their affiliates may have issued other reports that are inconsistent with, and reach different conclusions from, the information presented in
this report. These publications reflect the different assumptions, views and analytical methods of the analysts who prepared them. Past performance should not be
taken as an indication or guarantee of future performance, and no representation or warranty, express or implied, is provided in relation to future performance.

US Broker-Dealers and any company affiliated with it may, with respect to any securities discussed herein: (a) take a long or short position and buy or sell such
securities; (b) act as investment and/or commercial bankers for issuers of such securities; (c) act as market makers for such securities; (d) serve on the board of
any issuer of such securities; and (e) act as paid consultant or advisor to any issuer. The information contained herein may include forward-looking statements
within the meaning of U.S. federal securities laws that are subject to risks and uncertainties. Factors that could cause a company's actual results and financial
condition to differ from expectations include, without limitation: political uncertainty, changes in general economic conditions that adversely affect the level of
demand for the company's products or services, changes in foreign exchange markets, changes in international and domestic financial markets and in the
competitive environment, and other factors relating to the foregoing. All forward-looking statements contained in this report are qualified in their entirety by
this cautionary statement.

France: This publication is issued and distributed in accordance with Articles L.544-1 and seq and R. 621-30-1 of the Code Monétaire et Financier and with
Articles 313-25 to 313-27 and 315-1 and seq of the General Regulation of the Autorité des Marchés Financiers (AMF).

Germany: This report must not be distributed to persons who are retail clients in the meaning of Sec. 31a para. 3 of the German Securities Trading Act
(Wertpapierhandelsgesetz - “WpHG”). This report may be amended, supplemented or updated in such manner and as frequently as the author deems.

Italy: This document is issued by Kepler Capital Markets, Milan branch and Crédit Agricole Cheuvreux S.A., branch di Milano, authorised in France by the Autorité
des Marchés Financiers (AMF) and the Autorité de Contréle Prudentiel (ACP) and registered in Italy by the Commissione Nazionale per le Societa e la Borsa
(CONSOB) and is distributed by Kepler Capital Markets S.A and Crédit Agricole Cheuvreux, Société Anonyme (S.A.), authorised in France by the AMF and the ACP
and registered in Italy by CONSOB. This document is for Eligible Counterparties or Professional Clients only as defined by the CONSOB Regulation 16190/2007
(art. 26 and art. 58).0Other classes of persons should not rely on this document. Reports on issuers of financial instruments listed by Article 180, paragraph 1, letter a)
of the Italian Consolidated Act on Financial Services (Legislative Decree No. 58 of 24/2/1998, as amended from time to time) must comply with the requirements
envisaged by articles 69 to 69-novies of CONSOB Regulation 11971/1999. According to these provisions Kepler Capital Markets S.A and Crédit Agricole
Cheuvreux, Société Anonyme (S.A.)warns on the significant interests of Kepler Capital Markets S.A and Crédit Agricole Cheuvreux, Société Anonyme (S.A.)indicated
in Annex 1 hereof, confirms that there are not significant financial interests of Kepler Capital Markets S.A and Crédit Agricole Cheuvreux, Société Anonyme (S.A.)in
relation to the securities object of this report as well as other circumstance or relationship with the issuer of the securities object of this report (including but not
limited to conflict of interest, significant shareholdings held in or by the issuer and other significant interests held by Kepler Capital Markets S.A and Crédit Agricole
Cheuvreux, Société Anonyme (S.A.)or other entities controlling or subject to control by Kepler Capital Markets S.A and Crédit Agricole Cheuvreux, Société
Anonyme (S.A.)in relation to the issuer) which may affect the impartiality of this document]. Equities discussed herein are covered on a continuous basis with regular
reports at results release. Reports are released on the date shown on cover and distributed via print and email. Kepler Capital Markets, Milan branch and Crédit
Agricole Cheuvreux S.A., branch di Milano analysts are not affiliated with any professional groups or organisations. All estimates are by Kepler Capital Markets S.A
and Crédit Agricole Cheuvreux, Société Anonyme (S.A.)unless otherwise stated.

Spain: This document is only intended for persons who are Eligible Counterparties or Professional Clients within the meaning of Article 78bis and Article 78ter
of the Spanish Securities Market Act. It is not intended to be distributed or passed on, directly or indirectly, to any other class of persons. This report has been
issued by Kepler Capital Markets, Sucursal en Espafia and Crédit Agricole Cheuvreux Espafa S.V, registered in Spain by the Comisién Nacional del Mercado de
Valores (CNMV) in the foreign investments firms registry and it has been distributed in Spain by it or by Kepler Capital Markets S.A and Crédit Agricole
Cheuvreux, Société Anonyme (S.A.) authorised and regulated by both Autorité de Controle Prudentiel and Autorité des Marchés Financiers. There is no
obligation to register neither file any report and any supplemental documentation or information with the CNMV. Neither verification nor authorisation or
compliance revision by the CNMV regarding this document and related documentation or information needs to be fulfilled in accordance with the Spanish
Securities Market Law (Ley del Mercado de Valores).

Switzerland: This publication is intended to be distributed to professional investors in circumstances such that there is no public offer. This publication does
not constitute a prospectus within the meaning of Articles 652a and 1156 of the Swiss Code of Obligations.

Canada: The information provided in this publication is not intended to be distributed or circulated in any manner in Canada and therefore should not be
construed as any kind of financial recommendation or advice provided within the meaning of Canadian securities laws.

Other countries: Laws and regulations of other countries may also restrict the distribution of this report. Persons in possession of this document should inform
themselves about possible legal restrictions and observe them accordingly.
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