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1. ANNEXES
1.1. Evidence of climate changand benefits of adaptation action
Global warming: current evidence

The main climatic drivers are tempéuire rise, changes in precipitation patterns, changes in
intensity and frequency of extreme weather events (extreme precipitation, heat waves, cold
spells, storms), sea level rise and changing wind patterns (Altvater et al., 2011a).

The average tempera&utin Europe has continued to increase. Temperature over the land
areas in the last decade (280D 1 0) was 1. 2 Al899 average €1 0Cfdrthe 1 8 50
combined land and ocean area). Considering the land area, 8 out of the last 13 years of the
period B50-2010 were the warmest years since 1850 (EEA, 2011). Consistent with previous
trends, the rate of warming has been greatest in high latitudes in Northern Europe.

Annual precipitation trends in the 20th century showed an increase in Northern Europe (10
40%) and a decrease in some parts of Southern Europe (0p%0 @EEA, 2008; Del Rio et

al. 2011). At the continental scale, winter snow cover extent has a high variability and a non
significant negative trend over the period 12807 (Henderson and Leatis, 2010).

High-temperature extremes (hot days, tropical nights, and heat waves) have become more
frequent, while low temperature extremes (cold spells, frost days) have become less frequent
in Europe (EEA, 2011) based on Climate Research Unit (CRUjlegtidlatasets HadCrut3

(land and ocean) and CruTemp3 (land only). In Eastern Eurepsummerof 2010 was
exceptionally hot, with an amplitude and spatial extent that exceeded the previous 2003 heat
wave (Barriopedro et al., 2011). These two heat whvake the seasonal temperature records
over approximately half of Europe.

The recently published special report by IPCC on 'Managing the risks of extreme events and
disasters to advance climate change adaptation' (IPCC, 2@aR)inesthe interaction of
climatic, environmental, and human factors that can leategmtiveimpacts and disasters,
options for managing the risks posed by impacts and disasters, and the important role that
non-climatic factors play in determining impacts. The SREX (IPCC, 2012)sstatelence

from observations gathered since 1950 of changes in some extremes. Confidence in observed
changes in extremes depends on the quality and quantity of data and the availability of studies
analysing these data. It consequently varies across regmohfor different extremevents

The Special Report identifies a likely increase in the frequency of heavy precipitation events
or proportion of total rainfall. SREX also identifies, with medium confidence, an increase in
the length or number of warm diseor heat waves.

With regard to human fatalitiethe most prominent natural hazal faris heat waves. The
2003 heat wave killedover 70 000peoplein 12 western and central European countries
(EEA-JRGWHO, 2008). Heat waves were also responsiblenfamerous fatalities in the
summers of 2006 in Western Europe and the summer of 2007 in Eastern Europe.

Of all types of natural disasters, flooding and storm events result igréatesteconomic
lossescompared withother types of disasters in the EU 2%y flooding and 32% by
storms). The most significant flooding events in terms of economic losses were in the UK in
the summer of 2007 (4 billion), in Switzerland, Austria and Germany in 2005 (2.8 billion) and
in France in December 2003 (1.6 billion).

It is important to note that the existing estimates of lod®d to natural hazards are to be
consideredow estimates (IPCC 2012) because many impacts, such as loss of human lives,
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cultural heritage, aneécosystem servicesire difficult to value and motiee, and thus are
either omitted or only poorly reflected limss estimates

Current pledges and projections

Achieving the EU goal of limiting the rise of global mean temperature to befo®@above
pre-industrial levelsasagreed by Parties to the UNFCGn Cancunin 201Q may limit the

most serious risks of climate change. The European Council reconfirmed in February 2011
the EU objective of reducing greenhouse gas emissions #p®80by 2050 compared to
1990, in the context of necessary reductions éyetbped countries as a grdu order to
keep climate change below 2U0C.

In December, 2009, countries were encouraged to submit pledges for reducing greenhouse gas
emissions for the year 2020 as part of the Copenhagen Accord. Subsequently, 42
industrialzed countries and 44 developing countries submitted pledges. At the climate
conference in Cancun one year later, parties formally recognised country pledges and decided

Afito hold the increase in gl obadndustrialdened g0 .t em
Although the country pledges help in reducing emissions to below a buasessal level in
2020, they are not adequate to reduce emissi

therefore lead to a gap.

Therefore, Europe mugirepareto face more significant consequences of climate change.
Mitigation on its own will not be enough to address the climate problemo. important
clarifications must be added: i/ even if greenhouse gas emissions were to stdipeneavth's
climate will continueto change for decade8daptation ighereforeinevitable; ii/ the climate
scenarios only start to show diverging trends in terms of temperature increase or precipitation
levels after 2050. This is to say that for any policy or action with a megitmhorizon
(around 2630 years), the emission path is not key. However, for any policy aiming at
affecting investments with a longegrm horizon now, the emission pathways must be
factored in.

1.1.1. Climate scenarios
1.1.1.1. Description of current scenas

A range of different climate scenarios are used in the studies analysed for this report. This
section aims to provide an overview of these different climate models.

Figure 1 shows a schematic illustration of S Report Emission Scenarios (SRES)
scenarios produced by the IPCC. Four qualitative storylines yield four sets of scenarios called
Afamilieso: Al, A2, B1, and B2. Al toget her
modelling teams. All are equallylid with no assigned probabilities of occurrence. The set of
scenarios consists of six scenario groups drawn from the four families: one group each in A2,

B1, B2, and three groups within the Al family, characterizing alternative developments of
energy tebnologies: A1FI (fossil fuel intensive), A1B (balanced), and AL1T (predominantly

nonf ossi l fuel ) . Within each family and gr o
assumptions on global population, gross world product, and final energy.

These are markedsa A HSO f or har moni zed scenari os. i C
uncertainties in driving forces beyond those of the harmonized scenarios. The number of
scenarios developed within each category is shown. For each of the six scenario groups an
illustratve scenario (which is always harmonized) is provided. Four illustrative marker
scenarios, one for each scenario family, were used in draft form in the 1998 SRES open

! Taking into account necessary efforts from developing countries, this will allow a global reduction of

50% in emissions by 2050.
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process and are included in studies summarised in this Report. Two additional illeistrativ
scenarios for the groups A1lFI and A1T are also provided and complete a set of six that
illustrates all scenario groups. All are considered to equally sound.

SRES

N B2
Storyline Storyline

Scenario Groups

/

A2
Storyline

Al
Storyline

AlF1

"_Illusrrariw |
| Scenario I

e

Ilustrative
Marker
Scenario

lustrative
Marker
Scenario

Illustrative Ilustrative
Marker Marker
Scenario Scenario

r[llusumive |
| Scenario I

e

os] [ms] [os] [m] [os] [@s]  [os] [ms]  [os] [ms] [os] 1]

1 = 1 2 2 6 4 2 2 7 4 4

Number of Scenarios

Figure 1: The main characteristics of the four SRES storylines and soario families Source: IPCC, 2000

The IPCC related work has considered how, by 2100, the world will have changed. Each
storyline assumes a distinctly differentradition for future development§ogether they
describe divergent futures that encompassmfgignt portion of the underlying uncertainties

in the main driving forces. They cover a
demographic change, economic development, and technological change. For this reason, their
plausibility or feasibity should not be considered solely on the basis of an extrapolation of
current economic, technological, and social trends.

The A1 storyline and scenario family describes a future world of very rapid economic growth,
global population that peaks in rigrtury and declines thereafter, and the rapid introduction

of new and more efficient technologies. Major underlying themes are convergence among
regions, capacity building, and increased cultural and social interactions, with a substantial
reduction in regional differences in per capita income. The Al scenario family develops into
three groups that describe alternative directions of technological change in the energy system.
The three Al groups are distinguished by their technological emphasis: fossilviatensi
(AL1FI), nonfossil energy sources (AL1T), or a balance across all sources (A1B).

The A2 storyline and scenario family describes a very heterogeneous world. The underlying
theme is selfeliance and preservation of local identities. Fertility patternsesacregions
converge very slowly, which results in continuously increasing global population. Economic
development is primarily regionally oriented and per capita economic growth and
technological changes are more fragmented and slower than in othenssoryl

The B1 storyline and scenario family describes a convergent world with the same global
population that peaks in micentury and declines thereafter, as in the Al storyline, but with
rapid changes in economic structures toward a service and infonmatmnomy, with
reductions in material intensity, and the introduction of clean and reseffigent
technologies. The emphasis is on global solutions to economic, social, and environmental
sustainability, including improved equity, but without additioziamate initiatives.
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The B2 storyline and scenario family describes a world in which the emphasis is on local

solutions to economic, social, and environmental sustainability. It is a world

with

continuously increasing global population at a rate lowan tA2, intermediate levels of
economic development, and less rapid and more diverse technological change than in the B1

and Al storylines. While the scenario is also oriented toward environmental protection and

social equity, it focuses on local and regiblevels.
1.1.1.2. Bias correction method

The JRC PESETA Il project used high resolution climate simulations developed in the
framework of the FP6 project ENSEMBLES (van der Linden and Mitchell, 2009) under three

emission scenarios, hamely the A1B, Btl RCP8.5.

The E1 scenario was developed within the ENSEMBLES project as an attempt to match the
European Union target of keeping gl obal

industrial levels. The E1 scenario was derived by using an "IntegratedshAssgsModel"

ant

which includes the energy system, land use, carbon cycle and also a simple climate model,
following a methodology used earlier to develop low stabilization scenarios from B2 baseline

(Van Vuuren et al, 2007).

The Representative ConcentratiBathways (RCP's) are new set of scenarios developed for
the upcoming IPCC 5th assessment report. The RCP8.5 scenario combines assumptions about
high population and relatively slow income growth with modest rates of technological change
and energy intensitynprovements, leading in the long term to high energy demand and GHG

emissions in absence of climate change policies. RCP8.5 thus corresponds to the pathway
with the highest greenhouse gas emissions, without any specific climate mitigation target.

Figure 2 depicts the projected emissions for each scenario.

35

= RCP8.5
30

— A1B
25 El
20

15

10

1990 2010 2030 2050 2070 2090

Figure 2: Total CO2 emission per year as projected by different scenario§6urce: JRC PESETA Il project, based on
IPCC SRES (A1B), ENSEMBLES project (E1) and IIASA (RCP8.5).
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As climate model outputs may present significant errors (biases) when compared to
observations, theclimate runs originally obtained from the ENSEMBLES project were
statistically corrected for biases (Dosio and Paruolo, 2011; Dosio et al. 2012¢degng

the overestimations and underestimations of temperature and precipitation

Due to differences in the model sdé formul at]i
change signal projected by different climate models may present significant rdifere
However, all the model's runs driven by the same A1B emission scenario represent an equally
probable projection of the future evolution of the climéale. better represent the climate
variability related to the model choice, in PESETA Il a combamabf different climate

models were used.

Figure 3 shows the geographical distribution of the (muoibdel) mean summer and winter
temperature and precipitation climate change signal (i.e. the difference between the period
20712100 and the reference pmi19611990) undere the A1B scenario. These results are in
accordance with those shown for instance in the ENSEMBLES final report (van der Linden
and Mitchell, 2009) and show a general war mi
winter and in South@ Europe in summer.

Daily precipitation change at the end of the century shows a general positive trend in winter
(with the exception of the Iberian Peninsula), where the increase over Northern Europe and
Scandinavia ranges between 20 % and 45 %. However Middle, Southern, and Eastern
Europe, the value (and in some cases also the sign) of the change depends strongly on the
model.

In summer, Southern Europe will face a reduction in precipitation up to more than 40%. Over
great part of Central and &arn Europe, however, the value of the change is very small (less
than 15%) and comparable to the value of the inter model variability (Dosio et al, 2012).

B.C. ENS. MEAN CHANGE B.C. ENS. MEAN CHANGE

Change (C) | E— ——
0.0 0.70 1.4 2.1 2.8 3.5 4.2 4.9 5.6 6.3 7.0 10.

B.C. ENS. MEAN CHANGE B.C. ENS. MEAN CHANGE

Change (%) [ s m—
—60 —45 -30 -20 -15 —10 -5 -1 1 5 10 15 20 30 45 60



Figure 3: Mean seasonal climate change signal for bia®ected temperature (upper row) and precipitation (lower
row) in winter (left column) and summer (right column) under A1B scenario (sourc RC PESETA Il)

1.1.2. Uncertainties

As pointed out above when summarising the various IPCC scenarios, there is great
uncertainty about the trajectoof greenhousgas emissionswhich is dependent on future
socioeconomic development and policy decisions

Future warming of the earth will affect many aspects of the climate system, for instance
leading to increasing sea&Vels, and changes in weather extremes. Observations show
increases in ocean temperature, in atmospheric water content, and in sea level, whereas the ice
sheets snow cover in both hemispheres are declining rapidly. Significant changes have also
been obsemd in precipitation amounts, ocean salinity, and wind patterns, whereby the
direction and magnitude of change differs across regions (Solomon et al., 2007). Extreme
weather events have also changed, including increases in heat waves, droughts, heavy
precigtation, and the intensity of tropical cyclones. Economic losses from weathdr
climaterelated disasters have increased, but with large spatial and interannual variability
(SREX, 2012).

Scientific research in the next decades will resolve some girésent uncertainties, asir
understanding of complex climate processes and the adaptive capacity of ecosystems
improves. However, a significardmount of uncertainty will remaimas embracing more
compl ex processes means a dad the mte at which ikenfallsvn u n
through clouds, or the rate at which different types of land cover and the oceans absorb carbon
dioxide. Several international reviews and initiatives on the issue of uncertainty assessment
and communication have been carrieat over recent years, including by the IPCC. As
regards marine observations and monitoring of the sea, the impact assessment for Marine
Knowledgé already highlighted that reducing uncertainty in-E=el rise by 25% would

del i ver s avi miien agehr indents oftcoasial defénce work.
I — I — —_— —_

emission carbon cycle global climate regional range of

scenarios response = sensitivity = climate possible

change impacts

scenarios

Figure 4: Cascade of uncertainties: Range of major uncertainties typical in impact assessments showing the
funcertainty explosionodo as t hes erehermsivegamge ofifuture oomdequénpek,i ed t o ¢
including physical, economic so

1.1.3. Climate impacts
Figure5 below summarises some of the impacts to be associated with climate change.

2 COM(2010) 461 Impact Assessment on &mropean Marine Observation and Data Network
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Figure 5 Projected impacts of climate change andssociated threats. Based on EEA report Climate Change Impacts
and Vulnerability in Europe (2012).

The top left part of the figure refers to the number of days that combine a hot summer day
(defined as having a temper @ghtydefmedaxhawngd i n g
mini mum temperature higher than 20 AC). |t
stress. Model projections presented here are the average of six regional climate model (RCM)
simulations of the EU ENSEMBLES project ngithe IPCC SRES A1B emission scenario

for the periods 1961990, 20212050 and 20712100. The number of such combined heat
stress days is projected to double across most parts of southern Europe by 2071 to 2100
(Source: Fischer and Sch2ar, 2010).

The top ight part of the figure refers to projected changes in annual (left) and summer (right)
precipitation(van der Linden and Mitchell, 2009%easonal mean precipitation values and
interr-annual variability is better reproduced by an ensemble of RCMs thamybgiagle

RCM (Beniston et al2007; Tapiador, 2010). These projections indicate a geinerakase in
annual precipitation in northern Europed a decrease in southern Europe. Projections for
summer precipitation shoa decrease over southern, centradl aorthwestEurope, which

can reach of up to 60 % in parts sduthern Europe. Precipitation is projected to remain
constant or to increase slightly in northeast Eurpm der Linden and Mitchell, 2009;
Tapiador, 2010)

The bottom right figure refer®tprojected changes fire danger.Daily severity valuesan

be averaged over the fire season obtainir§easonal Severity Rating (SSR) index, which
allows objective comparison of fire danger from yeary®ar and from region to region.
Although the inde is dimensionless and mainly used for comparigorposes, SSR values
above 6 may be consideredthre extreme rangdlrojected climate changes would increase

the length and severity of the fire season, the area at risk and the probability of large fires,
possibly enhancing desertification. The figures presented here compare modelled fire danger
projections for baseline (1961990) and projected (2072100) climate conditions. The
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results suggest that climate change would lead to a marked increasepotdimgal in south
eastern and southiestern Europe; in relative terms the increase in SSR would be particularly
strong in westerntentral Europe (Source based on Camia et al., 2008 as referred in the EEA
report NA12/2012.)

The bottom right figure refersotthe affected population and grogalue added (GVA)
affected by floods for the 2050er the 'Economy First' scenario, taking into accolioith

climate change and so&economic changespecifically, it looks at the number of people

(left) and amount ofmanufacturing gross value added (GVA), (right), affected byyH0

flood events in the 'Economy First' scenario for the 2050s. Calculations are based on median
ensemble results from LISFLOOD linked to population projections from SCENES scenarios

(Source Fl °rke, Wi mmer, Cornelius, et al3, 2011

The figures on population and Gross Value Added affected present only the future (2050)
situation.Note that the mapshow the absolute number of affected people or @GVaregion

rather than the percentage of populattwrGVA. It should also be noted that there are large
differences in changes in projected flood frequency

1.1.4. The benefits of adaptation

The minimum cost of not adapting to climate change is estimated r a n gl@0 blfiona m U
year i n 25D 8lb0in 2080 fai the EU as a whéldBetween1980 and 2011direct
economic lossem the EU due tdlooding aloneamounted to more tham90 billion. This
amountis expected to increase, as the ahigoat ofdamage from river floods is estimated

020 billion by the 2020s and46 billion by the 2050sFloods resulted in more than 2500
fatalities and affected more than 5.5 million people overpériod 19802011 Taking no
further mitigation or adptationmeasuresould mean an addition@6 000 deaths/year from

heat by the 2020s, rising & 000deaths/year by the 2050s

Rojas, R., Feyen, L., and Watkiss P., 2013. Climate Change and River Floods in the European Union:
SocicEconomic Consequences and the Costs and Benefits of Adaptation. Globiabnmental

Change, in review

4 EEA report No 12/2012 o6Climate <change, i mpact s
greenhouse gas emissions scenario, leading to temperature increases abiGvetjeete.

ClimateCost. Medium to high emies scenario as above.
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PFrojected damage costs, ALB, billion EUR per year, undiscounted
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Note: Left: damage costs for the A1B scenario for energy for cooling, heat-related mortality (weighted average of Value of a
Statistical Life (WSL) and Value of a Life Year Lost (VOLY)), river floods and coastzl zones. Time horizon: 2010-2040,
2040-2070 and 2070-2100.
Right: A1B and E1 scenarios, 2070-2100.

Figure 6: Projections of economic costs from climate change and soB&conomic developments for four

major categories (source: Watkiss (2011) as reported in EEA (2012) “"climate change impacts and

vulnerability in Europe"

When faced with the potential impacts of climate change, three options are possible: self
protecti that is, adapt purchase insurancagainst climate change damage, or do nothing.
Uncertainties on climate hazards and damage costs notwithstanding, there is evidence of
benefits for adaptatiom terms of risk reduction and sharing.

First, there is ample evidence of the benefits of effecadaptation action at local level. Case
studies of adaptation measures have been made available on Q@\DrsRT®.
Methodologies have been derived to help assess the costs and benefits of adaptation action,
taking account of the uncertainty surroundgugne of the costs of climate change as well as

of the cebenefits to be expected from adaptation measures for other objectives. Such studies
show that investing in adaptation can reduce the overall damage costs with climate change.

Second, the sectorabeerage of the adaptation cost estimates is limited, though the evidence
base is now growinglo take an example, the ClimateCost study shows that the avoided costs
due to adaptation action from the impacts of sea level rise in the EU are estimatedindepend
on the climate scenario, around EBSbn (A1B) and4bn (E1) per year in the 2020s, around
EUR 8,6on (A1B) and9,%n (E1) per year in the 2050s, and around EA2Rbn (A1B) and

15,40n (E1) per year in the 2080s

ClimateCost results

Economic impacts

Adaptation costs

Reduction in damage cos

2020s

2050s

2080s

2020s
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2080s
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2080

Sealevel rise
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11bn
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1bn

1.5bn

1.6bn

3bn

9bn

23bn

http://ClimateADAPT .eea.europa.eu/web/quest/adaptatiseasures

! Brown, S.,Nicholls, R., Vafeidis,A., Hinkel, J.and Watkis$. (2011) Se&evel Rise on Coastal Zones
in the EU and the Costs and Benefits of Adaptation: Summary of Sector Results from the ClimateCost
European
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factors

funded
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t he
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Annual figures. Euros Alb scenario, i.emedium to high mission scenario, including socioeconomic
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Floods 20bn 46bn 98bn 1.7bn | 3.4bn | 7.9bn | 8bn 19bn 50bn

Energy 30bn | 109bn

Third, macroecoomic evidence exists of the potential benefits of adaptdBasello, 2010,
Bosello et al, 2010). Modelling results show thatiaptation measures can effectively
complement mitigation efforts and reduce overall damage costs due to climate change.
Moreover in several cases, adaptation activities can simultaneously produce mitigation
benefits, while sustaining production and growth. This is the case of a number of sustainable
agricultural practices or of energy efficiency measures for instance.

1.2. Climate change impacts and adaptation needs across the EU
1.2.1. Economic sectors and systems

1.2.1.1. Agriculture®

Expected impacts of climate change

Over the coming decades agriculture will be influenced by climate change both globally and
within the EU. Evenhough EU agriculture is technologically developed, its capacity to
deliver food and to contribute to ecosystem services for the European society is directly
dependent on climatic conditionsSociceconomic factors, international competition,
technologicaldevelopment, as well as policy choices will eventually determine the impact
that climatic changes will have on the EU agricultural senttre future

Agriculture ishighly sensitiveto climate, both in terms of longégrm trends in the average
conditions of rainfall and temperature, which determine the productivity and spatial
distribution of crops, but also in terms of yaatyear variability and the occurrence of
droughts, floods, heat waves, frosts and other extreme eW@intst effects are primay
expected fromhigher CQ levels resulting in increased biomass production and water use
efficiency. hdirect effects comehtough changes irclimatic variables, such as temperature,
precipitation, radiation, hurdity and extremeweather events, whichaffect plant water
uptake, occurrence of weeds, pests and diseases, soil moisture, and ultimately ioflygence
growth.

Climate change is already having an impact on agricultuteas been recognized as one of
the factors contributing to recent stagnatim wheat yields in parts of Europe despite
continued progress iorop breeding (Brisson et al., 201The variability of crop yields has
also greatly increased ovethe last decadesnainly as a consequence of extreme climatic
events such as recent heatives and drought

Yearto year varibility of crop productivity is generally expected to increase trhoughout the
EU due to the projected rise in the frequence and severity of extreme climate events and other
facrors suh as pests and diseases (EEA, 20Th&) projected increase in the occurrence of
such events would be particularly detrimental for crop production in central and southern
Europe, where such events will occur more frequently and add to current stresses The latter
may exacerbate #trendtowardsrising price volatility overthelast years

Studies indicate atrong regional divergencein climate change effects ithe EU. In
northern areas climate change may produce positive effects on agriculture thrtuwgh
introduction of new crop varietiedigher yields and expansion of suitable areas for crop
cultivation. Increased crop productivity, especially for cereals, is due to the exjpertase

in the duration of the thermarowing season, decreasing cold spells and extended periods

Please note that the impacts of climate change on the fisheries sector are covered under territorial
challenges/coastal areas.
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without frost. Negative impacts are also projected in northern areas such as increased pests
and diseases, nutrient leaching, and reduced soil organic matter.

In southern areasthe disadvantages are likelylte predominat, althoughthe picture is very
different depending on the models used, the time horizon and the crops considbeed
overallexpectededuction in precipitation andateravalability,and extremdeatevents may
negatively affect crop productivifgad tohigher yield variability and, in the lortgrm, drive
achange in the range of current cropping possibilities.

Effects are expected to be increasingly visible towards 2050, when climatic changes
intensify. In extreme cases,raduction in suitable areas for cultivation certan European
regionscan be expectelesen and Bindi 2004; Olesen et al. 2011; Iglesias et al. 2009).
instance, farmland in coastal areas may decrease considerably in the future, due to the
potential increase of flooding and inundation of fields. In addition, saltviatiersion of
groundwater aquifers could negatively impact water for irrigation affecting crop yield if
suitable source alternatives are not available.

Impacts on crop productioii findings from AVEMAC™

This project, carried out by the JRC, assesses ¢henfial impacts of changing climatic conditions
main arable crops in the coming decades (2020 and 2030) by using two realisations of one ¢
scenario (A1BY. These scenarios do not differ remarkably pwojections forair temperature, bu
they shav contrasting results in precipitation patterns (in terms of magnitude but also direction
change). Rainfall trends are particularly critical for rainfed crops in Southern Europe, and the
lead either to an improvement or to a deterioration afpcproductivity. The main simulation resu
by 2020withoutexplicitly considering farrdevel technical adaptation are as follows:

A the simulations for wheat show a negatiwsponse at northern latides, and a rathe
unchanged yield level at southerntiales.

A For rapeseed a negative potential impact was simulated at southern latitudes. Sunflow
was simulated to potentially improve at northern latitudes, but with negative effects on
southern latitudes.

A For maize, a potential rise in yids$ is expected at northern latitudes, while lower yields
simulated at southern latitudes.

A Under waterlimited production the different precipitation patterns estimated by the
models led to a different response of ki crops (wheat, rapeseednflower). Under the
Awar mo scenari o, potential yields were

The simulation including technical adaptation in the form of autonomus adjustement of te
management by farmer (e.g., different varieties, changimgng time,increased/reducedrigation)
has shown in many cases an alleviationthld most negativénpacts. Improvement of results g

especially perceiced under the Acoldodo sce
modest effectiveness Southern Spain. Also, yield estimates in many areas show improvements
the Awarmodo scenario in Southern Europe.

10 Donatelli and al. (2011)Assessing agriculture vulnerabilities for thesag of effectiveneasures for

Adaptation to Climate Change

See http://ec.europa.eu/agriculture/analysis/external/avemac/index_en.htm

Thetwo A1B emissions climatic scenariagse:a 'warm scenario' provided by the HadCM3 model and a

'mild scenarioc'pyvi ded by the ECHAM5 model. The ' war m' sc
while the '"mild' scenario |imits the average 't
temperature in Europe in the year 2000 . The precipitation regime also alsastantial difference in

these two scenarios. The 'warm' scenario shows a much strong increase in precipitation especially
around south of Alps and southern Spain relative to year 2000 (up to 100% increase) whereas the
precipitation under the 'mild' scario desnot show any dramatic change.
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One of the expected impacts is the increasiegrto year weather vaigity, which may
exacerbate #ntrend towardsrising price volatility over the last years The variability of

crop yields has indeegreatly increased ovethe last decadesnainly as a consequence of
extreme climatic eventsuch as recent heat waves and draufjie projected increase in the
occurrence of such eventould be particularly detrimental for crop production in central and
southern Europe, where such events will occur more frequently and add to current stresses
(EEA, 2012a).

The relevance ofpests and plant diseasesto agricultural losses should not be
undeestimatedA changing climate is associated with increased a incidence and geographical
spread of pests and diseadess estimated thaB0% of lossescaused byharmful organisms

can beattribued to new pests and diseases (Pimentel, 2005), although ggpmultural

practices may be responsible to a larger extent in less developed countries. Kenis & Branco
(2010; as quoted by Pimentel, 2011) estimate annual economic losses for the EU of
approximately 010 billion caumotrttludmycomrd,r eady
eradication, or quarantine costs, nor costs linked to foreign trade or market aspects. This does
not yet consider similar costs due to introduced-Baropean viruses, bacteria, fungi and
nematodes, which add up to a multiple aftthgure.

Dryer conditions and rising temperatures will affégestock activities in different ways,
including implications for animal health and welfare. Climate change has a complex influence
on the livestock sector due to the great diversity of prdn systems in the EU. Warming

and extreme events, such as heat spells, will also have direct impaatsnwal health,
growth and output, as well as omeproduction. There will also be indirect effects through
changes in the productivity of pastures dachge crops, and in the distribution of animal
diseases.

Highly adverse impacts are likely to be felt in extensive grazing systems which are directly
dependent on climate conditions for the provision of feed and sh&ltesnges in
transhumance and giag patterns may also facilitate the spread of diseases by increased
congregation of animals for feeding or watering at smaller surfaces.In Mediterranean areas
warmer temperatures and summer precipitation deficits will shorten the grazing period and
decreae forage production and its quality. In the NeMestern humid areas moderate
warming can, however, be beneficial to livestock activities in the short to medium term
because of the productivity increase of pastures.

At global level there is rising coternthat climate change could also contribute to exacerbate
the food securitproblems Global food production will stilbe possible at levels similar to or
above current production levels, but new farming practices to adapt to climate change will be
nealed, and these may increase production costs.

Food supply chains coultlsobe affected and have an impact on retailers. Additional work is
needed to investigate the possible implications on food supply chains.

Economic effects of climateelated risksi results from JRC PESETA Il project

A quantitative modelling framework has been developed by the JRC analysing the impacts o
change and examining the adaptation measures in Europe in the horizonc2d20ared to the
referencesituationof no clmate changeCAPRI, an agricultural partial equilibrium model, was us
for this purpose, using biophysical impact estimates from the JRC BioMA modelling framew
assessed by AVEMAC). Nine scenarios were assessed. Two adaptation stetreriadaptation”

and "bestadaptation"i were included. For each adaptation scenario two climate scenarios with
prices (warm and mifd) and two climate scenarios with price effects (waylobal and mildglobal)

12 For this study, the BIOMA
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were run. Additionally, a baseline scenario defnthe reference situation and thus serves ¢
comparison point for the 8 counterfactual scenarios.

The simulation results indicate that by 2020 climate change effects will reduce the pri
agricultural commodities in the EU. The price decrease utider'ngadaptation” scenario is lowe
than in the "besadaptation” scenario. This is because for the overall EU,, climate change te
have a positive impact on agricultural production due to higher yields although there are

differences in the djustment pattern between sectors. Adjustment of animal production to cl
changes is relatively lower but positive in all four scenarios. The overall increase in g
production is induced by lower crop prices which reduce animal feed costs @othe scenarios
and higher yield level of feed crops in all scenarios (e.g. grassland). The impact of climate ch
EU land use is relatively small. Climate change will lead to a small positive impact on total w
Total welfare could improve due consumer gain from lower food prices but the change is very

(close to zero). The agricultural income reacts stronger but the effect is still relatively low: bet
0.1 and 8% change compared to baseline.

Policy context and current adaptatiostavities

Since its creation, he European Common Agriculture PolidCAP) influenced the
development of the EU agricultubait also adapted with timeln this context, the European
Commission tabled in 2011 proposals for a reform of the CAP after 2Gh3thve aim to
strengthen the competitiveness and the sustainability of agriculture and maintain its presence
in all regions, in order to guarantee European citizens healthy and quality food production, to
preserve the environment and to help develop aress.

The Commission included in its legal proposal for the reform of the CAP various elements
that will contribute in a complementary and coherent wayth® objective of a more
sustainable use of natural resources, mitigating climate changeergmghe f ar mer 6 s
resilience tothe threats posed by climate change @sdvariability often referred to as the
"greening of the CAR"The "greening" comprises enhanced croaspliance, the further
greening of the first pillar through the granting of a "greenécd# decoupled direct
payment, the reinforcement of an improved -@&gwironmental policy under the second pillar
encouraging the introduction and/ or maintenance of extensive, environmentally friendly
farming systems as well as broad support from thenFAdvisory System and applied
researchThe new CAP will provide an enhanced framework for sustainable management of
the natural environment in which agricultural activity takes place, which will contribute to
adaptation to climatic changes.

The EU intend to further pursue and support adaptation in the agricultural sector with four
broadtypes of instrumentwithin the CAP and the EU research and innovation policy

- improvedframeworkto sustainable management of natural resourcesuch asa
new 0 gaymenhad pap ahe income support, stnghtened crossompliance
for climate change and enhanced environmental and climatic support thigrimral
sector One of the key changes proposed fioe rural development policy is to
structure forthcoming rat development programmes (RDP) around "priorities”. Six
priorities have been set, two of which relate th@ environment ando climate
adaptation, such as promoting resource efficierarydfocus on increasing efficiency
in waterusageby agriculture, ad on a low carbon and climate resilient agriculture.
Within the current Commission proposal, Member Statesreeuragedo implement
actions related to the six priorities although they may put more emphasis on certain
ones according to their situationdapriorities. Adaptation is also an aspect to be taken
into account when assessing the specific needs of the other five prjicsities
climate change isonsideredh crosscutting issue. For instance, fundingasfupgrade
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irrigation equipement will beonditioned to the achievements of a certain level of
water saving and efficiency requirements.

- Financial support. Rural development policy will continue providing a targeted
support to a large array of adaptation measures involving building an adaptive
capacityof farmers (e.g. information actions, trainirag)d implementing actions (e.g.,
agrienvironmeniclimate measures, enhanced support for risk management
instruments, such as insurances). Building resilience encompasses a broad range of
sociceconome-ecological actions, not necessarily climapeecific but which can help
coping with climate variability and change.

- Enhanced research and innovationand a new European Innovation Partnership on
"Agricultural productivity and sustainability”. The EIP a&mat building bridges
between research, innovation, advisors and farmers, bringing scientific results to the
Afiel do, and having resear ch -operatibniwithg o n
local knowledge. Adaptation of agricultural systerms keyarea for research and
innovation.On the other handigricultural research ithe forthcomingHorizon 2020
framework for EU research and innovatiail support transition pathways towards
resilient farming systems combining the goals of ensuring prodhyctivhile
consideringall dimensions of sustainabilityAchieving a dmate-smart agriculture
including alaptation of agricultural systensa key component ohé second Societal
Challenge of the Horizon 202flating to"Food security, sustainable agriture,
marine and maritime research and thedgonomy"

- Knowledge transfer and information actionsEnhancing the adaptive capacity of
farmers is a necessary condition for sustaining adaptation in agriculture. Strengthening
information and advisory suppg on climaterelated matters to farmers and
agricultural workers is key for motivation and preparedness to .gdaproved Farm
Advisory instrument covering climatelated issues, actions to enhance knowledge
transfer tahe farm community)

With regad to plant health, the role of the EU and related legislation concerns measures to
prevent the entry, establishment and spread of pests of plants that are not native to the EU.
The Commission Work Programme foresees also the adoption of a proposal vopkne

health law by 2012, which will reinforce mitigation of risks from climate change and trade
globalisation to plant health.

Main barriers to action

Some barriers have been identified that prevent a higher uptake of adaptation action in the
sector. Animportant one is thencertainty of the effects of climate change and adaptation
solutionsthat may hamper the planning of specific adaptation actions, particularly if these are
costly. There is often a chain of uncertainty involved in the projectionsggfsom emission
scenario, through climate modelling, downscaling and to assessments of impacts using an
impact model (Olesen et al., 2007). The extent of all these uncertainties is rarely quantified,
even though some studies have assessed uncertaifdies i@ individual components. The

crop modelling community has only recently started addressing uncertainties related to
modelling impacts of climate change on crop yield and effect of possible adaptation options,
and so far only few studies have invalMesestock systems (EEA, 2012a).

However,adaptation planningan also bringpportunities to build agricultural systems with
greater resilience to environmental, climatic and economic fi3ks.preparation of national
and regional adaptation strategiaed plans covering agriculture as well as additional
guidance and information sharing colétter guide Member States and regions on how
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adaptation action can be best pursuadthis process, it is important to further engage the
farming community in th discussion on adaptation needs and in sharing good practices.

How would the problem evolve by 2020 without further EU action?

The vulnerability of farming varies across the EU depending on the exposure to adverse
climate impactsthe socieeconomic coréxt and the specific farm characteristics (e.g., size,
level of diversification) Existing agreecological conditions and the experience in dealing
with changing conditiongreatlyinfluence farmers' adaptive capacity.

Independentlyto the contribution ofthe CAP, autonomous adaptation to climate change
occurs atfarm level. Adaptation to weather conditions is inherent to farm management.
Constant evolution of crop patterns, farm management practices and land use are observed
across the EU, partly in respmn to the perceived climatic variations. Such fewel
adaptations aim at increasing productivity and dealing with existing climatic conditions, and
mainly draw on farmers' current knowledge and experiehae these largely depenzh

farmers' current kowledge experienceand financial possibilities for change. Therefore not

all farmers have the same opportunity for developing spontaneous adaptation strategies

Coping with the increasinghort termclimatic variability could be more difficult than
adjuging to gradualong-term changes in mean climatic variables. This may require greater
attention to ensuringtability and resilience of agricultural production and farm incomes in
vulnerable regions. Diversifying farm activities and income sources, witidainental
changes in farm structures and in some cases, additional investments, may become necessary.

Potential actions by 2020 to increase resilience

To effectively complement what has been proposed for the revision of the CAP, identifying
adaptation opbns at farmand landscapével would help Member States and regions in
developing their rural development programmes. A balanced npxeventive and coping

actions should be promoted. Insurance schemes/mechanisms that compensate for crop losses
due todisaster events should ensure that they do not hinder investment in adaptation.

The climate challenge puts a renewed emphasis on the need for enhagrodiural
research at EU and national levels) assess the impacts of climate change on agricultura
production as well as costs and benefits of adaptatmrering arable and permanent crops as
well aslivestocksystemsForthcomingresearch shouldetter integratéhe potentiakffectsof
extremeclimate eventsand biotic hazardsas well as the inelased competition for scarce
resourcessuch as water.

A key challenge is to integrate findings from the physical and agronomic sciences with local
knowledge from farmers, so as to develop robust adaptation strategies, which, over a range of
climate and scio-economic scenarios, can minimize the negative impacts of climate change.
The Farm Advisory System can be an important tool also in this regard.

Equally important is to strengthen the capacity of regional institutions to use appropriate tools
to addres climatic changes. Partnerships between national and regional research institutions,
advisory services and social partners in agriculture as well as setting up of regional networks
providing information to farm communities will help to design adequatespgcific
strategies.

1.2.1.2. Forests and the forestry sector
Expected impacts of climate change

Forests and the way they are managed are particularly sensitive to climate change because the
long lifespan of trees does not alldar a rapid adaptation tenvironmental changes. Effects
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of climate change include increased risk of biotic (pests and diseases) and abiotic (droughts,
storms and fires) disturbances to forest health. During the stakeholder meeting convened with
forest experts in June 2012 it caolear that, over the last ten years, natural catastrophes have
led to a massive increase of damages in several regions . However, the exact effects of climate
change on forests are complex and not yet well understood. Potential environmental impacts
include: changing tree species distributions in Europathwards and upwards (mountains)
expansion of broadleaved deciduous speciesreasing threats for specialized plant
communities;thermophilic plant species become more common, while-todddant spe@s
decline;in large areas of western and central Europe, indigenous conifers may be replaced by
deciduous trees chance of tree species influences the quality of water.

In southern Europe, slow growth and high forest fire risk might require landowneasryo

out more intense thinning strategies and change the species composition towards less
productive species. Shortening rotation periods have also been mentioned in the study referred
below as a way to reduce the risk from storm or fire damage. Suicmsaetould likely

reduce the level of growth per hectare, affecting income and the provision of forest functions
(EUSTAFOR, 2011). In Europe no overall assessment has yet been made of the economic
implications of climate change, nor of the potential co$tdhe various adaptation measures
needed. The PESETA Il project has estimated the cost to the EU economy of forest fires
the Mediterranean regiorSpain, Portugal, Greece, Italy and Mediterranean Fjafte

study finds that increased forest fires Wbuweduce economic welfare(mainly due to
restoration costsin the EU as a whole by between 0.01% and 0.04%. The loss would be
greatest in Portugahfound0.8%) and Greeceafound0.2%) since theost ofincreased fire
instance in these countries is fpaularly large relative to the size of their economies. These
results should be considered a preliminary minimum estimate of the cost of dhchated

forest fires since many important damages have not yet been considered (such as costs of fire
fighting and destruction of capital other than in the forest sector).

The impacts of climate change will vary throughout the different geographic European
regions, withforest fires likely to dominate in southern Europe and the limited diversity of
tree species irboreal forests enhancing the risk of significant pest and disease impacts.
Evidence to date suggests that biomass productivity in northern and central Europe has
increased and is likely to continue to increase. Further, northward expansion of potential
distribution of some tree species is expected and potentially more favourable conditions for
summer recreation in mountainous regions will exist.

With more drastic changes in climate towards the end of the century, severe and wide ranging
negative climate ltange impacts have to be expected in most European regions, with the
Mediterranean region as the most vulnerable to climate change based on potential impact
assessment and adaptive capacity. Due to the long timespan of trees, adaptation action would
be reqired by 2020.

Changes in the patterns of disturbance by forest pests (insects, pathogens and other pests) are
expected under a changing climate as a result of warmer temperatures, changes in
precipitation, increased drought frequency and higher carbomiddi concentrations.
However there is evidence from an FAO desk review that climate change is having
considerable and widespread impacts on forest health worldwide, and, as a result, on the
forest sector (FAO, 2008). Climate change can affect forest pedtthe damage they cause

by: directly impacting their development, survival, reproduction, distribution and spread,;
altering host physiology and defences; and indirectly by impacting the relationships between
pests, their environment and other specie s1$ natural enemies, competitors and mutualists
(ibid). Gradual shifts in climatic suitability in previously unsuitable regions of the world
provide new opportunities for forest pests to establish in new locations.
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Policy context and current adaptatiostavities

EC Regulation 2152/2003, repealed by Regulation (EC) No 614/2@8t@&plished a
Community scheme on monitoring of forests and environmental interactions to protect the
Communityds forests. Monitoring agetThemew i es
EU Forest Strategy is scheduled for adoption for the first quarter of 2013

There are also other policies where forests and forestry are a significant and essential element
and, therefore, these policies also impact forestry management. Tpesguo Rural
Development policy for the period 2020 will offer support for forestry measures that will

also help adaptation objectives. The Commission Work Programme foresees also the adoption
of a proposal for a new plant health law by 20Ihe Commisi®n is currently working on a
dedicated legislative instrument on Invasive Alien Species.

Main barriers to action

The following barriers for action have been identified: First of all there is an overflow of
information at all levels, with several polieyeasi such as biodiversity, the CAP or nature
conservatiori to be simultaneously considered by forest managers when making decisions.
The proposed EU Forest strategy will integrate these different policies into an overall strategic
framework. Adaptatiompossibilities are also often limited due to legal requirements in other
policy areas such as nature conservation obligations (e.g. planting of nexathanspecies).

The second large barrier lies within the structure of the sector. The overall dissusai
adaptation at EU level hardly reach the ground (single forest owner) due to the diversity and
fragmentation of the sector (few large companies versus several small forest owners). Forest
management also has different objectives (e.g. economicgenainservation, protection of
human activities), in which adaptation should be integrated to be efficient. This should be
considered when trying to convince forest managers to take actions in the area of adaptation
to climate change.

Finally there is a ldcof awareness. It is important to increase the awareness on adaptation at
the local level. This could be done via the o$advisory services and the creation of local
forest organisations (eoperations). Such organisations are seen as a suitablepemttyor
increasing awareness about EU policies in general but also for adaptation in particular. For
larger companies it is also important to create a business case for adaptation.

How would the problem evolve by 2020 without further EU action?

It is expected that extreme weather events will continue to have an impact on the forestry
sector. In addition, some lorigrm investment decisions should already factor in the-long

term impacts of climate change. Out of the 12 Member States which have dewelaped
adaptation strategy, 10 address the issue of forestry. Stakeholders' dialogues with the actors of
the sector have also indicated that at least those forestry owners which have a business case in
forest management will also take adaptation measuresiar to ensure the sustainability of

the business. The new EU Forest strategy should address climate €hiantigation and
adaptatiori as a cross cutting objective.

Potential actions by 2020 to increase resilience

In 2008 a list of adaptation measuvess developed in a study for the Commissiofihis list
was discussed and amended by the Working Group under the Standing Forestry Committee
contributing to the development of a new Forest Strategy. In addition, stakeholders' dialogues

13 Climate Change on European Forests and Options for Adaptation,-2@RiG4-06 Report to the
European Commission DirectoraBeneral for Agriculture and Rural Development;azdinatedby
EFI
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with the actors othe sector have shown the need to: i/ Build capacity through information
exchange and awareness raising between forest owners on climate change adaptation; ii/
Support research to fill knowledge gaps on vulnerable areas, regional adaptive capacity,
econome implications of climate change, the seeimnomic adaptation capacity of the
forestry sector and how to include regional climate change information into sstller
environmental impact assessments. Additional specific topics include: risk prevention
measures, location based adaptation, how adaptation efforts in the forestry sector will impact
other sectors and vice versa, dealing with uncertainties, etc.

1.2.1.3. Transport
Expected impacts of climate change

Consequences of climate change will both regative and positive for transportation
infrastructure such as for rail, road, shipping and aviation, but will differ from region to
region. In particular, the projected increase in frequency and intensity of extreme weather,
such as heavy rain (e.g. cing floods), heavy snowfall, extreme heat and cold, drought and
reduced visibility can enhance negative impacts on the transport infrastructure, causing
injuries and damages as well as economic losses. But also some beneficial impacts on
transport due talimate change can be expected, such as reduced snow fall for most European
regions improving traffic conditions.

Many impacts aggravated by climatic change, such as flooding and erosion, will affect all
transport modes, while some are unique to each nf@de scour on bridge supports, rail
buckling). However, the vulnerability of the transport sector is also influenced by human
behaviour and societal changes: as different transport modes are differently affected by
climate change, the kind of mobility aben by individuals is influencing the vulnerability of

the whole sector. For example, a strong shift from individual transport to public transport
could decrease overall vulnerability of the sector as public transport generally is better
controllable andnanageable.

In terms of cost estimates for future climate change impacts on the transport sector, the
Weather project (Fraunhofer ISI, in Trinks et al. 2012) concludes that from 2010 to 2050, due
to weather extremes, rail transport will experience thet reolsstantial increase in all cost
categories (i.e. comprising direct costs to the transport sector and indirect costs to its users and
to other sectors). Most hit are rail services in France and the UK, but also in central Europe
and Scandinavia. Regardimoad transport the highest increase of costs of approximately 80

% is predicted in the analysis for France. In contrast, a considerable decrease of more than 20
% in infrastructure, service and user costs in road transport related to extreme weater even
is predicted for Germany, Spain and ltaly. The aviation sector is well adapted to handle
weather extremes and the additional cost may in principle be limited in Scandinavia, Central
and Eastern Europe and with an increasing tendency in the Mediterrarezaand France.
However, the intelinkages between major airports across and outside thé Ewough
connecting, returningral onward flightsi imply that the closure of one or several airports

due to extreme weather conditions relatively fast can rbecwidespread causing further
delays and cancellations.

Policy context and current adaptation activities

Climate change impacts will enhance the pressure on transport infrastructure in the future,
also in economic terms. This is of particular importancasicering the longerm
investmentsi with a life-spantime up to 100 years (e.g. major transport routes, bridges,
tunnels, urban transport). The majority of existing EU transport policies does not explicitly
address the climatic pressures and impactsiwtén be expected in the future as potentially

21 EN



EN

harming transport infrastructure. However, a few policy implementation reports (e.g. Fifth
report on economic, social and territorial cohesion ) are highlighting the need for climate
change adaptation of trgyst infrastructure. Other policies include mechanism or technical
standards which are of importance in terms of adaptation (e.g. Directive on River Information
Services requests for implementing information services and providing information on
navigation water level etc.). In addition, adaptation can be integrated in existing policies
dealing with new infrastructure projects to ensure climate resilience. In case of thé-TEN
Guidelines , adaptation to climate change has been integrated in the propasaision.
Besides activities at the EU |l evel, adaptati
due to the fact that the majority of adaptation actions need to be taken at that or lower levels.

Up to now, the first adaptation activities da@m observed in the different transport modes. For
example, the rail sector has started to deal with the issue of climate change impacts and some
companies (e.g. UK, France) have prepared strategies on how to cope with these impacts.
Related activities incde research concerning the impact of climate change in the next
decades as well as the identification of challenges, constraints, solutions and benefits of
adaptation measures. In other transport modes such as road, fewer activities can be observed
(resut from literature review and stakeholder exchange).

Main barriers to action

To foster adaptation to climate change in the transport sector, a common understanding of
problems related to climate change as well as information on possible impacts arealrequire
but often missing. As uncertainties exist in relation to future climate projections and
inherently in the occurrence of extreme weather events, planning for adaptation is often
postponed as well. Unclear responsibility for climate issues in the trarsgmor might
additionally hinder adaptation. The implementation of adaptation options might face problems
due to a lack of knowledge on damage costs as well as costs of adaptation. In addition,
funding of adaptation options seems to be a bottleneck.

How would the problem evolve by 2020 without further EU Action?

Transport infrastructure investments boost economic growth; create wealth; enhance trade,
geographical accessibility and the mobility of people (COM 2011 ). Experiences of past
catastrophes antesearch results show clearly that extreme weather events today are not
sufficiently addressed by transport systems and in particular by risk or emergency
management procedures within the transport sector (Papanikolaou et al., 2011). Extreme
weather evemst have economic impacts, which are closely related to the frequencies of
damage disruption and transport restriction events and the availability of transport
alternatives. Climate change impacts due to change in precipitation patterns (magnitude and
frequency) and to increase of temperature will enhance the pressure on transport infrastructure
in the future, also in economic terms. Furthermore, transport infrastructure networks are often
transboundary and coordination efforts for adaptation are therafequired. Existing EU
policies do not accommodate these changes adequately and thus, in case of inaction,
additional negative effects might be expected by 2020.

Potential actions by 2020 to increase resilience

The general objective is to enhance thdiesse of transport infrastructure in regard to future
climate change impacts including extreme weather events. The aim is to decrease the
frequencies of damage, disruption and transport restrictions and to enhance the availability of
transport alternates.

Research funding should be available to close knowledge gaps in the transport sector such as
regional vulnerability hot spot analyses by transport mode, aggregated costs to transport

22 EN



systems from climate change, costing of adaptation options, resgatebhnical issues to be
able to suggest specific amendments in standards and regulations, etc.

A number of relevant existing policies might provide entry points to integrate climate change
adaptation. Such relevant policies at EU level for all transpustles are the TEN
Guidelines (661/2010/EC); the link to adaptation has been included in the revised version of
the guideline. Regarding climate change adaptation in rail, policies focusing on the safety of
rail networks and on new development of infrasture are of specific interest (e.g.
mainstreaming climate change adaptation into the-Difdctive 2008/57/EC on the
interoperability of the rail system within the Community). In case of roads, the Directive
2008/96/EC on road infrastructure safety ngemaent requires the establishment and
implementation of procedures relating to road safety impact assessments, road safety audits,
the management of road network safety and safety inspections by the Member States for the
transEuropean road network, whethihey are at the design stage, under construction or in
operation. When carrying out these assessments, not only the current climate conditions
should be taken into account, but also information on possible future climatic conditions
should be consideredhe EUOGs mariti me transport policy
entry points for mainstreaming of climate change adaptation.

Technical adaptation options should focus on the use of materials for transport infrastructure
which better cope with extrentgeat events (e.g. to prevent track buckling or softening of
pavement materials). A higher dimension of drainage systems should be considered. Sea level
rise needs to be taken into account in navigation systems and infrastructure as well as in the
design & long-life structures (e.g. dock and wharfs). In addition, early warsysgems (e.qg.

for forest fires, floods) and monitoring (e.g. land slopes, wind speeds) should be enhanced and
improved.

1.2.1.4. Construction and buildings
Expected impacts of climathange

The impact of climate change is particularly pertinent to the construction industry given the
life expectancy of buildings and the fact that there is a need to adapt the existing built
environment, to deal with a climate that may be significadgiffierent from that in which it
evolved. Major threats to construction and buildings requiring 4bort action can be
aggregated to: i/ extreme precipitation, which can be expected European wide, e.g. leading to
water intrusion, damage to foundations abdsements, destruction of buildings and
infrastructure, overflowing sewers, langnd mudslides, flooding, etc.; ii/ extreme summer
heat events, especially but not only in South Europe, e.g. leading to material fatigue,
decreased comfort and potentiadigvere health implications, high energy use for cooling, etc.
iii/ exposure of constructions to heavy snowfall, iv/ rising sea levels that increase the risk of
flooding.

In the past, precipitation in its various forms caused the most damage to buildihgs an
infrastructure. This is true for all parts of Europe and all forms of buildings and civil
engineering works. For example, heavy snowfall and storms have created serious damage to
roofs andhe outer shell of buildingfieavy rain and storm waters causitagh flooding lead

to infiltration of water into buildings, damage or destruction. Salt water intrusion can cause
deterioration of facades, statues and monuments and structural parts of buildings and civil
engineering works. Especially urban areas afectdd by climate change due to higher
sealingrates related to construction and buildings. European cities close to a river or to the
coast are most vulnerable to flooding.
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Due to a lack of space, flood plains are more and more used for housing and/irlustt

term social, commercial, economic and political pressures may outweigh scientific caution
and environmental concerns. Research has shown that the increase in economic damage of the
past decade may be due to an increase of economic assets nahelpéaces rather than an

early consequence of climate change.

Buildings and infrastructure can be vulnerable to climate change because of their design (low
resistance to storms) or location (e.g. in flggydne areas, landslides, avalanches). Flooding

is (after earthquakes) one of the most costly kinds of disasters and this is mainly due to floods
in built-up areas. Many European cgti@ave been built along a river; and these rivers will
respond to extreme rainfall or snowmelt events with extreme dgehahreatening the cities

with floods. There is also a growing problem with overheating of the built environment being
exposed to rising temperatures and extreme heat, which is not only an issue for the
construction material but also affects the occtipacomfort and health. In coastal areas,
coastal protection (e.g. sea walls, barriers) may require increasing maintenance costs and
higher frequency of readjustments.

Cultural and naturbased heritage sites are increasingly threatened by climate clsamge.

of these treasures are at risk as a result of impacts like rising sea levels, flooding and storms,
and others are threatened by changes in historic and local climatic conditions. These in turn
may lead to subtle but damaging shifts in moisture lea#écting structures directly, or the
chemistry and stability of soils in which they are found.

During the past ten years, Europe has seen a number of serious floods and heat waves due in
particular to an increase in valuable properties in areas with flskdwhich is expected to
become more vulnerable due to climate change.

Policy context and current adaptation activities

Existing EU policies related to construction and buildings do not explicitly address climatic
pressures. Where the climate is taketo account, it mainly refers to mitigation and the
relation to the fulfil ment of the Kyoto 2AC

EUROCODES, a set of unified international codes of practice for designing buildings and
civil engineering structures, sarfdo not incorporate the aspects of future changes of climatic
conditions and in the extreme weather events. The EUROCODES aim at eliminating the
disparities that hinder free circulation of goods and services within the Community, are meant
to lead to mae uniform levels of safety in construction in Europe, and are designed to become
the reference design codes replacing national codes.

Main barriers to action

Uncertainty in the projections of future climate change and in particular the extreme weather
evants (temperature, wind, precipitation) that may affect buildings/infrastructure depending
on location and design lifespan.

Prevention of flooding is an expensive adaptation option and countries may hesitate to free
budget for an effort that may require-20 years of investing before it is completed.

Because of the long timescales involved and the inherent uncertainties in the projections it is
difficult for construction companies to build competitive advantage based on adaptive
innovations.

A lack of information on future risks prevents local governments and citizens to make
different choices. Insurance companies often look at history to define flood risks, and do not
take climate change into account.
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How would the problem evolve by 2020 without furtherAsition?

Buildings have a lifespan up to 70 years or longer. Without taking climate change into
account in these loAgrm investments, new buildings will be more vulnerable to the negative
effects of climate change and higher damages might occur. Qttingsi will be cooled with

use of fossil fuel, leading to more CO2 emissions, thus further accelerating climate change
and enhancing the need for adaptation. Also, the construction of new developments-in flood
prone areas is likely to continue as room fattlements is limited in many European
countries.

Potential actions by 2020

Additional research on possible impacts is needed to be able to develop effective adaptation
measures for construction and buildings (including design, building type, greetruthae,

water storage and communication infrastructure). More knowledge is also needed on the
aggregated cost to buildings from climate change covering all impacts and all Europe.
Further, adaptation benefits and cost of residual damage need to béeevalua

Concrete formulation of adaptation needs of buildings into the Energy Performance of
Buildings Directivé* might be an important factor to adapt successfully and create synergies
between adaptation and mitigation efforts. Methodologies and guidetineaduring climate
resilience of buildings could be incorporated into the national plans for increasing the number
of nearly zereenergy buildings. A preliminary climate resilience proof check could be
required in order to get an approval of a buildingjget. Further, the integration of climate
change considerations in technical standards (design, construction and products) is needed. In
addition, existing mechanisms such as Environmental Impact Assessment (EIA) and Strategic
Environmental Assessment (8E need to be explored as appropriate instruments to
mainstream adaptatibh

Specific technical measures to prevent flooding and overheating of buildings can be taken at
two levels: the building level and the project or spatial level. The project/spatelHas to

be taken into account in an early stage for new developments, while at the building level
adjustments to the existing construction might be necessary.

For new building measures may include, inter alia, to plan for a minimum elevation above
street level so that the streets will drain excessive water while buildings remain dry; building
ground floors of water resistant materials; putting electricity, communication networks and
other watersensitive installations on the first floor, or, at thestgaot in a basement;
enabling shutting off sensitive appliances in case of flooding. In existing buildings, potential
measures to be taken, comprise refurnishing the ground floor in a moreflmafdvay (e.g.

with tiles instead of wood); mobile shadirsfructures, preferably on the outside of the
building; reducing heat producing equipment (LED lighting, passive lighting such as
skylights, energy saving equipment; installing green roof or facade, which provides cooling
through evaporation and limits @ of solar radiation.

1.2.1.5. Energy
Expected impacts of climate change

Climate threats for the European energy system do already exist and are projected to increase.
Explicitly affected by climate change is and will be even more the security of elsctri
supply for:

14 Directive 2010/31/EU
As regards EIA, it is already being done as a part of an ongoing review of the EIA Directive.
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- citizens and companies as energy consumers, whose activity is threatened by weather
induced black outs (threatened security in energy supply) in conjunction with

- TSOs and DSOs as the infrastructure (explicitly for the usually less rabtrgiudion
grid) is threatened by extreme eventsometimes in extremely critical conjunction
with high demand (cf. black out 2003 in Italy and Switzerland as one example)

- Energy suppliers with a high share of vulnerable supplies water intensiverergy
supply (i.e. for cooling thermal plants as well as for -ofin plantgenerated
hydropower)

More intense and frequent heat waves will shift demand patterns to critical constellations in
which supply is low due to i) decreased CARNOT efficiency (fwermal plants), ii)
decreased cooling water supply, but demand is high due to i) increasing demand by air
conditioning (private, office and storage of for example food and pharmaceutical products).
Shifting patterns of precipitation will cause problems déoergy supply. Higher magnitude

and frequency of extreme weather events will cause threats for physical energy infrastructure
(explicitly overhead transmission/distribution, but also other infrastrutterg. substations,
transformers or fragile suppigfrastructure).

Threats to the energy system might increase regional disparities with the EU with southern
countries suffering from i) high electricity import dependency and thus relying on yet non
resilient transmission infrastructure and ii) projectegpacts from gradual temperature
increase, heat wave and drought frequency further threats to domestic supply aggravating
import dependency.Meanwhile, northern countries show a more complex and uncertain
picture of potential gains and losses for energypugnd security.

Policy context and current adaptation activities

All policies related to energy transmission could be potentially concerned. Fundamental are
TEN-E Guidelines (1364/2006/EC), Connecting Europe Facility COM(2011) 665, Guidelines
for transEuropean energy infrastructure COM(2011) 658, Cohesion Fund COM(2011) 612
final, the smart grid technology platfortine European Electricity Grid Initiative (EEGI) and

its implementation plan and the Internal Energy Market.On the supply part, important
European policies are the Strategic Energy Technology Plan (SET plan), the communications
Energy Roadmap 2050 as well as Energy 2020strategy for a competitive, sustainable and
secure energy.

Furthermore, policies aiming at decreasing demandalso haveemtipbto cutoff seasonal
demand peaks, e.g. directive 2010/31 on the energy performance of buildings, directive
2006/32 on energy enase efficiency and energy services and repealing Council Directive
93/76/EEC ("The Energy Services DirectiV&?9r reguation (EC) No106 on a Community
energyefficiency labeling programme for office equipment (Energy Star).

The EU's renewable energy policy is the current main driver of change to Europe's energy
mix. This is accelerating Europe's adoption of low carboergn with the gradual
introduction of renewable energy heating, cooling and power sources geared to local
circumstances. Thus, emissions are being reduced (mitigation), and smaller scale, often
distributed power genration is geared to local climatic onstances (adaptation).

Main barriers to action

Current adaptation activities in the energy sector are basically taken place at different national
levels, namely in member states with adaptation strategies already in place (e.g. Finland,

16 The energy efficiency Directive has not yet been formally adopted at the time of completion of this 1A

report.
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Netherlands, Framc and Germany). At European level, policies supporting to reach
adaptation targets (e.g. cutting down seasonal demand peaks, Connecting Europe Facility,
Smart Grids initiative, renewable energy development) are in place and emerging, although
not named asuchi thus having high mainstreaming potential. Adaptation to climate change

is seen as additional burden to the ongoing shifts of the energy system toward2 @020
goals. Mitigation is thus regarded as much greater challenge.

However, adaptation reqes sufficient knowledge e.g. on: i) Vulnerable hot spots in the
transmission and distribution grid, ii) Vulnerability assessment of energy supplies including
explicitly nuclear, fossil fuel and renewable energy supplies and iii) Future clinthteed
demand patterns. While iii is wetlovered in many studies, projects and publications, i and ii
still show significant knowledge gaps. Limited data access to damages of energy
infrastructureas well as a lack of energy meteorological forecasts and dataaddiional
barrier to start action on adaptation in the energy system.

An ongoing challenge for TSOs and DSOs is the connection with newly built, remote or
isolated energy supplinfrastructure(e.g. mainly offshore wind parks or pumped storage
power), which leaves less budget for the investment in hardening and adapting existing grid
infrastructure Increasing regional disparities in energy would become striking without further
action. These would have significant economic impacts due to i) Endangereg sacurity
explicitly in southern member states as well as ii) Price signals to companies and citizens in
those countries with a high import dependency.

Potential examples of adaptation actions to increase resilience by 2020

Research policies shoulddas on detecting vulnerable hot spots and potential technical
measures to increase the physical resilience as well as capacity at -climatically
triggered/demanéhduced bottlenecks in the traBsiropean grid. Furthermore research
investments should be fughenlarged for alternative storage technologies. Research on the
vulnerability of al | energy sources6 effic
necessary as well as intensified efforts to support energy efficiency and suffitiahmyg

the preeisting policies described above.

Further adaptation measures could focus on installing underground cables to the degree
possible, expand aisles in stoprone areas, putting slope stability measures in place, set
up/expand existing early warning systemsoam TSOs, relocate floggrone transformers

and substations, support o6éisle solutionsé fo
(thus enabling them to become independent from the grid).

Adaptation measures in import dependent countriesldHocus on extending the share of
domestic supply or in the diversification of energy sources. Measures to safeguard electricity
supply can be achieved by technical optimization of hydropower plants, enhance management
in hydropower catchments to bettamtrol erosion/sedimentation processes, install capacities

at suitable ruvoff regimes (e.g. glacial regimes femallscaled facilities as buffers).

Improved assessment of changes to local climatic conditions (in the context of infrastucture
and power geeration planning) would increase the scope for local energy sources to be
exploited in accordance with local climatic conditions, minimising risks to energy supply
though avoiding disruptions from constraints on transmission infrastructure or fuel supply.

Measures to cudff critical seasonal/climatenduced demand peaks could focus on installing

further solar cooling (meant here: Bdwered), promote watasaving technologies to relief

cooling water demand, further measures to increase efficiency/safice f ocussi ng o
demand periodsd and setting up regulations a
periods.
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1.2.1.6. Insurance
Expected impacts of climate change

The probability of most types of extreme event is expected to change significan many

cases upwards, as a result of climate change (IPCC, 2012). Several national studies have
interpreted the predictions for insurers; for example in the UK (ABI, 2005) and in France
(FFSA, 2009). In fact the ongoing rapid changes make it hasddess the future risk. The

most dramatic and reliable changes are predicted for temperature; the historical 500 year heat
wave event might become d gearly (biennial) event by the 2040s (Stott, Stone and Allen,
2004).

Current activities

Insurance cabe a valuable tool for adaptation in three main ways: helping to manage climate
change risks; providing incentives for risk prevention; and providing information on risk
(Courbage and Stahel, 2012). Insurance should be seen as one of the possibleaptions
tools available to government and individuals to respond to climate change risks and should
be adopted in conjunction with other preventive and response measures.

The insurance sector is arguably the most advanced in evaluating risks and opportunities.
Major adaptation initiatives in the insurance sector, to date, have focused around building
institutional networks thatddress the common risks to the industry through collaboration. It

is likely that the insurance sector leads in this area due tolitsrability, but also because of

its historical experience in risk management and climeltged risks.

How would the probblem evolve without further EU action?

In the short term, the effect of climate change on insurance might not be thought to be
significant, as long as due allowance is made for the underlying trend For example, prices
would rise gradually, and the market would absorb such changes without disruption.
However, risk knowledge often advaneeewr i n
a short period.

In the longer term, particularly in sectors or areas where insurance has not been customary,
climate change could create or exacerbate issues with correct pricing and availability. In
particular, sea level rise will become an issurecoastal and estuarine risks. The problem of
drought for agriculture and livestock may also become more serious. Direlafied
subsidence may also become a greater issue for the built environment in some regions where
clay soil is sensitive to the adrsce of water (Swiss Re, 2011). Potential losses from storm and
flood could also rise significantly (ABI, 2005; GDV, 2011), but the actual increase would be
highly dependent on changes in exposure and vulnerability.

Potential actions by 2020 to increasesiteence

As stated by stakeholders in the sector, the insurance sector should no longer be regarded
solely as a provider of compensation for losses. The Insurance buffer function is of great
importance for the economy since it allows insured parties to with more certainty by
covering specific risks that could otherwise threaten business continuity. Yet, in adaptation
too, the role of insurance goes much further. Insurance is an integral part of the whole risk
management cycle, from risk identificatitmrisk transfer and recovery.

A Green Paper on the insurance and prevention of disasters is under preparation. It will be a
first step for a better understanding of the role that insurance can play to promote adaptation.

1.2.1.7. Tourism
Expected impactsf climate change
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Tourism is a major economic sector in Europe, with the current annual flow of tourists from
Northern to Southern Europe accounting for one in every six tourist arrivals in the world.
Climate change has the potential to radically alterison patterns in Europe by inducing
changes in destinations and seasonal demand structure (Ciscar et al. 2009). There are a
number of specific projected impacts on the tourism sector as a result of climate change and
from increased risks of water scarg¢ighanges in winter/snowfall and temperature change.

The biggest adverse impacts would appear to be from changes in summer tourism flows (in
the Mediterranean region) and winter skiing (in the Central region). The likely effects of
climate change on theuasm sector vary widely, depending on the location and the season
(Altvater et al., 2011b).

High levels of economic dependence on the tourism industry in some southern countries will
make these areas more vulnerabl to the impacts of climate change.vblegatatic
consequences will have particularly serious effects if clirsatesitive tourism has major
economic importance. Conversely, some benefits are to be expected in other areas, which may
benefit from a shift in tourist flows.

How would the probleravolve?

The Tourism and Recreation sector appears to have a general idea of the risks that it will face
in light of climate change. However, only firms in regions that are already affected (Northern
Mountains and Tropical Destinations) are adapting tonateé change using technical,
managerial, financial, or behavioural adaptations. It is unclear how tourism in other areas will
be dfected by climate change, it appears that stable weather is an important determinant of
destination attractiveness.

1.2.2. Environmental systems
1.2.2.1. Soil

Expected impacts of climate change

Both the agricultural and forestry sectare closely connected with soil and affected by soil
degradation through soil carbon loss, erosion and salinizatiéround 45% of soils in
Eurgpe have a low or very low organic matter content (meani@@oQorganic carbon) and

45% have a medium content (meanin§% organic carbon). Soil organic matter plays a very
important role not only for soll fertility, for maintaining soil structure, forfeuahg and water
retention capacity and for soil biodiversity. It is also an important organic carbon stock,
estimated to between 73 and 79 billion tonnes in the EU (some 1,500 billion tonnes at the
global leveli that is around twice the amount of carlithe atmosphere and three times that

to be found in vegetation). It is important to underline that the soil organic matter cycle is
based on continually supplying carbon in the form of organic matter as a food source for
microorganisms, the loss of sorm@bon as carbon dioxide, and the buifdof stable carbon

in the soil. If the rate of assimilation is less than the rate of decomposition, soil organic matter
will decline and, conversely if the rate of assimilation is greater than the rate of
decomposibn, soil organic matter will increase. Both the assimilation and decomposition
processes occur concurrently, but are of a different order of magiiitoidmnic matter can

be lost instantaneously (e.g. by fire) or very quickly (e.g. in case of grasslandrsion to
arable land), whereas its builgh is spread over several decades.

The northern latitudes are most affected by increas@d and methane emissions from
decomposition of organic matter in soil. Currently decomposition processes are limited by
low temperatures and permafrost. Although the Mediterranean region is historically most

o COM(2006) 23 and COM(2012) 46.
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severely affected by erosion there is growing evidence of significant erosion occurring in
other parts of Europe as well (e.g. Austria, Czech Republic and the loesd Belithern
France and Belgium). Artificial salinization occurs in Portugal, Spain (Ebro valley), Italy
(Sicily), France, Greece, Hungary, Slovakia and Romania. Coastal areas and irrigated
agricultural land are sensitive to salinization. In Eurd@eofthe 27 EU member states have
declared themselves affected under the UNECD

Climate change may aggravate erosion, decline in organic matter, salinization, soil
biodiversity loss, landslides, and flooding. The effect of climate change on soil carbon storage
can be related to changing atmospheric, @Oncentrations, increased temperatures and
changing precipitation patterns. Extreme precipitation events, fast melting of snow or ice,
high river discharges and increased droughts are all climate related evactisimuence

soil degradation. Deforestatioinappropriate agricultural practices, urbanizatemd other
human activities€.g.skiing) also play a role. Saline soils are expected to increase in coastal
areas as a result of salt water intrusion from $easide, because of rising sea levels and
(periodically) low river discharges. Soil biodiversity is already under threat because of soil
contamination, acidification, soil sealing and other huinaiced impacts. There is little
information available oimpacts of climate change on soil biodiversity. Landslides in Europe
are most often the result of soil saturation with water from heavy rainfall events and snow
meltin combination with inappropriate land use and land use changes (e.g. deforestation and
building activities) Desertification often results from the overexploitation of vegetatower
leading to topsoil erosion and hence reduced productivity, or improper water use resulting in
salinization. Desertification is aggravated by prolonged droughts

The predicted increase in temperatures and decreases in summer precipitations could lead to
higher soil moisture deficits, which area also likely happen earlier in spring affecting the
growing season of crops and their water needs.

Some recent studiesuggest that soil organic carbon in European agricultural land is
decreasing. The EEA expects an increase in erosion risks of 80% in agricultural areas in
Europe, especially in places where erosion is already sever@0UGeSoilThematic Strategy
indicates that erosion is increasing in Europe; at that moment in time, 3.4% of the area (1.6
million hectares) of the 21 Member States covered in the assessment is at risk from erosion of
more than 10 tonnes per hectare per year, and 18% (54 million ha) asle att Iosing soil

above 1 tonne per hectare per year. As for soil sealing, in the European Unioat (E&bt
about 1-a0a&dalailgentihan the city of Berdimere subject to land take annually for

new infrastructure housing, industry, roadsr aecreational purposesbetween 1990 and

2006.

Soil consumption due to land take (urbanization often decoupled from population growth)
will contribute to climate change. The loss of water retention and evaporation potential is
going to influence weathepatterns and local climate conditions, in urban areas often
expressed in overheating during summer periods. Due to sealing land is deprived of its
function to act as a sink for atmospheric carbon, to be fixed as carbon in soil organic matter or
vegetation.In order to maintain these ecosystem functions of soil the 2011 Roadmap for a
Resource efficient Europa is promoting a zeeb land take rate in Europa by 2050.

Sealing of ®il caused by buitup areas (not only but particularly on floodplains and water
retention areas) impacts on the storage capacity of the floodplain, increasing the risk of

18 Bulgaria, Cyprus, Greece, Hungary, Latvia, Italy, Malta, Portugal, Romania, Slovakia, Slovenia, and

Spain
See the European Atlas of Soil Biodiversity, particularly @63 (http://eusoils.jrc.ec.europa.eu/
library/maps/biodiversity atlas/index.html
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flooding and flood damage. The increasing number of flooding events and their seriousness in
these areagan be partly attributed to the reduction of open spacerga@gng retention
capacities of agricultural land, caused by compaction and low levels of organic matter, can be
concurrent factors)For example, the costs of the summer floods in England in 2007,
classified as a national disaster, have been estimateco® more than A 3.
(approximately 04.5 billion)

The Commission's services have recently published a working document containing
Guidelines orBest Practice to Limit, Mitigate or Compensate Soil Se&imgorming about
magnitude of soil sealing in the European Unionjntpact on the environmeiitincluding

the climatic aspectsand examples of best practice.

The 2012 implementation report on the Soil Thematic Strategy (COM(2012) 46) confirmed
ontgoing and increasing soil degradation, highlighting the preservationlafrganic matter

as one of the main challenges. Keeping terrestrial carbon stock is not only essential for food
security but for the fulfilment of present and future emission reduction commitments.

There is a lack of data dhe different degradation presseshat makes it difficult to assess
its full impacts andhe development at European scale.

Policy context and current adaptation activities

The European Commission adopted a Soil Thematic Strategy (COM(2006) 231) and a
proposal for a Soil Frameworkif@ctive (COM(2006) 232) on 22 September 2006 with the
objective to protect soils across the EU. The strategy has four pillars, namely awareness
raising, research, integration, and legislation. The framework would consist of a risk analysis
by the Member fates for erosion, organic matter, salinization, compaction and landslides.

Agriculture is a key sector fomaintainingcarbonstocks andsoil fertility and avoiding
deterioration due terosion, salinizationcompaction etcThe CAP hasraimportantrole in
protecting soilsavoiding depletion of organic matterespecially on carbon rich soils (peat
land, pastures) andsupporting agrenvironmental measures aiming at carbon sequestration,
and a better care of soils which sustain agricultural activities

Currentsolil relatedactivitiesat EU levelinvolve:

- Work on theSoil Thematic Strategy, aiming at the implementation ofE&h Soil
Framework Directive;

- Activities of the JRC working group in the area of climate change and soll
biodiversity;

- The Europea Soil Data Center as one of the ten environmental data centres in Europe
and acting as the focal point for soil data at European level; its Soil Portal, contains
soil dataand providdinks to national or global datasets. The website serves also as a
vehicle to promote the activities of the European Soil Bureau Network.

Main barriers to action

Despite ongoing degradation of soil resources in Europe and globally, as statedd@lthe
Commissiorreporton the implementation of the Soil Thematic Strateg®#1(2012) 46), no
agreement has been reached so far within the Council on the proposed Soil Framework
Directive, due to a blocking minorityFurther barriers relate to a lack afherent and EU

wide data onthe different soil degradation processsswellas little information available on
impacts of climate change on soil biodiversity.

European Commission [SWD(2012) 101¢uidelineson best practice to limit, mitigate or compensate
soil sealing Available athttp://ec.europa.eu/environment/soil/sealing_guidelhias
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How would the problem evolve by 2020 without furtherdétibn?

Soil degradation in the European Union is accelerating due to inappropriate farming practices
(erosion, orgaic matter decline), salinization (climate change impacts on water, irrigation),
landslides (intensive land use), contamination (industry and mining) and soil sealing
(urbanization). As neither most Member States nor the EU have an integrated soilgrotecti
policy in place, the degradation is likely to proceleor. example, in the eight years to the end

of 2020 we can expect that an extra 8,000
production, around 4.5 billion tonnes of topsoil will have bereshed away because of water
erosion, more than 700 million tonnes of £@Il have entered the atmosphere as a result of
soil organic matter losses from cropland, and 62% of the habitats and 52% of the species
coveréeid by the Habitats Directive would dooe to be in an unfavourable conservation
status™.

Potential actions by 2020 to increase resilience

Knowledge (examples): Areas where the most basic knowledge is lacking include: i) the costs
of climate change related to soils and land use; ii) soil éodity; iii) the social impacts
related to soils and land use. Areas where aggregation of knowledge to the EU level is needed
comprise: i) monitoring soil carbon storage; ii) soil erosion; iii) soil salinization; iv)
landslides.

Technical options (exam@g i/ Soil carbon storage: appropriate water management to
preserve peat soils; ii/ Erosion: contour ploughing, terracing, improving vegetation cover,
roughening of soil to slow down water flows, wood fibre matting and adding mulch to
enhance water absdipn by the soil;iii/ Prevent salinization with sustainable water
management; iv/ Landslides may be prevented with proper land management, by taking care
of the balance between soil and biotic structures; v/ Prevent soil sealing, limit soil sealing
with semi permeable bricks or asphalt; to compensate for soil sealing in other areas.

1.2.2.2. Biodiversity
Expected impacts of climate change

There is clear evidence to show that biodiversity is already responding to climate change and
will continue to do soSpecies respond individualistically, with direct impacts including
changes in phenology, species abundance and distribution, community composition, habitat
structure and ecosystem processes. Climate change is also leading to indirect impacts on
biodiversiy through changes in the use of land and other resources. These may be more
damaging than the direct impacts due to their scale, scope and speed and include: habitat
fragmentation and loss; ovekploitation; pollution of air, water and soil; and spread of
invasive species. They will further reduce the resilience of ecosystems to climate change and
their capacity to deliver essential services, such as climate regulation, food, clean air and
water, and control of floods or erosion.

Vulnerability assessmentsave been undertaken in relation to potential impacts of climate
change on some species, habitats, ecosystems and ecosystem services and their adaptive
capacity. Assessments show vulnerability primarily arises where species are constrained in
colonising n&v areas with suitable climate. The vulnerability of habitats to climate change is
also likely to be a problem for species, particularly habitat specialists already constrained by
habitat availability and/or condition. Climate change is likely to exacerbatt threats,

rather than create new opportunities.

Annex 6 to the Impact Assessment on the proposal for a general Union Environment Action Programme
‘Living well, within the limits of our planet', SWD(2012) 398, p. 30.
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Vulnerability assessments suggest that the majority of species studied are likely to be
vulnerable. One study ranked the vulnerability of 64% of 212 species assessed as high, very
high, critical or extrenely critical under at least one future climate change scenario .

Policy context and current adaptation activities:

The EC White Paper on adapting to climate change has recognised the significance of climate
change for biodiversity loss and has highlightkat it is important for the EU and Member

States ATo promote strategies which increas

property and the productive functions of land, inter alia, by improving the management of
wat er r esour c e fhe sew &U Bodivessity sttategy ®© @020 goes on to state

t hat f Elocased gpproaehes to climate change mitigation and adaptation can offer cost
effective alternatives to technological solutions, while delivering multiple benefits beyond

biodiversityc onser vati ono. 't aims to restore degr e

ecosystem services by incorporating green infrastructure into spatial planning.

Other existing EU instruments (e.g. the Birds and Habitats Directives) explicitly address the
implications of climate change for biodiversity. A set of seven overarching biodiversity
adaptation principles have been identified for the Bern Convention. Each principle gives rise

to a number of more detailed measures whose relative weight depends on @ach or 6 s :

impacts and dependencies on biodiversity; threats and opportunities that could be addressed
by integrated action; synergies with other sectors; and scale of activity (e.g. EU, Member
State, local).explicitly address the implications of climatange for biodiversity. A set of

seven overarching biodiversity adaptation principles have been identified for the Bern
Convention . Each principle gives rise to a number of more detailed measures whose relative
wei ght depends on e adepgendences brohiodiersity; ithreatsa and s
opportunities that could be addressed by integrated action; synergies with other sectors; and
scale of activity (e.g. EU, Member State, local).

Ecosysterbased adaptation activities are currently mostly drivethbybiodiversity sector.
However, there is growing recognition of the importance of ecosylsta®md approaches by
other sectors, particularly in relation to coastal protection, urban planning and water
management.

Main barriers to action

Successful adapian requires that the conservation of biodiversity and ecosystem services is
fully integrated with other land and water management and economic activities. Additionally,
whilst Member State policies to tackle climate change adaptation at a nationahidevel
essential, the state of development of these across the EU is currently variable.

The EU 2020 biodiversity strategy recognised that, in addition to its intrinsic value,
biodiversity and the services that ecosystems provide have significant ecoradumeithat is
seldom captured by markets. Biodiversity often falls victim to competing claims on its use
because it escapes pricing and is not ref
Economics of Ecosystems and Biodiversity (TEEB) recommendshiaconomic value of
biodiversity should be factored into decisioraking and reflected in accounting and
reporting systems. Quantifying links between biodiversity and ecosystem services and
estimating their value is clearly an urgent requirement thatectly remains far from
completion. However, there is also a cultural barrier to broad uptake of ecodaseth
solutions, which are ready to hand, as many people, including demsikers, believe
climate change is a technological problem that needbet addressed by technological
solutions.

How would the problem evolve by 2020 without further EU Action?
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Delay in further EU action will result in more severe impacts on biodiversity and the delivery

of essential ecosystem services, including climatgilation and adaptation, fewer available
options and increased costs of damage and intervention to maintain these essential ecosystem
services. This is mainly due to the length of time that it will take to implement adaptation
actions and for biodiversityp respond to them.

Costs of inaction would be dwarfed by the costs to society of biodiversity loss,ms ma
economic actors in sectors depend directly on ecosystem services. For example, insect

pollination in the EU has an estimated value

bees and other pollinators could have serious consequences for farheerSEEB report
estimated that if nothing is done, the loss of terrestrial biodiversity alone could cost 7% of
GDP by 2050, with loss of marine ecosystem services adding substantially more.

Potential actions by 2020 to increase resilience

Evidence needswhich should be identified and addressed with stakeholder participation
across all sectors, include: identification of the impacts and dependencies of all sectors on
biodiversity and ecosystem services, and estimates of their economic value; monitoring of
direct impacts of climate change and, where possible, indirect impacts (e.g. associated with
landuse change and underlying seeiconomic drivers); vulnerability assessments of EU
species and habitats (notably within the Natura 2000 network); estapl@bssible impacts

of invasive alien species; scenari o assessn

piloting of new approaches through demonstration projects; assessing the effectiveness of
adaptation actions and changes in management strategies

Appropriate development of biodiversity adaptation indicators, involving stakeholders from
across all policy areas, might do much to catalyse development and integration of policy
objectives that promote ecosystéiased adaptation across sectors. Indicdevelopment

could bring crossectoral attention to the need for a wide range of EU policies to address
sectoral impacts and dependencies on biodiversity, and the associated threats and
opportunities that could be addressed by integrated actions, winthonly support
biodiversity but also achieve required sectoral outcomes.

Climate change highlights the need to adopt an increasingly dynamic approach to conserving
biodiversity and ecosystem services. The movement of species needs facilitating by:
enharing the ecological quality of existing habitats, reducing external impacts (e.g. by
establishing buffer zones and controlling pollutant emissions) and managing species
populations (e.g. controlling exploitation and impacts of invasive alien specie®asiy

the area of available habitat by restoring degraded habitats and creating new habitat adjacent
to existing sites; increasing/restoring habitat connectivity through landscajee
conservation measures (e.g. restoring degraded habitats and aneatwg habi t at s as
stonesd® between existing habitat patches,
between habitat patches, and creating habitat corridors to physically link them).

Furthermore, ecosystem services and their valuation coaltinked to a wide range of
existing financial tools, such as carbon markets and@aism fees, which attract a wider

range of funders, including private finance. These payments, be they government or public,
voluntary private or regulatiedriven privde, could be used to maintain and improve
biodiversity and ecosystem services that support climate change adaptation across all sectors
that make use of land and natural resources.

1.2.2.3. Inland water
Expected impacts of climate change
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Potential actiondy 2020 to increase resilience:Floods, Droughts and Water Scarcity have

already affected large parts of the European Union and have an important impact en socio
economic developments. In the future, climate change is likely to change water availability
ard global warming will probably increase both the number and magnitude of hydrological

extremes

Scenarios developed under the SCENES project estimated potential impacts of climate
change. In western Europe, the energy sector in particular is extremelyablgne water
scarcity and droughts under the EcF scenario conditions because of increased electricity
production. Extreme flood events are expected to increase in eastern Europe, leading to loss
of life and higher flood damages. For example, among thepE€an countries, Hungary is

likely to suffer from the highest costs in percent of GDP due to direct impacts of flooding.
Flooding damages might decrease the Hungarian GDP by 0.09% in 2050. In southern Europe,
agriculture is the major water use sector aadld suffer significant economic losses if water
scarcity and drought events are more frequent and severe under climate change. In northern
Europe, water stress only occurs in a few places (e.g. BE) and only (locally) the
thermoelectric sector may be &krduring low flow periods.

The recently completed ClimWatAdapt project investigated the future water situation and
devel opments in the water sector in Europe
scarcityo, Avul ner abielriatbyi | f 6 y dt ou ghtosoad,s 6and
project concludes that changes in future water scarcity are mainly driven by changes in water
withdrawals. Under the EcF (Economy First) scenario, the percentage of area under severe
water stress is expected to in@ean all regions until 2050, with major changes in particular

in eastern, western, and southern Europe. Increasing water withdrawals are the main cause in
eastern and western Europe. In southern Europe a decrease in water availability due to climate
chang exacerbate the situation. Mostly, water stress will not occur in northern Europe, with
some localized exceptions (e.g. the UK). In river basins under severe water stress, there will
be strong competition for scarce water resources between householdsryindgriculture,

and nature. Overall, this situation is most severe during summer when river flows are low and
are becoming lower due to climate change. Additionally, the water demands are highest
during the summer due irrigation demands and tourisranese.

Such stress on water resources would also impact on the energy sector, given the cooling
needs of thermal power stations and the water flow needs of-pgdrer stations.

Climate change will also affect drinking water supply from ground and suviater?® In
particular changes in groundwater recharge and low flow conditions are the main issues. Most
vulnerable areas include: i/ coastal aquifers, because of the combined effects of increasing sea
levels, reduced recharge and often high abstractiesspres; ii/ Mountainous, permafrost and
boreal areas, where increasing temperatures lead to changes in snow accumulation and
mel ting, with resultant 1 mpacts oMosgsmalundwat
islands are especially vulnerable to fatichanges and distribution of rainfall because they
have a limited water supply, and water resources; iv/ in the case of increasing frequency of
flood events, combined with associated increased pollutant peaks (combined sewer overflows,
pesticide runoff &) all drinking water resources along rivers could be impacted as well as
systems that use bank filtration. However it should be noted that additional pressure will arise
from socieeconomic pressures due to increased urbanisation, growing water denodmer in
sectors (in particular agriculture) and further loss of ecosystems.

See second interim report to thémaetchayeffec8bn t er at
drinking water resources across the EU and the identification of priorities among different types of
drinking water supplie ADWI CE projecto contract DG ENV 070326/

35 EN



EN

Policy context and current adaptation activities:

The Water Framework Directive (WFD) commits the EU Member States to achieve good
ecological status of all surface waters, includingrine waters, and good chemical status of
groundwater by 2015. The WFD does not explicitly refer to adaptation to climate change.
However when drafting the guidance document No. 24 River Basin Management in a
Changing Climate (EC 2009) it was agreed tliaim the second planning cycle onwards
climaterelated threats and adaptation planning should be incorporated in RBMPs. In order to
address the issue of water scarcity and droughts in the EU, in 2007 the European Commission
issued a Communication COM/200D0 414 f i nal OAddressing the «
and droughts in the European Uniondé. The con
implementable as a concerted EU action to increase water efficiency and water savings, and to
improve droght preparedness and risk management.

The Directive 2007/60/EC (Floods Directive) sets to prevent and limit floods and their
damages on human health, the environment, infrastructure, cultural heritage and property. The
Directive obliges the Member Statest assess risks posed by weac
courses and coast lines, and to produce maps of area subjected to floods of different intensity.
Climate change should thereby considered.

The Rural Developmentstrand of the Common Agricultural Policy, glge support to
climate adaptation measures in the field of water management by agricultural sector.

Main barriers to action:

Governance issues may prevent the uptake of innovative measures to achieve the WFD
objectives, e.g. taking advantage of natuedémtion over hard flood defenses. and to work

with a more integrated and comprehensive approach on sustainable land management and in
this way overcome the sectoral compartmentalisation

As regard to adaptation measures there are several barriers prgwaptfiementation such as

i) lack of concrete rules or definitions for implementation of measures; ii) lack of coordination
of measures across river basins or administration units; iii) lack of concrete financing sources
in some cases; iv) measures aremwfvoluntary;When the EU water directors endorsed the
guidance document on climate change, they also agreed that climate change will be
considered in the 2nd and 3rd implementation cycle of the WFD. However the assessment of
the first river basin managentgulans showed that almost all Member States are working on
the issue of climate change to a different extent. It is expected that these efforts will be
strengthened with the adoption of the EU ¢
Eur ope' s niVihe ecommitmentdomade by the water directors. In order words it is
expected that several more adaptation measures will be taken in the future to mitigate the
impacts of floods and droughts.

How would the problem evolve by 2020 without further EU Action?

Many actions promoted by the forthcoming Blueprint will also be very relevant to tackle
climate change adaptation issues.

1.2.3. Social issues
The table below summarises the seegmnomic impacts of climate change.

Table 1: climate change challenges and their socEconomic impacts (Source: ILO Skills for green job§2011))

Climate change majo Major areas of impacts Possible Possible impacts ol

features impacts on| income
employment

Rising average Health, food secity, | & a
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temperature water, resources
Higher climate| Food security, water a a
variability
High incidence off Food security, populatiol & a
droughts and floods displacement, resources
Melting of glaciers Food security, water a a
Rising of sea levels Coastal areas a a
Loss of biodversity Food security, resources | a a
1.2.3.1. Health
Expected impacts of climate change
Climate <change wil/ I mpact Europe <citizenEs

security, environment, agriculture) health as well as cause (damage) @ist$ tee direct and
indirect health impacts. Increases in the annual mean temperature projected for all regions,
while stronger in the North, South Central and Mediterranean Europe. The numbers of frost
days are decreasing. The annual mean number of sudgsrwill be increasing in the
Southerrcentral and Mediterranean Europe the strongest. Annual mean precipitation in
winter months will be mostly increasing, especially in Northern Europe, but not in the
Mediterranean. Annual mean precipitation in summamths will be mostly decreasing
especially in Southernentral and Mediterranean Europe and heavy rainfall will be increasing

in Northernwestern and Northern Europe and decrease in Mediterranean Europe. A variety of
impacts are projected for European mwies. The most important effects on human health
from future climate change are projected to include increases in summer heat related mortality
(deaths) and morbidity (illness) (Watkiss et al., 2009; D'Amato et al., 2007); decreases in
winter cold relatd mortality (deaths) and morbidity (illness); increases in the risk of accidents
and wider welbeing from extreme weather events (floods, fires and storms); changes in the
disease burden e.g. from vectarodent, water or foodborne disease; and chasge the
seasonal distribution of some allergenic pollen species, range of virus, pest and disease
distribution.

The expected increase in heat/thermal stress is related to mortality from annual temperature
increases and heat extrem&dditional human disases will increasingly challenge EU public
health. Allergen potency and atmospheric transport of pollen will become more ifiemse.
extreme events such as floods, storms, droughts & wild fires are expected by recent climate
projections. Also the increa®f risks in relation to change in air quality and ozone are likely.

Climate change may impact amnimals' living conditions and bring forth pathologies such as
parasitic diseases, nutritional disorders, sunstroke or dehydration which can be verynimporta
for the farmers' economic situation.

The control of transmissible infectious animal diseases at EU and international level includes
diseases considered to respond to climatic changes especiallyhvatterdiseases dependent

on specific weather conditns and those transmitted by wildlifélimate change is likely to

have facilitated the expansion of Bluetongue in Europe (e.g. Martinuzzi, A>2008

Climate change may impact on plant health by allowing for the expansion of the range of
pests that so farould not establish in the Union thanks to increased temperatures allowing
them to survive wintertime and to have multiple generation cycles per year, and by increasing
the susceptibility of crops and trees to new dangerous pests of plants from othententi
Climate change thus increases the vulnerability of plants while at the same time the

23 DG SANCO(2008):Sustainability project, Syhesis Report
Takken W., Knols B.G.J(2007): Emerging pests and vectborne diseases in Europe, Ecology and
control of vectotborne diseases, VolumeWageningen Academic Publishers

37 EN



EN

globalisation of trade allows new pests to reach the Union. ismge outbreaks of new
forest pests could change European forests from a carbon sink into a sadoos, as has
happened in Canada (mountain pine beetle). The EU plant health regime is in place to protect
the Union against the entry of such dangerous pests that so far do not occur in the Union.

Policy context and current adaptation activities:

Existing policies related to human, animal and plant health like the EU Health Programme
20072013, EU Ambient Air quality and Cleaner Air Directive, EU Animal Health Strategy
(20072013) including the revision and consolidation of veterinary legislation byew N
Animal Health Law, the review of the EU plant health legislation are good starting points for
the inclusion of climate change adaptation aspects.

Current activities are related to the i) protection of people from health impacts (e.g. thermal
stress, diasters) and diseases, ii) protection of animal health related to healthy food
production and the webleing of European citizens, iii) protection of plant health for ensuring
sustainable and competitive agriculture and forestry and for protecting thereneimt,

public and private green; and iv) promotion of healthy lifestyles, and helping national
authorities in the EU cooperate on health issues also related to climate change. Latest
developments with regard to early warning systems (e.g. heat, floaaghdrdorest fire,
storms), European Centre for Disease prevention and control (ECDC) and Disease
information systems and surveillance and strenghtening of the emergency response systems
serve as proactive developments, support climate change adaptttibiesc

Main barriers to action

Climate change impacts are already being taken into account by health authorities and
relevant actors are aware of future challenges related to climate change. Nevertheless, there is
a need to close existing knowledge gapkich might be a barrier to action, like the lack of
consistent and comparable epidemiological studies and analysis including urban effects of
heat related impacts and additional impacts (heat waves). Also the possible interactions
between climate andirapollution on ozone need to be analyzed in more detail. Also the
analyses of foodborne disease, besides salmonella are a challenge. The national and sub
national (financial) capacities might not be sufficient to address health risks and might need
financial support, especially in European areas, where health care services are not so well
established.

How would the problem evolve by 2020 without further EU Action?

Temperature increase will, according to climate projections increase the number of heat
related deaths. More than 70.000 excess human deaths were reported from 12 European
countries in the hot summer of 2003. The mortality risk increases between 0.2 and 5.5 % for
every 1AC i ncr e-spscéic thrdstmid.d ong heat waves t(noe thatays)

have an impact 1.5 to 5 times greater than shorter events. The reduction of ability to work,
resulting in a lower productivity e.g. shortening/ delaying delivery of products and services
will impact European economy. 86.000 net extra deaths par areaprojected for EU
Member States (higg mi ssi ons scenario) with a gl obal
2077 2100 relative to 19611990. Although the timeframe is longer than 2020, heatwave
plans like the one for England can be prepared by athber States with EU support, also
clearly clarifying the responsibilities for action.

The climate is becoming more suitable for certain disease carrier like e.g. the Asian tiger
mosquito (Aedes albopictus). Europe will have to deal with certain humamalaand plant
pests and diseases which were in the past very rare and were mostly imported via international
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trade or tourism. Climate change and globalisation are mutually reinforcing human/, animal
and plant health problems.

Changes in weather/precipiat pattern and increases in extreme events are projected;
therefore, more intense and frequent events are expected. Especially floods and storms are the
most common natural disasters causing loss of life and economic damage in Europe. Already
in the pasf0 years, 953 disasters killed nearly 88,671 people in Europe, affected more than
29 million others and caused a total2%0 EUR billion of economic losses. Climate change
related challenges might even increase these numbers in the future.

Potential actons by 2020 to increase resilience:

It is of great importance to identify research needs and gaps in order to develop a sound
knowledge base.T h e project AThe SustainabiNewt y of
Consumption and Producti on. gPatstueggessot s( DdGe vRA
adaptation tool boxo in order to cope with
There is potential in collecting more data on-EMel to achieve the best possible disease
surveillance for the EU, and also raise awass. Especially the communication of direct and

indirect impacts of human, animal and plant health in a changing climate and a context of
increasing globalisation of human movements and trade needs to be strengthened. Therefore a
strong protective and meiproactive approach in the health sector is of importance.

There is a need for Member States and their regions to allocate the adequate financial
resources for health within their EU Cohesion Policy programmes from 2014 onwards to deal
with climate chaknges and link forecasting tools (e.g. heat, floods, wild fires, storms) with
the health sector on a creassrder scale.Early warning for air pollutants, especially ozone
shall be closer connected to health services in order to effectively react & emsumely
actions.

The EU Animal Health Strategy (20@D13¥*and its Action Plafffocuses on preventing
rather than reacting to animal diseases including considering the influence of Climate Change
on animal diseases. A new Animal Disease Information SygdNt) is being developed to
improve the gathering of epidemiological data. Stepping up animal disease surveillance and
the establishment of further vaccine banks for certain animal diseases will enable risk
managers to better respond to emerging disaasisns. The proposal by the Commission

of a new Animal Health Law is foreseen during 2012. It will consolidate the exhaustive
existing animal health legislation and put emphasis on preventive measures such as
surveillance activities. The rules will biexible allowing quick adaptation of diseases control
measures to changes in disease patterns including those resulting from climate change.

The EU Plant Health Regime is being reviewed so as to reinforce the protection of the Union
against new and danger® pests from outside Europe. Prevention will be strengthened by
targeting highrisk commodities imported into the Union, and surveillance for outbreaks of
new pests will be reinforced to ensure early detection and immediate eradication of those
outbreaksMore and better instruments for eradicating pests are foreseen. Increased Union
financial support for these measures is considered. The proposal by the Commission of a new
Plant Health Law is foreseen during 2012. It will replace the current basic aatsibgle,
transparent and flexible framework, suitable to address the increasing problems experienced
with plant health.

2 http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2002:0801:0044:EN:PDF
“http://ec.europa.eu/food/animal/diseases/strategy/docs/COMM_PDF_COM 2008 0545 F _EN_AUTRE_PRO
C_LEG_NOUVELLE.pdf
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Additionally, the upcoming EU Strategy on Invasive Species can support the monitoring (e.g.
detection via early warning mechanisms amagid eradication) and reporting procedure,
monitor climate related changes on invasive species distribution, survival and spread, and
foster the exchange of information on potential eradication strategies.

1.2.3.2. Employment

The impact of temperatur@screase, changes in precipitation regimes andesedh rise will
affecti directly or indirectlyi productivity and viability of nearly all economic sectors across
all EU Member States.

Rising temperatures and erratic weather pattern will in many plackge the land and
natural capital productivity. More frequent and intense heat waves, and altered transmission
seasons and geographic range of important wbdore diseases will lower labour
productivity. As a result of sea level rise and increastzhgity of climate extremes, physical
capital assets will be more frequently impaired and important lifelines disrupted with wide
reaching economic and social consequences.

There is mounting evidence that climate policy driven transition towardsaolon resource
efficient and green economy may positively affect employment market, and create
opportunity for more environmentallglated and qualitatively better jobs. Significant efforts
have been done by the Commission to better understand labour mhdienges to
devel%ping a green economy, in terms of net job creation as well as in terms on the impacts on
skills.

Although there is no clear quantitative evidence yet of jobs created in an "adaptation" sector,
it should also be underlined that it is setimes difficult to make a clear distinction between
adaptation and mitigation and thereby related employment. For instance, buildings' renovation
supports both mitigation and adaptation. In addition, activities related to water management,
waste water magement and water supply are included in the Eurostat statistics on eco
industries, which provide information on employment related to activities with environmental
purposesThe global market for eemdustries is estimated at roughly EUR 1.15 trillion a
year (2010 figures for turnover) and there is a broad consensus that the global market could
almost double, with the average estimate for 2020 being around EUR 2 trillion & Véer.
average annual growth in employment in the-ctustries in 2002008 was 2.7%. Total
numbers employed have grown from 2.4 million in 2000 and 3.0 million in 2008 and are
forecast to reach 3.4 million in 2012.

Climate change adaptation contributes pi@serving existing jobs through maintaining
viability and resilience of egiing businesses. Many adaptation measures will require
substantial investments which can stimulate demand for labour. A recent study estimated the
annual cost of adapting to gl obal -indastrihi ng
times) to betweef0 and 100 billion worldwide between 2010 and Z850

Climate adaptation isiot only an instrument contributing tmaintain the EU's macro
economic stability and growthbut i is also a growing market, with expected business
opportunities for Europearrifins on the EU and global market$us,adaptation will create
new demand and market opportunitiesand increase needor innovation. For instance,

2 See Exploiting the employment potential of green growth, Commission Staff working document, SWD

(2012) 92 final and sourapioted.

See Commission studyhe number of jobs dependent on environmental and resource efficiency
improvements2012..

The World Bank 2010. The Economics of Adaptation to Climate Change: Synthesis Report.
Washington DC, The World Bank

27

28

n EN

o f



EN

with increased water scarcity envisaged, the need for irrigation will continue. While
innovations in irrigattn appear to reduce downstream employment opportunities due to more
efficient techniques, the Europeaompanies can grasp opportunities freelling water
efficient agricultural irrigation technologies worldwid&pproximately28% of cropland is

now undeiirrigation, with half of this located in Asia But European companies will need to
improve their products and invest in R&D to compete to existing and forthcoming
competitors from Asia.

However, not only the number of jobs generated matters. Attentibinavie to be paid to
‘decent work and quality jobd:abour market and climate change adaptation policies must be
approached hand in hand to make sure adaptation to climabgecltan contribute to
economic transformation.

The results of the online consation show that even though many stakeholders identify
potential job creation in the medium term due to climate change adaptation action, only
environmental NGOs seem to anticipate siemn benefits.

Modelling GDP impacts and sectoral shifts in ecormoadtivity due to climate change

In the context of the support to this project, a computable general equilibrium modelling
exercise was undertaken on the potential economic implications of climate change. Impact
types considered are those originated bgleeel rise, changes of energy demand, of crops
productivity, of fish stock productivity, of tourism flows, ecosystem losses, flooding and
health.

| mpacts are also economically assessed for
assumed to occur i2050. The EU 27 as a whole experiences a GDP loss of the 0.16% and
the-0. 74% in the 2AC and 4AC cases respectivel
hides important country specificities: the southern EU region is more severely hit with Greece
toploser 1. 76 % and 6.24% of GDP in 2050 in the
scenarios respectively), the Northern one gaining or remaining basically unaffected. Among
impacts type, at the country level, agriculture clearly dominates, followed byntoansl
ecosystem. These three impacts together build more than 70% of the final GDP result in the
majority of the EU countries. Interesting is also country specific vulnerability. For instance, in
Greece and Spain, agriculture and tourism impacts are g lre more concerning;
agriculture is less of an issue in Italy, Belgium and Poland, where on the contrary tourism and
ecosystem losses there appear to be more important.

The model used depicts a Walrasian, perfectly clearing/full employment labourtmarke
therefore unemployment is not modelled. Any shock on the labour market implies just a re
distribution of the labour forces from those sectors whose production, and factor prices, are
declining in relative terms, toward those sectors where the oppogipers This said, the
redistribution of the labour force could indirectly provide some insights of possible tensions
on the labour market that climate change may originate. In 2050, when the temperature
increases 2AC, hi gher Coaderdratead indhe agaicultiral sextart r a c t
especially in Greeceq.7%), Spain-6.9%) and Portugal?.7%); in the fishing sector in Italy
(-7.9%) and Spain-4.5%); in the service sector in Hungaml.8%), ltaly ¢0.7%) and
Portugal {0.5%). Industrial labur demand declines particularly in Finlard%), Sweden-(

1.6%) and Hungary-{.4%); energy sectors tend also to expel labour force.

29 See Comnssion studyThe number of jobs dependent on environmental and resource efficiency

improvements2012.
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There has been some progress in better understanding labour market challenges to developing
a green econoniy yet here 5 still not enough quantitative evidence about how many new
jobs can be created and what skills will be required as the communities and sectors turn better
adapted and prepared to the likely impacts of climate ch&ngthermore, it is difficult to
disenaingle climate adaptation activities from development and economic transformation
driven by other factors. Hence, there is an urgent need for additional assessments on the long
term, indirect and induced effects of climate adaptation policies on labo@rnsatind
markets

Literature review on employment implications of climate change adaptation

Climate adaptation will enable the economic sectors to better cope with the impacts of climate
change and avoid to some extent economic and social disruptionise @ace of it, climate
adaptation contributes to preserving existing jobs through maintaining viability and resilience
of existing businesses. Many climate adaptation measures will requittm@Eneévestments

which temporarily stimulate demand for labouongterm indirect and induced effects on
employment on labour patterns and markets are difficult to demonstrate (Harsdorff et al.
2011). Up to date, most studies have focussed on employment generated by climate
mitigation policies whereas the employmesftects of climate adaptation are examined
qualitatively or within a larger context of policies stimulating 'green' growth. We have found
no comprehensive, analytical study shedding light on the employment aspects triggered by
climate adaptation. The efiisg studies provide qualitative insights or anecdotal evidence
(Anonymous 2008; Agrawala et al. 2011; Carraro et al. 2011; EEA 2011; EEA 2012d).

The few studies that address the relationships between climate change adaptation and jobs,
proposes three ddrent perspectives of analysis. The first analyses the amount of jobs
exposed to climate change risk and then tries to assess the potential of adaptation to prevent,
smooth or eliminate that risk, with the associated job saving potential. It either taduc
analysis at the sectoral level, or tries to compare the expected negative GDP effect of climate
change (e.g. from th&% to the-20% of world GDP as proposed by the 2006 Stern Review)
with that of other crisis (e.g. the last financial crisis) tontimeake a parallelism between
observed and expected job losses. The second thread of studies analyses the skills (new and
old) that are, and will be increasingly required to develop appropriate climate change
adaptation strategies. All economic sectors axpected to undertake some adaptive
adjustments to climate change, but the most concerned appear to be agriculture, forestry,
building and infrastructure. Technologies and therefore skills to develop good adaptation
practices will be required (see e.g.i&@Bkallina et al., 2011). Finally the third thread,
drawing almost entirely qualitative conclusions, recognises that the development of adaptation
technologies and the implementation of adaptation measures, like large irrigation programs,
building insulaion, landscape fplanning against hydro geological risk, land recovering after
floods or drought may create additional jobs (Harsdorff et al. 2011).

In addition to the lack of quantitative studies, it is important to consider that: (a) the studies by
alarge address developing countries; (b) job creation potential of adaptation, if one excludes
the technologynduced one, is likely to be short to medium term, that is it can be experienced
mainly as long as the specific adaptation measures are beingmemniéd; and (c) the
investment needed to implement adaptation measures or to develop adaptation technologies
could crowd out other kind of investments, therefore draining resources from other economic
sectors or activities.

30 See Exploiting the employment potential of green growth, Commission Staff working document, SWD

(2012) 92 final
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Climate change impacts and ptition needs are rooted in sgpecific patterns of resource
availability and use, sensibility to climate risk, and ability to resist to, and cope with climate
extremes. Moreover, it is difficult to disentangle climate adaptation activities from
developnent and economic transformation driven by other factors. Climate adaptation is
about preserving employment in sectors struggling with the impacts of the climate change, as
well as about exploiting opportunities of shift in markets or new product markgt<l{mate
proofing materials and building designs) (Sussman& Randall Freed 2008).

1.2.3.3. Other social issues

Cli mate change i mpacts might affect peopl ed:
health, water and energy access as well as the ireptation of gender equality and other

human rights. Thus, including the social dimension of climate change within future climate
change adaptation efforts is of central importance and reflects one of the key challenges at EU
and Member State level.

While not all climate change impacts will be negative, it is broadly accepted that the most
vulnerable communities will bear a disproportionate share of the hardships associated with
climate change (UNICEF, 2007; Adger et al., 2003; Mearns and Norton 2009; VZbhér
Worldbank, 2012). Negative impacts of climate change will especially affeatlvantaged
population groupgespecially those living in poverty) in least developed countries, but also
within the EU Member States. Often people living in poverty ddpeighly on the very

natural resources affected by climate change and have less capacity to protect themselves,
adapt or recuperate losses (United Nations, 2011).

On a more abstract level research leads to the conclusion that the people most vulnerable to
social impacts of climate change will be those (CAG Consultants, 2009): living in places at
risk; already socially deprived (e.g. by poor health, low income, inadequate housing, lack of
mobility); disempowered (by lack of awareness, adaptive capacitypodupervices and
exclusion from decisiomaking).

Population ageing in Europe is significantly increasing a group of population especially
vulnerable to climate change impacts. Moreover, the issue of social vulnerability is a further
characteristic of may cities which must be considered in the context of climate change. Cities

are often home to those with higher vulnerability to climate change hazards and limited
adaptive capacity and assets to respond effectively to adverse climate impacts.

Regarding ngration, migration decisions are muttusal, and climate change is projected to
have influence on several of the already existing causes of migration rather than being a driver
in it. Recent evidence suggests that no significant increases of exterrigtation to Europe

solely due to climate or other environmental changes can be expected.

Reduction of poverty increases people's adaptive capacity and reduces their vulnerability to
climate change (better health, better housing, less homelessnessheis, th€ inclusion of

fight against poverty and social exclusion in Europe 2020 strategy supports climate change
adaptation efforts in the EU.

1.2.4. Territorial challenges
1.2.4.1. Coastal zones
Expected impacts of climate change

Climate models, confirmely current observations, suggest that climate change will have a
profound effect on coastal zones and marine areas through:
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- Increases in sea level rise: In most Europea seafg\sdahas been rising in the last
century. Even if in some areas of Europdall of sedevel has been observed in the
last centrury, IPCC projection estimating global averageleseds to rise between
0.18m and 0.58m by the end of 21st century.

- Changes in ocean currents, specifically the thermohaline circulation, could affect
Europe's seasons.

- Coastal erosion is already a serious problem in Europe with already 20,000km of
coastline threatened in 2004. Coastal erosion could increase due to climate change
through the above mentioned dewel rise as well as increased frequemmcgtorms.

- Sea Surface Temperatures (SST): In Europe, increases in SST have been greatest in
the Baltic Sea and the North Sea, with lower rates identified in the Black Sea and the
Mediterranean Sea. In the North Sea and the Baltic Sea values are ov8r00.06
AC/ year . Over the past 60 years, the ex
melt has declined at a rate -0t.8%/decade; the last 20 years have seen a trend of
9.1%/decade.

- Enhanced eutrophication: climate change could indirectly increas®phication
problems in coastal waters through increased rainfall and its associated flooding
loading rivers that discharge into coastal areas. Although in recent years nutrient
concentrations have been decreasing in some areas, EEA)2tditates anncrease
in nutrients in transitional, coastal and marine waters in parts of the Baltic (Denmark,
Finland), the North Eastern Atlantic (Ireland) and the Mediterranean (Croatia).

- Ocean acidification: CO2 absorption by seawater decreases the pH of deading,

to acidification. The oceanés acidity ¢
of the industrial era under the IPCC A2 scenario, affecting aquatic species and
reducing the oceands ability to act as

The potential changes toastal zones and marine areas will not only affect aquatic flora and
fauna, it will also affect coastal economic development and humarbwialy. Increases in
sealevel have the potential to negatively impact economic growth as well as destroy physical
infrastructure such as housing roads. Estimates of the economic costs of climate change
impacts in coastal zones are still in the early stages of development.

Some studies estimate millions of Euros in losses by 2020 under both the A2 and B2
scenarios due tiboods and saltwater intrusion. The loss of land along the coast as well as salt
water intrusion could impact aquaculture production by eliminating farm locations. However,

it is likely that aquaculture (which is not exclusively concentrated in coastsd)ain view of

its resilience and adaptability and its cultivation of a wide array of species/species groups will
be able to respond positively to climate change impacts. Fisheries could on one hand increase
fish catches in some areasfor example a 2415% increase in Scandinavia by 2055, but
increasing temperatures could also destroy some fisheries and lead to serious decline in fish
species as well as economic losses. Tourism may also be affected both positively and
negatively: northern destinations ynsee a surge in visits, while in others increased storms
and beach erosion may reduce tourism numbers and therefore money.

Green Infrastructure, soft coastal protection are ofteneftistent alternatives to traditionally
engineered protection structardn addition green infrastructure appears more effective when
facing uncertainty and provides multiple benefits.

Policy context and current adaptation activities

Efforts to enhance more sustainable coastal development in Europe were promoted by the
Reconmendation on Integrated Coastal Zone Management (ICZM) in 2002). Right now the
EU is assessing different policy options for future EU action to furtleeeldp ICZM.
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Complementary, the European Commission launched the OURCOAST initiative, -a web
platform that gathers and disseminates esi&glies and practical examples of coastal
management practice in Europe. In 2010, the EU strengthened the legal framework for
integrated coastal zone management in the Mediterranean by deciding to ratify the ICZM
Protocol b the Barcelona Convention, which entered into force on 24th March Boitithe
Recommendation as the Protocol recognise the the threat to coastal zones posed by climate
change, which should be considered by implementing ICZM strategies or plans.

The EUIntegrated Maritime Policy seeks to provide a more coherent approach to maritime
issues, with increased coordination between different policy areas. It focuses on issues that do
not fall under a single sectbased policy e.g. "blue growth" (economic growtased on
different maritime sectors) and issues that require the coordination of different sectors and
actors e.g. marine knowledge. One of the objectives there is to create a strategy to alleviate
the consequences of climate change in coastal regions.

Another important policy is the Common Fisheries Policy (CFP) which (beside others) is
laying down rules to ensure Europe's fisheries are sustainable and do not damage the marine
environment. In order to do so potential impacts from climate change orshh&tdicks have

to be considered.

Main barriers to action

Stakeholders indicate that: i/ ICZM is a complex issue and including climate change makes it
even more difficult; ii/ lack of awareness; and iii/ lack of funding for monitoring impacts and
taking meaures.

Expected developments

It is expected that due to the existing legal framework and increased awareness raising as well
as further research under Horizon2020 by the Commission and the EEA more adaptation
measures will be taken. The planned guidelm@dCZM and climate change adaptation will

help Member States in taking action. So it is expected that the vulnerabilities will decrease

over the next years. The current policy framework also triggers transboundapg@ition,

so it is expected that adagion will also be dealt in this manner.

At the moment, the European Commission is not considering to develop any actions to
increase the resiliency of coastal and marine areas. HoweveEothenission initiativeon
Maritime Spatial Planning and Integrdte€Coastal Zone Managemeimtends toidentify
climate change adaptatioas an important element to consider for sustainable coastal
management.

Knowledge gaps in relation to climate change adaptation for marine and costal issues are
handled with in the got e x t of the EU Adaptation Strateg
Paper on Marine Knowledge 2020

1.2.4.2. Mountain regions

The increase in temperature is particularly high in mountain regions, where loss of glacier
mass, reduced snow cover, thawing of pErost and changing precipitation patterns
including less precipitation falling as snow have been observed and are expected to increase
further. This could lead to an increase in the frequency and intensity of natural hazards such
as floods and rock fallhat will impact people and the built environment. Key vulnerabilities
include reduced winter tourism, less energy supply from hydropower, a shift in vegetation
zones, invasive alien species and extensive biodiversity loss. Plant and animal species face th
risk of becoming extinct due to natural and artificial barriers not allowing them to move
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upwards or northwards to more suitable areas. The retreat of the vast majority of glaciers also
affects water availability in downstream areas.

1.2.4.3. Cities andurban areas
Expected impacts of climate change

Around 70 % of the EU populatian approximately 350 million peoplé currently lives in

urban agglomerations of more than 5,000 inhabitants. Climate impacts on cities will directly
affect those citizens thdive in and visit urban areas, and indirectly affect those citizens that
rely upon the services provided by urban areas.

The major threats to European cities are the impacts resulting from flooding, heatwaves, and
water scarcity (or drought), coupled tivicoastal impacts for those cities in vulnerable
locations. In addition, climate can magnify the-presting socieeconomic challenges that
cities face.

While urban areas will generally experience the same changes in climate as their surrounding
region the urban setting (physical form and see@nomic activity) can affect both exposure

and sensitivity to weather events, and therefore the impacts felt at the local scale. For
example, urbanisation of land can limit the land available for natural flrmthgement and

lead to higher peak ruoff of rain and flood water (EEA, 20tpthus magnifying the impact

of high intensity rainfall projected to occur as a result of climate change. In additioryuilt
areas can create unique microclimates in terntsmperatures, wind and precipitation.

It is likely that the length, frequency and/or intensity of warm spells, or heat waves, will
increase. The impact of heatwaves is particularly strong in cities and towns because of the
Urban Heat Island (UHI) effectmpacts will also vary by region. Cities in northern Europe

are potentially as much exposed to the human health effects of heat waves as are cities in
southern Europe, given the different heat thresholds and levels of acclimatisation of local
populations.

Flooding is a potential risk across all European regions and the extent of its impacts in urban
areas is shaped not only by long term changes in climate but by topography, characteristics of
the built environment, weather variability and extreme eventromaces. The nature of flood
impacts is also the result of existing vulnerability within a particular city and the type of
flooding. Climate change may act to change the both the frequency, type and severity of
future flood eventsl-or example, Some scera indicate that between 250,000 and 400,000
additional people per year in Europe by the 2080s will be affected by river flooding, most of
them in cities

Water stress is already a serious issue for certain areas of Europe in the summer months,
especiallyin Southern and Eastern Europe and projections suggest that the water stress will
worsen, increasingly affecting more northerly latitudes. This increase in water scarcity,
alongside a range of soeswonomic drivers such as population growth, is likelyvtrsen

water stress in cities.

Recent sea level rise projections taking into account the impact of artic ice melt suggest that
increases of between 0.9 to 1.6 metres above the 1990 level could be expected by 2100. These
increased sea levels have the paténd interact with storm surges to present a serious flood
threat to Europeb6s coast al ar ea, where | ar ge
the coast of the Netherlands, Germany, Belgium and northern Italy are most likely to be
affected.

Policy context and current adaptation activities
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The number of Europeans living in urban areas is set to increase from the current figure of
around 70% to around 80% in 2020. Therefore, even without climate change, it is increasingly
important to enhance lo@n resilience to extreme weather events, but with projections for
more frequent and more severe heatwaves, flash flooding and periods of water scarcity, and
rising sea levels, the risks are also increasing.

Cities are affected by a large number of regi@mal sectoral policies. This includes cohesion
policy, environmental, agriculture and rural development, transport and energy, industrial,
employment, education and health policies. Of particular relevance are urban development
activities funded under cekion policy programmes, environmental policies targeting specific
impacts (e.g. Flood directive (EC, 2007c), and certain sectoral policies (e.g. agricultural
policies can provide upstream flood prevention measures or water management in water
scarce regins). These policies will influence the vulnerability of urban regions, the resilience
to climate impacts and the adaptive capacity.

Current adaptation activities are highly site specific; not all Member States have national
climate change adaptation stigigss which may hinder development of adaptation plans at
lower spatial levels. In other countries, while there may be regulations at the national level for
larger municipalities to develop adaptation plans, such regulations may not be strongly
enforced. Adptation remains a new policy area for many city administrations in Europe.

Main barriers to action

In terms of capacity for EU cities to adapt, there are a range of barriers, which include lack of
awareness, lack of appropriate knowledge and data akeu#y; lack of communication of

good practice, little opportunity for cities to exchange experiences. Availability of resource
within city administratations and in financial terms can be a barrier. The overarching multi
level governance framework to supporban adaptation is also lacking.

The EEA identifies a number of barriers to local, regional and Member State governance for
adaptation in urban areas. These include the complexities of jurisdictional and economic
boundaries compared to the scale andtioo at which effective interventions for adaptation

may need to be implemented for increasing urban resilience. Lack of communication between
planning and risk management departments may mean, for example, that whilst adaptation
plans are developed byehmunicipalities, they do not filter into e.g. land use planning; thus
adaptation may remain a separate, or additional issue, rather than becoming mainstream
consideration. Another barrier is associated with the apparent gap between local adaptation
actionand national level strategies, and the fact that competition for resources between policy
sectors at the national level can lead to the neglect of funding for urban adaptation.

How would the problem evolve by 2020 without further EU Action?

According tothe EEA, it is clear that adaptation is progressing across Europe, but this is
patchy, wuncoordinated and of wvaried quality.
cities (e.g. EEA, 2009 CoR 2011). Only a quarter (24%) of cities report that dapdation

strategy that has been adopted in their city, with only 8% stating that no work is planned or

has begun on climate adaptation. Without new EU action the gaps in adaptive capacity and in

the development of appropriate adaptation responses aceEsbevl States will remain or

widen; the problem described above will remain.

Potential examples of adaptation actions by 2020 to increase resilience

The unique contribution of the EU level is an eaeching, frameworsetting function is to
enhance an inggated and mukievel governance approach to building climate resilience. In
terms of concrete actions, this would play out as mainstreaming into EU policies and budgets,
facilitation of exchange of good practice, and coordinated development of the &gewilase
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relevant to urban adaptation. An extended Adaptation Steering Group involving a wider range
of locallcity-level representatives could support the implementation phase of the EU
Adaptation Strategy providing links across the governance levels.

Given the large number of sectors requiring adaptation at city level, in different local contexts

with differing vulnerability, a very wide range of technical measures for urban adaptation is

available. The appropriate options are also dependent on the oatacal governance and

its role / remit across affected sectors. At European level, the role is predominantly one of
support, rather than implementation.

Urban adaptation could be facilitated by mainstreaming of adaptation into key EU policy
areas, as Weas the removal of potential policy conflicts at national and European levels.
Areas identified as a high priority include: urban development policy, especially current
Cohesion policy proposals; climate proofing for the EU budget for iZIR2D; climate
proofing of Commission sectoral initiatives with urban dimension; procedural integration.

A number of specific opportunities include: exploiting both the increased urban emphasis and
the new adaptation theme under Cohesion proposals to support urbati@daptaeasing

the take up of urban adaptation projects under future Life+ programme, extending the urban
section of ClimatéAdapt and linking with other urban (sustainability) platforms.

There is strong potential for European action to provide res®amg coordinated action for
research to fill existing knowledge gaps in urban impacts and adaptation, and making use of
the ClimateAdapt platform in dissemination, engagement and application of this knowledge
base.

Knowledge exchange can play an impottasie in raising awareness and building adaptive
capacity among cities, and the EU can facilitate such exchange, through support of networks
and campaigns (such as UNI SDR, Making Citi
platform to promote exchge of experiences among cities.

1.2.4.4. Rural areas

In rural areas, which still make most of the EU's land area and represent an important share of
employment, climatic risks are also likely to exacerbate the smmoomic challenges that

these areas faqdepopulation, economic viability, social services). Rural areas are exposed to
a wide range of impacts from climatic variations, beyond those directly affecting agriculture
and livestock. These include increased risk of flooding, particularly in CemdaNorthern
regions, and risks for damage to infrastructure due to other extreme events. Increasing
competition for water between different uses will also concern rural population and
economies. Forest ecosystems and forestry are important in manyareaal. Climatic
changes will lead to increased risk of disturbances through storms, fire, and outbreaks of pests
and diseases with implications for forest growth and production.

The trend towards reduction of snow cover in mountainous areas will havéiveega
consequences for winter tourism and on rural economies dependent on income from tourism.
This can also be the case for areas facing water shortages, while a warmer climate can bring
new tourism opportunities for rural areas in other parts of the EU.

The rural development policy for the period 2€0P0 will continue sustaining economic
development in European rural areas.

1.2.4.5. Outermost regions

The outermost regions (OR) are amongst the regions of the EU most vulnerable to the impacts
of climate clange, most notably to: biodiversity loss, health impacts, negative impacts on
agriculture, tourism stagnation and water scarcity. Studies have foreseen that the Caribbean
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islands and French Guiana will experience increased dryness, more intense cyadoses an
level rise, which will lead to coral bleaching, shoreline erosion and the degradation of tropical
forests, mangroves, and freshwater ecosystems. Coral bleaching is a great reason for great
concern, as the coral reefs provide essential protectionshgdorm surges and waves. Loss

of coral reefs will mean loss of livelihoods for many inhabitants of islands and coastal
regions. Corals already weakened due to overexploitation and pollution are threatened
through increased water temperature and oceidifieation. The current CO2 concentration

in the atmosphere (393 ppm) is already above the viable limit for coral reefs, which according
to current state of the art knowledge lies at 350 ppm. The Macaronesian islands will be
particularly threatened by chges in wind and precipitation patterns that increase the risk of
invasive species and the potential of desertification. In Reunion, rising temperatures, together
with human induced impacts, drive coral bleaching, water scarcity problems, and the spread
of invasive species and vectoorne diseases.

The geographic and economic differences between the OR and the rest of the EU make them
special cases for the EU adaptation strategy in terms of the potential impacts and the
adaptation options available. The @Re characterised by their remoteness, insularity, small
size, difficult topography and climate, and economic dependence on a narrow range of goods
and services, especially tourism and agriculture. Also they generally have poor economic
growth and suffefrom high unemployment. The habitats and species found in these regions
are distinct from the rest of the EU and provide an important contribution to global
biodiversity. These ecosystems are particularly sensitive to changes in climate and their
deteriordion poses significant health and seeimonomic concerns.

These characteristics make them not only vulnerable to climate change but also likely to have
limited capacity for adaptation without support. For example, the economy of Guadeloupe is
highlydep@dent upon bananas and the economy of R
require freshwater but sea level rise and saltwater intrusion into aquifers will put increased
pressure on this limited resource, which is also under demand from domestic domsump

and the tourism sector. The potential reduction in fisheries resources due to climate change
also poses a significant threat for islands like Martinique. The OR are isolated, either due to
their island nature or due to the characteristics of thetdgrr{Amazon forest in French
Guiana), most OR are mountainous and, as a result, urban areas are predominantly coastal
making them potentially vulnerable to sea level rise and storms. Therefore, adaptations
measures to minimise the effects of theedetdion of the shoreline corals, mangroves,
beachesis paramount.

As they are already experiencing the impacts of climate change, activities to increase the
knowledge of climate change impacts as well as the definition and implementation of

adaptation sategies are key priorities in the OR. Moreover, these regions could serve as early
demonstrations for the development of policy initiatives and technologies devoted to climate
change adaptation. Activities under the BEST initiative could become a vatwaittdoution

to the adaptation effort in OR. Lessons learnt can then be exported; tailored to neighbouring
countries and adapted for the rest of the EU.

1.2.5. Crosssectoralchallenges
1.2.5.1. Linking disaster risknanagemerand adaptation

One of the mst important consequences of climate change will be the increase in the
frequency and magnitude of extreme events such as floods, droughts, windstorms and heat
waves. Climate change may also trigger other hazards in which climate or weather conditions
play a fundamental role, such as snow avalanches, landslides and forest fires. The drivers and
causes for disaster risk are:
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- Population growth, leading to settlements in areas with a higher risk potential,

- Economic growth: economic risk will equally increase;

- Human technology and behaviour (nuclear plants, chemical industrycaliiaig of
forests, spilling freshwater resources, arson).

Risk is determined not only by the severity of the hazard but also by the concentration of
people and assets in hazgmbneareas and their vulnerability to the hazard. Human fatalities
tend to concentrate mostly in Eastern and Southern Europe. People who are generally more
vulnerable are also more at risk when a natural disaster occurs: low income households, the
elderly andnfirmed.

With regard to human fatalities the most prominent natural hazard is heat waves. The summer
2003 claimed lives of a tremendous number of people on the continent, with over 70.000
excess deaths being reported in 12 Western and Central Europgdrieso Flooding and

storm events result the most significant amounts of economic losses relative to other types of
disasters in the EU.

Climate change will l ead to new disaster ri
recent years, policie®f disaster risk reduction and management have shifted from defence
against hazards (mostly by structural measures) to a more comprehensive, integrated risk
management approach.

Policy context and current adaptation activities

The European Union has alrgadeveloped a set of instruments to address various aspects of
disaster prevention, preparedness, response and recovery. These include, inter alia, the
Community mechanism for civil protection (EC, 20107, theimplement of disaster risk
management pay (COM(2009)82)the European Union Solidarity Fund (EUSF; EC, 2002)

The EU is developingrd'Overview of the Major Risks the EU May Face in the Future”, so as

to potentially inform policy decisions at EU and MS level. The overview will be primarily
basedon national risk analyses drawn from the national risk assessments that Member States
are now developing based on the 2010 Guidelines on risk assessment for disaster
management. Other ayoing activities at EU level include:sidpporting Member States in
developing ational risk assessments and risk management plangyercoming the
challenges of data sharing iii)develop incentives for prevention and innovative financing
instruments iv) facilitate cooperation and exchange of good practices among Mgtatiesr
though training, exchange of experts, peer reviews, development on guidelines for good
practices in disaster prevention etc, v) enhancing the level of preparedness though actions
such as training, exercises, development of Early Warning Systeamgriec development

and contingency planning.

On 20 December 2011 the European Commission adopted a proposal to revise the existing
European Union's Civil Protection legislation in order to ensure more effective, efficient and
coherent disaster managemefithe prevention and disaster risk management activities are
thus incorporated into the legislative framework and form part of the integrated disaster
management cycle.

The European Union Solidarity Fund (EUSF) was set up to respond to major naturatslisast
and express European solidarity to disastecken regions within Europe. The Fund was
created as a reaction to the severe floods in Central Europe in the summer of 2002.

The Floods Directive (FD) (2007/60/EC) was proposed by the European Commirssion
2006, and was adopted by Council and Parliament in 2007. Its aim is to reduce and manage
the risks that floods pose to human health, the environment, cultural heritage and economic
activity. The FD requires Member States to first carry out a prelimiassgssment by 2011
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to identify the river basins and associated coastal areas at risk of fladingpme up with
comprehensive flood risk management plans by 2015.

Disaster risk reduction is a wedktablished field in policy and research, and many teahn
measures have been developed. For example, the recently published Special Report of IPCC
on disaster risk reduction (IPCC, 2@} 2Zontains 140 pages on managing the risks at three
levels (local, national and international), including technical meassueh as warning
systems, better land use management (through e.g. conservation zones, buffer zones, or land
acquisition), ecosystem management and restoration (e.g. watershed rehabilitation and forest
landscape restoration) and pdstaster recovery angconstruction (preferably in ways that
reduce future risk).

Such activities are coherent with international developments, sutie &ybgo Framework
for action or the Rio +20 conference on sustainable development.

Indeed, in the field of preparednessrly warning system&ave been recognisess an
important element of disaster risk reduction as a means to protect lives and reduce losses.
Also Rio+20 recognises the complementary added value of global and regional early warning
systems for natural disters to national systems in particular for tranional hazards such

as large riverine floods, droughts and storrgsiropean and palBuropean early warning and
detection systems for weathdtiven natural disasters exist such as the European Flood
Awareness System (EFA®0OM(2002)481), the European Forest Fire Information System
(EFFIS) and the European Drought Observatory (EDO). They have been developed in close
collaboration with Member States in view of an improved European crisis management for
weaher related natural disasters and contributed to the development obfdiage art
scientific and technical solutions that are shared with the Member States organization and
scientific community. Furthermore, these systems foster the establishmemptbensive,
European data and information archives which are essential for planning and decision making
up to 2020 across different sectors of environment, agriculture, transport, energy, water
management and lange planning.

Similarly, global systemsugh as the Global Flood Detection System (GFDS) and the Global
Disaster Alert and Coordination System (GDACS) are developed in cooperation with the
United Nations Organisation for the Coordination of Humanitarian Affairs (UNOCHA) to
enhance preparednessdaresponse to major international disasters requiring humanitarian
assistance. These systems also can provide useful complementary information to systems and
approaches used by national and regional authorities in Europe.

Main barriers to action

Need to sengthen the synergies to maximise the links between disaster risk reduction and
climate change adaptation policies and communities

Sharing of data, observations, projections and good practices on climate change vulnerability
methods and adaptation actsais so far limited.

Still an obstacle for successful cooperation between the DRR and the climate change
adaptation community is the different terminology.

How would the problem evolve by 2020 without further EU Action?

Without new EU action thecrosscutting areas between climate change adaptation and
disaster risk reduction will not be properly developed.

Potential actions by 2020 to increase resilience
Examples of potential actidnclude:
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- The assessment of exposure, vulnerability and adaptive tgp#aking current
weather related disasters as a starting point.

- More robust regional climate change scenarios that better capture the occurrence of
extreme events and improved assessments of their societal impacts are needed.

- Sociceconomic scenariosoff exposure, vulnerability and adaptive capacity to the
more frequent and more intensive future extreme weather events. Addressing current
risk levels, through actions such as retrofitting buildings, relocating human settlements
and restoring ecosystemsore expensive than avoiding these risks in the first place.

- Linking national, European and global Early Warning Systems for a more effective
management of trafsoundarydisasters in Europe

Coupled decadal climate predictions to early warning systenftotmls, droughts and forest

fires would be needed. Further, it is imperative to record local disaster data, particularly
damage and loss at the local level for developing appropriate responses. In addition, it would
be useful to explore case studies whadaptation and DRR have been linked and draw on
lessons learned.

Further potential entry points for adaptation with regard to DRR and early warning and
monitoring could be the Action Plan on GNSS Applications (COM(2010)308). In addition,
Copernicusand he application of EGNOS and GALILEO could be explored further for early
warning, monitoring wind speeds, spread of flooding etc.

Example 1: 2003 Heat wave in France
In 2003, France suffered the hottest summer in 50 years. That year, an exceptionatheaverave claimed
more than 15,000 lives. After this tragedy, the public authorities established the national heat emergency plan,
which is activated every year from 1 June to 31 August, in order to reduce the risk of deaths from hedt waves.
The French Bd Cross, in its role as auxiliary to the public authorities and with its 45,000 volunteers apd 556
health and social facilities, was mobilized in a lasgale operation in the summer of 2003 (helping vulnerable
people, distributing water, assisting hbdtcilities and emergency services). Since then, it has played an gactive
part in implementing the national plan. Based on its own heat emergency guide and plan, it prepares and
implements a series of actions in coordination with the public authoritiem @wdordance with local resources
and needs.
The national heat emergency plan established by the Ministry of Health provides for French Red Cross
intervention at various levels. It plays a vital role in strengthening solidarity and dealing with thenpiafil
isolated vulnerable people, particularly those most at risk from the effects of a heat wave. It also mobjlizes its
volunteers to carry out specific activities, targeting the most vulnerable sectors of the population
includingelderlyand disables pgxde. in 2006 the French Red Cross mobilized its network to deal with the
effects of extremely high temperatures (level 2 or 3), deploying over 3,500 volunteers.
Efforts focused primarily on assisting homeless people and isolated elderly people, sgpestiblishments
and services, such as homes for the elderly and hospital emergency services, and provididgdasts. Orj
17 July 2006, the public authorities in western France activated level 2 of the heat emergency plan, where the
local Red Crosbranch started on its rounds of elderly people living on their own. The most problematic cases
were to be dealt with on the first day, focusing on the most vulnerable sectors of the population, including those
who are completely on their own, those who aoelonger in full possession of their faculties and those who
have serious medical conditions. On recognizing the Red Cross uniform, an elderly lady opened her door
quickly. In the dim interior of her pleasant, impeccably kept apartmenye8iold Suzane invited the
volunteers to sit down for a moment in her |ivling

You candédt i magine how hard it is and how much| my heas

Cross, 2009)

Example 2: 20D Central European Floods
The 2010 Central European floods were a result of storms and unusually heavy precipitation events embedded in
widespread and longer lasting rainfalls in May 2010. The resulting floods affected several Central European

countries dring May and June. In August another flood event hit the countries aalandwas the worst
affected but alséustria Czech RepublicGermanyHungary Slovakig SerbiaandUkrainewere affected.
At least thirtyseven pedge died in the floods and approximately 23,000 people were evacuated. The estimated
economic cost was 2.5 billiceuros According to Poland's Prime MinistBronald Tuskthe 2010 flooding was
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"the worst natural disaster in the nation's histarwithout precedent in the past 160 years". The situgtion
became critical when the Vistula River broke its banks and flooding thie 66 Sandomieravhere resident:

were stranded in their homes while power outages affected telecommunication. Not able to cope with the disaster
with national resources, Poland triggeérthe European Civil Protection, the MIC, for aid. On 20 May, aid began
arriving to Poland from sever&luropean Uniorountries.

Hungary triggered the MIC on the 26th May fupport to strengthen its flood containment capacity and put in
place additional temporary protection. A request for up to 2 million sandbags to strengthen its flood containment
capacity was communicated to the European Civil Protection Network.

In 201Q for the first time, the MIC had received information on the possibility for upcoming floods through the
European Flood Awareness System (EFAS) and therefore was prepared for the incoming requests which resulted
in faster response to the requests. (Saindékipedia and JRC internal information_

1.2.5.2. Adaptation actions and needs for the private sector
Expected impacts of climate change

The private sector is defined as privately owned or controlled companies, organisations and
entities. Climate changeill have a range of impacts on businesses Impacts are expected to
fall disproportionately on SMEs including disrupting business operations, property damage,
disruption to supply chains and infrastructure leading to increasing costs of maintenance and
materials, and raising prices. The majority of the Global 500 companies (81%) report physical
risks from climate change and the percentage of companies that view these risks as current
has nearly quadruplefdom 10% in 2010 to 37% in 2012n the UK the Carbo disclosure

project surveyed members of the FTSE 100 group of companies finding more than 80%
identify substantive risks to their business from climate change. In other cases, climate change
may also offer new business opportunities for products andcsesrthat would help people to
adapt in the form of expanding market share and creating wealth in communities (innovation
and job creation) and accessing new finance streams (increased public funding and financial
products and services). New business ofppities might be sisimple as increased demand

for air conditioning or chilled drinks or as complex as new roofing materials or draining
equipment suitable for changing weather conditions.

Climate change exposes businesses to a range of operationapfifrowthrelated risks

(such as flooding damage to production facilities or supply routes in and outside the EU). The
impacts from these risks may be systemic (at the whole economy level), such as damage to
major infrastructure, or they may be sectallistrywide or compamgpecific, such as
unavailability of an important feedstock.

The problem for the private sector can be seen as evolving alongside the evolution of climate
scenarios. Increased precipitation in the north of Europe and increasingptdcounditions in

the south will increasingly impact on the organisation of the means of production. As weather
patterns shift so too will patterns of demand and labour mobility. At present problems
associated with failure to adapt can be illustrated bseaming incidence of insurance related
weather events. However current experiences are a pre taste of much more significant
adaptation challenges in the years ahead including more frequent weather related damage to
property, production facilities or logisal infrastructure.

Policy context and current adaptation activities

The Cohesion and Regional Development Fund both allow support for the development of
strategies for adaptation to climate investment aimed at increasing adaptation to climate
change inluding avoiding damage to the built environment and other infrastructure,
investments and the development of tools to facilitate disaster prevention for large
infrastructure projects, not businesses themselves.

The European Social Fund (ESF) and Horiz6@®both also include funds that can be used
in support of adaptation action for the private sector. The ESF aims to increase employment
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opportunities and ensuring the right skills are available and enhancing the competitiveness of
small and mediursized @terprises (SMEs) as well as the future funding programme
COSME",

Firms are investing more to protect themselves. Much of this takes the form of updating
business continuity plans, or upgrading risk trackers. But around one in four firms is either
upgradirg their existing physical assets, for example by wegthaofing buildings, or taking

out new insurance policies. Around one in five businesses plan to adapt their operations better
to deal with such changes, such as adopting new crop varieties or miereefiiaent
facilities (UK Trade & Investment, 2010ther examples of action by private organisations
include the following, which shows in particular how European companies can take action in
other parts of the world (Source: PwC: Business leadershiplimate change adaptation:
Encouraging engagement and action, 2010).

Type of | Type of | Examples of companies who have taken action
exposure response
Direct Identification of | Anglo American (mining/ natural resources) has commenced regitimete modelling exercise
exposure risks with UK Met Office, Imperial College of London and consultants to assess theédongadaptation
measures for operations and projects in So
basin will help enable theafeguarding of local assets, resources and communities.
Change in| ThamesWater (water utility) is embedding adaptation into its core operational strategy. The str
operational focused on water resources, sewer capacity and flood resili€heecompany has also challeng
strategy their suppliers to consider its adaptation actions to ensure and maintain service levels in future
Indirect Identification of | HSBC (financial services) is developing a detailed understanding of the ghsisks of climate
exposure risks change to help the bank maximise the opportunities that arise. For example, the HSBC
Vulnerability Assessment, which maps risks for the G20 in 2020, looks at the impact of ¢
change on food production, water availabilitddrealth. An understanding of the scale of the isg
helps the bank and its clients to focus on how best to respond.
Opportunity New products| BASF (chemicals) has developed products that are helping coastal settlements protect ®dsl
and services absorbing the force of breaking waves and
developing stres®lerant plants that are more resistant to extreme weather conditions such as
and superabsorbers are being trialed for a refaties project in Brazil to increase water storg
capacity.
Allianz (insurance) offers micrmsurance products in six countries. With a highly established m
in India, Allianz has extended its reach to Indonesia, Egypt, Cameroon, Senegal, anti€dks
first flood catastrophe bond is part of a EUR 1 billion programme to mitigate the risk of s
regional floods across a global fund. Allianz's schemes are typically managed in partnersh
others.
Disaster risk| Disaster relief| Deutsche Post (logistics) has identified Disaster Management as one area of their glob
management | support priorities, and has initiated a global humanitarian partnership with the United Nations and a
network of DHL Disaster Response Teams in three regiasiaPacific, Middle East and Africa an
Americas.

Main barriers for action

A number of barriers prevent the private sector from taking appropriate adaptation actions and
future-proofing their business, among which the current economic conjuncturdn vghic
particularly adverse for lontgrm investments especially for SMEs. The lack of accurate,
reliable information, networking and exchange of experience hinders the uptake of adaptation
investment because of a lack of awareness of clifeage relatedsks e.g. there remains a

large gap between businesses recognising current and future risks that climate change may
pose to their operations, and engaging in activities to address these risks.

8 The European Commission proposedPeogramme for the Competitiveness of enterprises and

SMEs(COSME) that will run from 2014 to 202titp://ec.europa.eu/cip/cosme/index_en.htm
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Compani eso ability t o f i namrd eheir aedgagemeantt i o0 n
companies often state that cost is a reason for not implementing risk management e.g. with
regard to the high costs of undertaking a climate risk assessment and the high cost of the
adaptation options they have considered.

Some adajpte responses not only provide private benefits to those who have paid for them,
they also provide benefits or positive spill overs to the wider economy e.g. positive
externalities from the restoration of the environment, reduced water use areyhoaullred

by the organisation which invests in actions.

Insurance is currently not being used effectively to manage climate risk. Three categories of
barriers to the widespread uptake of insurance for adaptation relatelriadequate risk
transfer coniions to the underlying risk e.g. price or premium, deductibles, exclusions and
co-insurance; ii/ Insufficient insurance supply: The availability of insurance related to climate

change remai ns i mited e. g. due tourdcovar

simultaneously; iii/ Lack of demand: In general, insurance penetration is low in the EU e.g.
lower income segments do not purchase insurance, and the farming sector has limited cover

How would the problem evolve without further EU action?

In the absece of EU action there is an expectation that the gap between those organisations
able and willing to take adaptation actions and those left behind will grow. Some of the
largest transational corporations, and those in certain sectors, have begun éciappthe
potential threat and opportunity presented by climate change. However by 2020, in particular
many small and medium sized enterprises will be unable to make the necessary adaptation
measures making them increasingly vulnerable to the effectsawbidable climate change.

In the absence of measures from the EU this gap will widereating market obstacles for
those left behind.

Examples of potential adaptation action by 2020 to increase resilience

A first element could be an increased awarenessing and business engagement in
adaptation policy making and planning. To date, businesses engagement has been focused on
issues related to mitigation rather than on adaptation. A specific strategy for mobilising
private sector strengths and assetsdeded. There is some untapped data and knowledge
potential in the private sector which should be maximised.

Access to finance for the private sector can be achieved through the direct provision of grants
by the EU and other private funding mechanismhigtiog traditional loan finance and equity
finance. The existing suite of grant schemes are set out within the propose20201Multr

annual Financial Framework and future MFFs to 2050 are seen as an opportunity to embed
finance for adaptation measurd@$ere are opportunities to further embed adaptation actions
within existing EU programmes such as CAP, Cohesion funds, ERDF and ESF and Life.

There appears to be an important role for insurance to play in a cost effective balance of
measures adopted withthe public and private sectors. Market based instruments have the
potential to drive behaviours and achieve outcomes with low cost e.g. unlike standards, which
are applied uniformly, MBIs enable firms to adopt a -@#&ctive solution as they also
encouage businesses to innovate and increase productivity.

1.2.5.3. Threats and opportunities for companies with respect to climate change

Finally, adaptation activities can offer profitable business opportunities across the economy,
including for instance inhe following sectors: environmental consulting services; agricultural
technologies; ecosystem managemen, water management and technologies; construction;
insurance.
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Table 2: Threats and opportunities that companies could face withespect to climate change

Threats (potential damage costs)

Opportunities (potential benefits)

Markets i changing demand fo
goods and services

Decreased or disappearing demand for pre:
range of goods and services

Access of customers to products andvises
could be undermined by extreme weather

Increasing demand for present range of go
and services but in a different market or demg
for new products

More extreme events create opportunities
sectors of maintenance, repair, localiZ
operations (g. tourism, recreation)

Financed implications for
availability of credit, insurance|
stakeholder reputation

Failure to adapt creates difficulties in securi
affordable rates of insurance and financing

Potential liabilites stemming from climat
change elated events are not factored into lor
term business decisions

Rewards for better risk management in the fq
of reduced premiums

Customers attracted to businesses that H
demonstrated resilience against climate cha
related events

Logisticsd vulneraility of the
supply chain, utilites and
transport arrangements)

Possible negative effects on the availability
some good and services (e.g. raw materi
components); upward pressures on commo
prices

Disruption to supply of electricity, water, ar|
sewerage and other utilities

Disruption of transportation along the supg
chain

Competitive advantage for businesses
flexible supply chains and delivery systems

Competitive advantage for businesses
continuity planning and baekp utility facilities.

Opportunities for businesses supplying lo
markets; marketing strategies based on regid
differences and reduced product miles.

Premises or Assetglmpacts on

building design, construction
maintenance and facilitie
management)

Vulnerability due to proximity to premises likel
affected by climate change related events (
river banks, coastal zones)

Challenges to cope with temperature extreme
premises (cooling in the summer and warming
the winter without adding to GHG emissions)

Opporunities for businesses specializing in by
environment for developing climatelated
products (more efficient atonditioning
installations etc.)

Depending on the region, maintaining insi
temperatures in winter might become less cost

People (implications for the
workforce and  customerg
changing lifestyles)

Threats to the health and travel arrangements
staff and clients due to extreme weather eve
related to climate change.

Deterioration in internal work environmer
because of increased somer temperatures

Opportunities for improving public image b
offering flexible  working hours/trave
arrangements, early warning systems

Opportunities for businesses in tourism g
recreational sectors

Process(impacts in production
processes and servicelidery)

Reduction in productivity or disruption to clima
sensitive processes or activities, e.g. in
construction sector and agriculture

Opportunities for new products and innovatiq
in the climate sensitive sectors

1.3.
1.3.1.

Likely impacts of policy initiatives

1.3.1.1. No policy change

Likely impacts of policy initiatives on knowledge generation

Major research efforts on climate change have been promoted and financed at the European
level within the 7th Framework Programme and its predecesSoih activities would
continue and further expand, in line with the Commission's proposals on research under
Horizon 2020. EU research projects should strive to provide coherent, integrated and
exhaustive results. In many cases tailored linkages amongcizrowill be beneficial.
Although all the details have not been clarified yet, Horizon 2020 is expected to improve the
coordination of research activities. However as no systematic mechanism of mapping
knowledge gaps, screening of-gaing research and gport activities and prioritising along

policy needs is proposed, some limitations in coordination and targeted close of knowledge
gaps can be expected.
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The Commission developed in the context of the PESETA aniRBEESETA Il project®¥

a multisectoralassessment of the impacts of climate change in Europe for the2@@0land
20712100 time horizons. However, to get to a harmonized and agreed approach across the
EU in modelling climate impacts would require further effofiteere are various egoing

ad i vities for model comparison and model con
probably the most important is the-gning and abovementioned IPCC RCPs action. All of
these show thacomparability is indeed possible also in a multi model approace the
assumptions and structure of the models are transparently communicated. In addition an
important recent global initiative is IBIIP Inter-Sectoral Impact Model Intercomparison
Project®. This is the first global activity aimed at providing crssstoral global impact
assessments, based on the newly developed climate Representative Concentration Pathways
(RCPs) and socteconomic Shared Soelbconomic Pathways (SSPs).

Various ways can be used to disseminate information. In particular, the usé-platforms
as well as of scienegolicy interfaces can be efficient tools to disseminate information. The
paragraphs below describe the expected developments by 2020 without further EU Action.

Under the no policy change scenario it is assumed that @WI2APT will be further
financed and that the EEA (supported by European Topic Centre on Climate Change
adaptatiof) will ensure regular maintenance and updating of Climd&PT. This includes
ensuring inclusion of this work within the EEA annual manag@nplans and in the annual
ETC CCA implementation plans. It also includes regular reporting on progress, e.g. through
the EEA (and ETC CCA) progress reporting. EEA (with ETC CCA) will organise regular
training sessions and meetings but also develop i@ftbom and publicity material such as a
newsletter and a tutorial video. The inclusion of the results from the Joint Programming
I nitiative "Connecting Climate Knowledge for
from 2014 onwards. Beyond 2014 #mains unclear how Clima#®&DAPT will further
develop and which dissemination activities will be carried out.

An important additional element which is now being implemented is the obligation for EU
funded projects under the last FP7 Call to report to G#ADAPT on any climate change
adaptation related findings from the research project. Under tpelimy change scenario, it

is expected that these requirements will be included tefuBded projects under Horizon
2020. This could entail some costs, both the project side and on the Clim&bAPT
management side, to ensure quality assurance and quality control.

In relation to data sets some progress has been Thatiéch is concurring in creating a wide
and reliable data and information base. Theirdgdg and an integrated use of the data stored
however remains an unsolved issue.

While there are some scienpelicy interface (SPI) research projects and expert groups that
include climate change adaptation as one of the main fields to focus on, marma&® et

yet taken up the issues of climate change adaptation into their work. It is not expected that the
situation would change dramatically without further EU intervention.

32 Projection of Economic impacts of climate change inot@s of the European Union based on boFtom

up Analysis:http://peseta.jrc.ec.europa.eu/
http://www.pik-potsdam.de/research/climatapactsandvulnerabilities/projects/Externally RD2/isi

mip

http://cca.eionet.europa.eu/

® Data bases such as Clim&BAPT, INSPIRE, WISE, CORDIS, OURCOASTopernicusservices,
WSDIS, EEA WQ Waterbase, JRC BDWater Accounts, Research and Regional programmes have
been further developed or new ones have been set up.
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Only six (AT, DE, DK, FI, SE, U§ Member States have until now develogadad national
web-portals on climate change adaptation. If other portals will be soon developed, it is
unlikely that without EU intervention, all Member States would have a nationaparghl by

2020.

Knowledge Gaps: some indications on recent progress

In a 2008 commission staff workirigdocument, the need to evaluate the impacts and costs
and benefits of adaptation measures and to encourage innovation. Some progress has been
made, but the evaluation of climate change and adaptation efforts remains a chalenge
following sections structure the main knowledge gaps along environmental, social and
economic issues, comparing them to the status of 2008.

Environmental issues

Knowledge gaps highlighted in 2008 Initiatives Remaining gaps

Need to integrate mediund longterm
uncertainties  in  climate  chang
projections

The CIRCLE2 (FP7) project| Uncertainties related to climate developments, imp
promotes a joint initiative or of adaptation measures and see@mnomic
dealing with and communicatin{ developments however remain a main issue
climate uncertainti€s that will
produce a special issue peé€
review journal and a fina
publication for dedionrmakers
during 2013

lack of regional
information

climate chan
9 The AQWA®  CIRCLE-2®

MOUNTain*® and CIRCLE2

Climatic model limitations (e.g. huge variation
predictions between different climate models, lack

confidence in projections is not th
same for dlthe variables, spaescale
and periods

MED* Impact2é? projects should
help close some gaps in the field
lack of data and information in th

local data, lack of models for certain regions
modeling sea level rise in the Bla8ea) and a lack o
understanding natural processes (e.g. anthropog

need of a better understanding

coupled system processes and tH Water sector. The CARBO| forcing, the carbon cycle, lack of epidemiologiq
feedpbacksy P EXTREME® project should| studies) still exist.
need to strengthen  climai improve knowledge about carbo

cycle. ECLISE* should help for

observations and maintain long tel
g the coastlareas.

records in order to understand k
processes and their feedbacks (alsq
mountain regions)
need for a dedicated computir
infrastructure to meet current ar|
emerging research needs

need of a better understanding of t
carbon cycle

need to better understand the lin
between the Arctic Ocean and t
climate system

Further there are several secto
ongoingprojecs

This issue still remains and there is a néeddentify
more precisely the vulnerable areas and the vulneral|
of the different sectorin relation to spatial plannin
(e.g. different transport modes, climate sensitivity
renewable energy supply).

Need to better understand vulnerability
relation tolanduse

% European Commission (2008): Commission staff working document: Integrated climate change research
following the release of the 4th Assessmenpdeof the Intergovernmental Panel on Climate Change
(IPCC) and most recent research developments
http://ec.europa.eu/research/environment/pdf/commission_working dioc.p

37 http://www.circleera.eu/np4/CARAUNcertainties.html

% http://www.acqwa.ch/

%9 http://www.circleera.eu/np4/home.html

“0 http://www.circle-era.eu/np4/CARAmountainl.html

“L http://lwww.circlemed.net/

*2 http://www.hzg.de/mw/impact2¢/030467/index_0030467.html.en

“3 http:/lwww.carbeextreme.eu/

“ http://www.ecliseproject.eu/
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- need to better address the impacts
climatechange on water quality
more efforts
assessment of impacts in the area

- need of

health

- need to have more information abqg
floods and droughts impacts in th
water sector and about the impacts

extreme events

- need to better understand the insa
of ocean acidification.

Over the last years some progre
has been made in particular
relation to floods and drought
(e.0. by PESETR,
CLIMWATADAPT “¢,

LISFLOOD") and health (result
of the not yet publisheq
CEHAPIS® study (results arg
expected for aumn 2012) will
partly close the knowledge gap|
but also identifies areas whe
more research and effort is needé

on th

Some knowledge gaps remain: especially
improvement of existing early warning systems for h
waves, floods, droughts and forest fices be an adde
value and advantage in knowledge, reducing imp
from extreme events and weather pattern.

In the field of climatic drivers, there is a need to be
develop projections, especially in terms of sea level
in the Black Sea. There arls@ quite some uncertaintig
about ice melting and related impacts to temperature|
sea level rise

Need of a better estimation of impacts
finer spatial scales and shorter timefrani
for agriculture and forestry

There is still a lack of broad scaledwledge in the|
forest sector in particular about the regional or lo
level

Lack of information about impacts d
most vulneral

climate change on
ecosystems

The CLIMSAVE® project is trying
to address the issue of the indirg
impacts of the differentestors on
Biodiversity

Climate change impacts on ecosystem services are §
gap. An integration and coupling of lande and
climate change scenarios would provide better insi
into future vulnerable ecosystem hot spots.

limited information about idirect impacts (e.g
biodiversity, health sector (traumata after flood eve
reduced working ability, workdays and productivity a
result of more severe weather events) or secon
impacts (e.g. deterioration of ecosystem has secon
impacts on emplyments and labor demand)

Social issues

Knowledge
highlighted in 2008

gaps

Initiatives

Remaining gaps

Need to take account
the social scenarios i
the  assessment ¢
climate change impact
for the sectors of
agriculture and forestry|
and health

In general much more attention should be paid to so
economic pathways and policies (with and with
adaptation) that determine which kind of Europe (wh
exposures, which sensitivities and adaptive capaci
will be hit by climate change in the forthcamgidecades.

Presently some general gaps in this knowledge have
identified, namely:

- Land use developments,

- Changes in demographic development,

- Migrations developments.

Missing information about population and land cover
the sector of coastal zen

- need of research o
social impacts

- need to Dbettes
quantify the impactg
of climate change ir

vulnerable  world
regions

- need of studieg
related to urban
adaptation

Several studies dealing with adaptation in ur
areas have been carried out.

The RAMSES poject deals with the analysis
climate change impacts, vulnerabilities a
adaptation in EU and international cities, as well
with the full economic costs of adaptation in t
particular contexts.

Progress has been made on global impacts, m
under the work performed by the IPCC.

- lack of information on how EU can be affected
the rest of the world (e.g. impacts of climate chai
and increase of population on food security)

- lack of information about impacts in the fields
soil, drinking water gpply and land use change

- need to identify vulnerable groups and sebions,
evaluate the inequality in adaptive capacities
how vulnerable are the most vulnerable, assess
impacts on poverty rates

- adaptation measures themselves have unequal
and benefits, which might increase social
regional disparities and which need to be furtl
addressed

- Work of CIRCLE2 in the field of adaptatior|
strategie® especially related to transnation
knowledge sharing and collaboration

- Work in the RESPONSEZ and
MEDIATION®2 CLIMSAVE projects on

- lack of knowledge on lonterm adaptation in som
sectors and on how adaptation decigioaking
processes deal with climate change uncertaintieg

- need of research on how adaptive management
be supported by the regulatory system and Hmv|

“S http://peseta.jrc.ec.europa.eu/

“% http:/lwww.climwatadapt.eu/

“" http://floods.jrc.ec.europa.eu/lisfloadodel
“8 Climate, Environment and Health Action Plan Information System
“9 http:/lwww.climsave.eu/climsave/index.html
%0 http://www.circleera.eu/np4/CARAadaptationstrategies. html
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multilevel adaptation process can be monitored and evalug
avoidance

- Initiated work in the BASE project o
assessing and combining  bottam
adaptation needs with tafown strategic|
assessments in 20 diverse Case Studies.

- Initiated workin the ToPDad project on th
development and application stateof-the
art socieeconomic methods and toolr
integrated assessment of climate cha
impacts and regional adaptation decisi
making with particular enphasis on thg
Energy, Transport, durism sectors

governance and mabaptation

Economic issues

Our future world will be impacted by the direct effects of climate change but also by the
evolution of the economic context. It is thus important to have a good knowledge of the
economicscenarios to evaluate their impacts on the different sectors.

Knowledge gaps highlighted in 2008| Initiatives Remaining gaps

d £ devel f hi - agriculture: needat find methods to
need of development of hig predict long term agricultural land
resolution climate change impac| use

studies and large scale quantitati )

; coastal zones: missing informatig
modeling

about economy and land cover

- transport: possible impacts from th
competitive contracts fo
infrastructure maintenance that m
lead to a delay in responses
extreme climate events (need
study the effects of performance ty
contracts)

- energy: in the field of estimatin
energy demand (demand pe3
during extreme periods and coolir
demand for urban agglomerations)

- job/employment: difficulty to have
appropriate scenarios due to it
governance by a multitude d
elements (e.0. technolog
development, economi
development, demographics)

EN

need of more information about cog
of climate change and adaptation, a
about intersector linkages (need ¢
development of hig resolution
climate change impacts studies a
large scale quantitative modeling |
obtain this information)

costs and benefits of adaptation

The costs of damages in the sector of water
currently studied bythe ACQWA project
(expected outcomes by mD13). In the secto
of transport, they are studied by the proj
WEATHER* and EWENT?, and in the secto
of Health by the project PESETA (updated
2012) and CEHAPIS (results are expected
autumn 2012)

Adaptation of ecosystems are currently stud
by the EcoSpac® project, and coasta
technology options via the THESEUS project

- ClimateCost works on costs of inaction an| -

missing information on disaggregate
and sectoral costs of inaction (dire
damage costs and indirect costs d
to disturbed/interrppted economic
activities of system failures)
need of an elaboration on ceg
sensitive climate triggers in a
relevant sectors, a better assessn
on the exposure of assets 4
economic activities, their projectio
and impacts of extreme events
need to btter estimate the econom
value of interdependencies betwe
the different sectors

need to have a better knowledge
the impacts of some measures g
policies on different sectors
need to evaluate adaptation costs ¢
benefits and the costs of residy
damages, and to take into account
changes in practices (e.g. CA
reform for the farmers)

*L http://www.responsesproject.eu/

*2 http://mediatioRproject.eu/
%3 http://www.climatecost.cc/

> http://www.weatheiproject.eu/weather/index.php

% http://www.weatheiproject.eu/weather/inhalte/reseamstwork/ewent.php

*% http://cordis.europa.eu/projects/rcn/96752_en.html
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lack of information about the role d This issue is currently studied by THESEUGinal
the financial flows in the insuranc| results for Nov 2013)

sector, the distribution of damage al
repair costs between the differe
parties affeted (focused research ¢
coastal protection and monitorin
activities recommended)

Crosscutting issues

The Commission staff working document also mentions the need to develogseatdiial
analysis. Presently some general knowledge gaps have been identified, namely: i) Land use
developments, i) Changes in demographic development, iii) Changes in technology and
technological development, iv) Economic developments, v) Migrationlaj@wents. With
ESPONCLIMATE®® and PESETA some progress has been made to develop such multi
sectorial analysis. However, still only a few sectors can be covered at the same time. A major
issue in this context is a lack of data availability (e.g. soil clematics not available for all
regions and ecosystems, creestoral data). The CLIMSAVE project could help closing
some gaps as it develops linkages between key sectors under different climate and socio
economic scenarios

1.3.1.2. Option 1A: Developirg a common climate vulnerability assessment

Currently several climate vulnerability assessments have been or are carried out on the
European level. Often they use different SRES scenarios (e.g. the initial PESETA project used
the A2 and B2 SRES scenarias references; more recently the FP6 CIR®Eoject and the

FP7 CLIMATECOST® project used the A1B SRES scenario as reference; the FP6
ENSEMBLES" project even focused on an ad hoc non SRES stabilization scenario: E1).
More importantly they apply differentedels or combination of models.

Efforts have been undertaken by the Commission to use a consistent approach, initially based
on the PESETAI and nowJRC PESETA IlIi project as a basis for its vulnerability
assessment. This approach has the merit of hkefirst attempt to provide a comprehensive
(multisector and EU wide) and integrated (internally consistent and comparable) impact
assessment exercise.

Improving the coordination of research efforts, the comparability of research methodologies
and outpud, and the consistency of policy messages is of utmost importance. However, these
goals are not achievable imposing the use of one single climate scenario, one single social
economic scenario, not to mention a single evaluation fblois is so because dhe
following reasons:

Current activities, such as the recent global initiativeM®? InterSectoral Impact Model
Intercomparison Project can already help achieve a better understanding of differences
between impact model results relevant globally amdeirope.

Both scenarios and models are continuously improved by a dedicated science community
Proposing one standard would lock the current sththe-art, and might hinder
improvements and unconventional solutions. Moreover, different models cattéeduited

to answer different sets of questions. Accordingly, it would be important to exploit rather than
limit this richness.

> http://www.theseusproject.eu/

%8 http://www.espon.eimain/Menu_Projects/Menu_AppliedResearch/climate.html
%9 http://www.circeproject.eu/

60 http://www.climatecost.cc/

61 http://www.ensembleu.org/
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Using a broader set of scenarios, models and data sets allow quantifying and better
communicating the uncertainty. For exdengo called multmodel ensemble is used to
sample uncertainties in model formulation. Initial condition ensemble runs can be used to
estimate the uncertainty in the projections of future climate change due to the incomplete
knowledge of the present staté the climate systefh The different spatial resolution of
these assessments allows serving different specific purposes. This is particularly relevant
when adaptation is addressed, as different measures are effective at very different spatial
scales.

The IPCC is currently developing new scenarios for a possible use in it& ARGope
should link its assessment to this global work, for scientific, but also for cost saving reasons.
The 2009 White Paper already stated that vulnerability should be assgssest a wide
range of climate scenarios and on different geographical scales to facilitate the definition of
adaptation measures.

To improve the comparability of results, in particular out of the future Horizon2020 EC
funded projects, the Commission @still prescribe which emissions scenarios shall be used
(based on the EU mitigation goals), but then leave flexibility in the choice of the
environmental, social economic impact assessment tools to apply. In addition the Commission
could mention good pctice examples of such assessments in the context of Climate
ADAPT.

Finally, this initiative might lead to the fact that some of the research groups not following
such a European approach might suffer from lack of funding. This might hamper the
developmenof alternative approaches.

1.3.1.3. Option 1B Adopting a knowledge gap strategy

This option would result in administrative costs for the Commission, but mainly for Member
States for collecting the information e.g. via a questionnaire or dedicatechgseetnalysing

and assessing the results, organising and hosting a working group (for instance similar to the
Working Group on Knowledge base created to favour discussions among stakeholders and
Member States when ClimatDAPT was being prepared) and vimg a list of priorities.

The administrative costs for Member States and stakeholders diffieiddepending orthe

format the information is collected (e.g. filling in a questionnaire is more time consuming
than just writing an informal letter) and thadgmentation of information available at Member
States level. For example if structures that coordinate research activities are already in place,
fewer efforts are necessary than in casesralvarious research institutions have their own
independent agendand no overall coordination exists.

Regarding potential benefits, indirect economic, social and environmental iregestis as

much as prioritising research activities can allow for filling knowledge gaps more quickly. No
guantitative evidence exists#f such impacts but a survey among researchers and research
institutes showed that there is a widespread support for a higher participation of stakeholders
in European Research Area processes (where Horizon 2020 is a part), mainly through
dedicated workinggroup$*. Falconi (19997 identified several positive social impacts if
priority setting in research is done in a participatory mode. They refer to:

®2http://ensemblegu.metoffice.com/tech_reports/ETR_3_vn0.pdf

63 Seehttp:/'sedac.ciesin.columbia.edu/ddc/ar5_scenario_process/indefohtiotther details

®http://ec.europa.eu/research/era/pdi@renmaryreport2012_en.pdf

®Falconi, C.A (1999):Methods for Priority Setting in AgriculturaBiotechnology ResearthChapter4 of
Managing Agricultural Biotechnology Addressing Research Progiemds and Policy Implicationgd. J.I.
Cohen) CAB Internation& Available atftp://192.156.137.116/isnar/IBS/II_04.pdf
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- the more efficient resource allocations (reducing the risk of potential double funding)
and allocating therm a more transparent and unambiguous way,

- better achievement of a consensus of the research agenda due to allowing different
staff levels to participate in the process as well as discussing a broader set of
alternatives in a transparent way,

- Strengthené credibility of an institution or program and helps it to take a proactive
role in soliciting government and donor support for crucial areas to research.

In January 2012 the European Commission published the summary and analysis of the
response to the ERAramework Public Consultatih

- Joint Programming Initiatives and Alliances between research institutes are considered
appropriate mechanisms for crdssrder research. As climate change has wpead
effects and can potentially cause interdependerm@éseen countries, this initiative
will most likely strengthen crodsorder cooperation for issues of common interest.

- Lack of political commitment is considered to be the major difficulty for
transnationally coordinated research. The agreement on comnusitigs by the
European Commission and Member States in the field of research on climate change
adaptation could be seen as a way of increasing the political commitment.

- Ensuring a closer cooperation and coordination in policy development and
implementabn is considered to contribute to reducing the research and innovation
deficit and inefficiency in the EU.

A more tangible benefit relates to a better use of EU funds. There are currently examples of
research streams being conducted in parallel. Wouldeteerbcoordination of research
activities, at EU and Member States level, have been in placdéuritlihg could be better
rationalised.

The results of the public consultation of the EU Adaptation Strategy confirm enhanced
support for research initiative¥Vhen asked which actions could improve the use of EU

funding for project s, respondent s rated 0
O0strengthendipogi thei steehaeed as having medi
81% of respondents, respectiyel . Mor eover, 76. 4% of respond:

panEur opean discussion fora on adaptation to
help to facilitate dissemination.

However there is also the risk, that with such a priority setting psamasain issues will be
overlooked (e.g. risk exists that the priorities may concentrate too much on diagnosis and
improving the understanding without arriving at testable solutions). This risk can be reduced
due to the development of a list of key quassi against the priorities assessed. Further,
knowledge gaps are closely correlated with decisiaking needs and adaptation
governance. While research for climate change had a strong focus on assessing
vulnerabilities, a shift towards more research @ty on adaptation actions is already
noticeable. When listing knowledge gaps, it needs to be acknowledged that the compilation
will need to be regularly checked and updated reflecting demands for adaptation policy
processes.

1.3.1.4. Option 1C: Promotingnteractions between Clima®&DAPT and other services

This initiative has a threfold objective: producing guidance on better linking climate
ADAPT to other relevant databases, promoting the inclusion, when available, of the

66 Conaslltation on the ERA Framework: Areas of untapped potential for the development of the European

Research Area (ERA)ttp://ec.europa.eu/research/consultations/era/consultatidmm
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CopernicusClimate services nder ClimateADAPT and ensuring the provision of more
detailed information on climate change adaptation at local level.

Climate ADAPT already experienced a very high web use/traffic during and immediately
after the launch, ranking high compared to lausabfeother EEA products (s&&gure?).

Figure7: Main statistics for ClimatADAPT for the period 23 March 23 August 2012

@ Pageviews

40,000

B——

h April 2012 May2[)12_' June 2012 July 2012 August 2012

Pageviews Unique Pageviews Avg. Time on Page Bounce Rate % Exit
159,844 119,778 00:01:11 60.47% 26.65%
% of Totak 3.34% (4,832.108) % of Total: 3.74% (3.199,338) Site Avg: 00:01:09 {2.24%) Site Avg: 53.88% (12.23%) Site Avg: 32.06% (-16.86%)

The costs to develop this guidance are estimated to rangedre60.000 and 100.000 euros

for writing the guidance and about 20 man days for one to two expert m&tiftys wider
economic benefits of this initiative is clearly depending on the extent to which the guidance
will be applied and therefore a quantitice in monetary terms is currently not possible. At
this stage only the types of benefits can be listed, namely:

A

A

A

Avoided costs for data integration into CIim&BAPT at a later stage on an
individual database level. This covers the development of agratiten approach, but

also all technical works to ensure interoperability (e.g. manual transformation of
dataset, or the programming of automatic software that converts the data). These cost
savings would occur on both the EEA side but also on the siteosé¢ who want to

link to ClimateADAPT.

Reduced costs for the end users in compiling and processing data due to increased data
avail abistopsthyo p(0fi opnifér mestainpieaed3/policy requirements data
from different sources might need to bemgoled and processed by the end user.
However these policy needs might occur several times across Europe and without
interoperability each end user has to develop its own solutigroperability at the

EU scale might reduce the need for singe solutarts might allow the development

of a single tool that can be used by diff
stop shopd approach are an i mprovement of
with the developers and better working relationshipsvéen the different agencies.

For the end user, it is a gage of efficiency and quality as it increases the speed of
access to information from validated sources and reduces the need for matching
information. (Department for Communities and Local Governr(iz018)

Reduced costs might also occur due to better quality control of dgat,irmore
coherence as regards input of data categories and improveftieisgiiness.

Guidance for databaseterfacesmakes the application development faster and easier
andtherefor cheaper.

In the case of public funded databases all mentioned above will allow a more efficient use of
tax payers money.

Using this guidance, there would be reduced barriers between institutions (e.g. EEA and
others) cooperating and better cobedting. This might improve the working relationship as

®’hased on expert judgment
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well as lead to a better structured and coordinated information infrastructure for climate
change adaptation in Europe.

Efficient sharing of data and methods is vital on the track towards more camgrehand
reliable assessments in environmental decision problems (Kokkonen, et al 2003).

In addition, a second strand of work would focus on ensuring that the information provided by
CopernicusClimate services, when available, is properly dissemindted pedagogical
manner, to potential users. Theopernicus (Global Monitoring for Environment and
Security) Climate Service will be based on satellite arsitinmonitoring data, modelling of

the entire Earth system, including model reanalysis and datmi&tion. Although not an
adaptation option per se, additional data availability, if properly disseminated, will facilitate
adaptation policy making. It will allow a better assessment of local vulnerabilities, and
therefore providing additional data f@roper climate risk assessments. This would have
economic, social and environmental positive impacts, however yet impossible to quantify.

A third strand of work would be dedicated to promoting specific efforts to ensure a better
linkage with adaptationtdocal level. The urban section of ClimaAeapt is currently rather
limited, but a stronger presentation of eiglevant material will be provided following the
conclusion of the Adaptation Strategies for European Cgiegect. This could potentially
include increased functionality to support
appropriateERDF proposals under plans for future Cohesion Policy identify the intention for

r

an furban devel opment pl atf or mo gevwexchahgean f ocu

urban policy related to sustainable urban development. There is good potential for this to be
able to support exchange of experience on adaptation.

The additional costs for this option would be rather limited compared to thelisy chang
scenario, as the currently funded adaptation strategies for European cities already includes in
its core tasks the development of a platform. The additional work for linking the two
platforms would have to be assessed towards the completion date ofojbet gmid
2013).Engagement with the platform by city stakeholders would be entirely voluntary and
therefore no direct fee for involvement. However, there would likely be indirect costs, for
staff time and travel to engage via the platform and potentiallgxchange visits, etc.
Ultimately, the platform would hope to encourage investment by city stakeholders in
adaptation activities in their local areas, but it is not possible to estimate the range or scale of
those indirect costs.

1.3.1.5. Option 1D Supporting exchange between science and policy in the field of
adaptation

What are SciencePolicy Interfaces?

Sciencepolicy interfaces (SPIs), which aim to bridge between the two actors, can be defined

as MNsoci al processes whiscidntiste and othep act®rs inthe | at i

policy process, and which allow for exchangesseeolution, and joint construction of
knowledge with the aim of enriching decisioma ki ng o . To achieve t
range of tools to facilitate exchange such msblications, working group meetings,
conferences and wdimsed platforms that centrally house knowledge and research material.
SPIs can be found at all levels of government, including the EU level. They often are sector
specific. At the EU level, a numbef SPIs already exist for the following sectors. A non
exhaustive list includes
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- Agricul ture and rur al devel opment : SEAML

Agricultural Modelling, Linking European Science and Society (www.seamless

ip.org)

- Biodiversity: Alte-n e t i Aterm| Biadigersity, Ecosystem and Awareness
Research Network (www.alteret . e u ) ; SPI RAL Al nterfacing
(www.spiralpr oj ect . eu) ; BI SE AiBiodiversity I nfoc

- Transport: EPTS fAEunsespeaht Bcaehoemo ;of EH
Foresight Platform supporting forward looking decision making (www.foresight
platform.eu)

- Water: SPA\Wa't er ifPSocliiecnyc ei nt er faci ng i n -Water
water.eu); STREAM fAiWater roe;seircph mReitesn @

Technology and Policy using WIBE T D ; Water Di ss2. 0 ADi ssemi

of FPwaterremr ch resultso (www. waterdiss. eu)

for Europeo; Common | mplementation Strate
- PSICo0 nn e c tnectimgCRolcy and Science through Innovative Knowledge

Brokering in the field of Water Managemen
- Circle2 ACli mate I mpact Research and Respons

- Medi ati on AMet hodol omgakingfmo rl nEpfafcet cst iavned DAedcai |

In addition to the EU funded projects, there are a large number of regional and national level

i nitiatives taking place (e.g. Bal t CIl CA ACli

Baltic Sea Region, Knowledge Transfer Wetk from England covering many topics
including Industry, Energy, Environmental Sustainability etc.).

Increasing interaction between scientists and end users (policy makers, representatives,

consumers) has the potential to improve the critical evaluahdrthe integration of research
findings, clarify expectations of different stakeholders and SPIs provide a platform where

questions can be raised and positions clarified. For instance, the SPI group for the Water

Framework Directive carried out a priosiition exercise regarding research needs between

2010 and 2012 to support the work of the other working and expert groups, leading to the

identification of 59 priority research areas and 180 specific research ®fssaesther
important outcome of sciengmlicy interfaces is that they promote the dissemination of
already available research outputs to avoid repeating research that has already been done.

While there are some scienpelicy interface (SPI) research projects and expert groups that

include climate change adaptation as one of the main fields to focus on, many SPIs have not
yet taken up the issues of climate change adaptation into their work. To remedy this, SPI

research projects could take two approaches: 1) they could include specific worggsacka

dedicated to climate change adaptation and

results and recommendations-axte to identify where climate change adaptation would be
needed.

As the intention of this initiative is to piggy back on exigtiSPIs, the individual economic
impact of including climate change considerations into SPIs would be ratheEx¢éewnding

existing meetings could result in some additional costs of renting meetings rooms for another

half day but the impaatould be low.The administrativdourden would therefore be limited.

Incorporating adaptation into research projects is a more costly option, although this depends

on how it is included. An additional work package under a FP7 project, for example, could

increase aprojegcb s budget byl 0dn 0DdDdii tdieprealdi @ on t

% SciencePolicy Interface (SPI) activity on priorisation of research needs, knowledge availability and
dissemination for the Working Group E (Chemical Aspects) ZIIP. Available at:
https://circabc.europa.eu/
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costs would be justified as the research outputs would be tangible and beneficial to the climate
change adaptation community.

Increasing interaction between scientists and ergrsugpolicy makers, representatives,
consumers) has the potential to improve the critical evaluation and the integration of research
findings, clarify expectations of different stakeholders and SPIs provide a platform where
guestions can be raised and fioss clarified (Totlandsdal, A., et al, 2007). The benefits of
SPIs rest on how often stakeholders meeting and the proper dissemination of research
materials. For example, the development of the AIRNET Thematic Network (SPI on air
pollution) was found tdave facilitated the development of new networks within and across
the various scientific disciplines and polimyakers by establishing sub working groups,
publishing papers including ngachnical summaries and organising meetings (ibid).

SPI working goups can also help to better structure future research needs. The SPI group for
the Water Framework Directive carried out a prioritisation exercise regarding research needs
between 2010 and 2012 to support the work of the other working and expert grthg€Ii8
process of the WFD. This exercise brought together 150 participants from 15 MS, of with

35% were from the scientific -cemmeDityeaddneé

identification of 59 priority research areas and 180 specific resdasties . Another
important outcome of sciengmlicy interfaces is that they promote the dissemination of
already available research outputs to avoid repeating research that has already been done.
Under the mandate of the SPI for the implementation ofNR®, the group carried out an
inventory of knowledge related to the topics initially prioritised. Scientific research projects
can occur in isolation of other projects, so SPIs can bring together the experiences and
knowledge to other researchers and peiiakers to ensure that research is better taken up
and not Aforgotteno.

1.3.1.6. Option 1E: Proposal for mandatory set up of national adaptation platforms

In addition to the initiatives presented above, this initiative also considers the request for
Membe States to develop natiorediaptation platforms

Seven Member States (AT, DE, DK, FI, FR, and NL, UK) have already developed national
adaptation platforms. Existing portals are already-ieded to ClimateADAPT and it is
expected that the new ones Wwibdo the same.

National adaptation platform&ave a clear benefit in bringing together national information
and providing it together with guidance for national, regional and local planners. In cases
where national platforms already provide-based angtical tools or databases for impact,
vulnerability and adaptation assessment, benefits could result from the fact that climate
change information is taken into account at an early stage of the planning process. Such
platforms onthe national level can asavoid competition and duplication of efforts and
enhance complementarities between the various systems. This is in particular an important
issue in countries with decentralised research activities or federal structures. In the Nordic
countries the devepment of national platforms was driven by the fact that apart from
projects and networks, very little cooperation has taken place between national authorities due
to the lack of an identified focal point for climate change adapfdt®uch platforms could
strengthen national cooperation. Finally the information can be made available in the national
language and therefore reach a broader range of stakeholders.

Such platforms are costly to develop and financial and administrative barriers may hamper
their dfective development. One of the reasons for developing CIB®PT was the lack

%9See hip://www.nordregio.se/en/Metameny/AbeNbrdregio/ResearckDevelopment/Geographicatopewe-
cover/Norden/Addressinglimatechangeadaptatiorat-the-Nordic-level/
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of financial resources in Member Stdfed\nother crucial issue is the agreement on common
quality standards across MS and ensuring that the national and EU level infornsatio
following them. The request from the EU to develop such platforms may therefore not be
sufficient to ensure their effective implementation.

1.3.2. Likely impacts of policy initiativegiming at increasing the resilience of the EU
territory

1.3.2.1. No policy change

Although most Member States are to some extent active in terms of adaptatiodaagany

2013 almosthalf of Member States have not yet adopted an adaptation strategy. Without
additional action, the barriers currently preventing natiomgjional or local authorities from
developing their own adaptation strategies are likely to remain in place, be it in terms of
human or financial resources. Yet, such adaptation strategies will likely vary in terms of
scope, level of ambition and agrefatancing of adaptation measures. Also the timeframe for
adaptation will differ. Some countries might develop sectoral approaches only, covering only
certain sectors, others might include adaptation in existing management plans such as biomass
action plansustainable development plans, etc.)

The persistent financial and economic crisis makes it difficult to confer necessary financial
resources to developing adaptation strategies. This may be in particular the case in Southern
and Central European Countriegth high sovereign debt. In most cases these counties are
very likely to face significant impacts of human induced climate change earlier than
elsewhere in Europe. From among these countries; Cyprus, Greece, Bulgaria, Slovenia and
Romania appear to notave started yet the development of a comprehensive adaptation
strategy; whereas Italy, Slovakia and Czech Republic are expected to finalise planning
processes in 2@®lor later in the next year (s) (Venturini et al, in pf&sgther countries may

need to gnificantly revise their existing adaptation strategies to account for the fast growing
body of evidence about the likely impacts of climate change.

Such a decentralised approach would increase already existing disparities within the EU with
respect to tb potential vulnerabilities to climate change. Communities, regions will develop
their own approaches, leading to a heterogeneous pattern of adaptation efforts. This might
lead to greateeconomic, social and territorial disparities counteracting withctmemunity
objectives on cohesion.

Transboundary issues will remain a gap in most of the strategies.-boamglary issues are
more complex than issues mainly affecting national and-nstibnal issues because
procedures, laws, etc. might vary from courttsycountry. A lack of coordination on trans
boundary issues could potentially lead to conflicting adaptation responses and would not
provide for an effective approach to tackle common risks. Under the no policy change
scenario, mainly the water sector Mebuwevelop transboundary cooperation further as the
legal framework and the existing efforts would further be strengthened. Adaptation therefore
would be further included in the river basin management plans.

It is difficult to estimate what these developrt®e would mean in terms of social,
environmental and economic impacts, but the following examplestrate that better
preparedness can reduce damage costs and that impacts are oftborcess

- During the summer 2010, mean temperatures were betweemd4 8 AC above
during July and the two first weeks of August in Western Russia and Eastern Europe. It

"9Seehttp://ec.europa.eu/clima/tenders/2011/208209/clearinghouse_concept_note_en.pdf
& Source to be added when available. ,
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was the most extreme heat wave in the instrumental record ofit88ént for that region.

The extreme heat and the absence of rain led to the drokgght conditions in more than

100 years and also to the worst wildfires in decades. Munich Re estimated 56,000 people
died from the effects of this heat wave. This heat wave also led indirectly to an increase in

the price of staple goods like pasta dnd ead al | over Europe bec
crops failed .

- In November 2005, Western Europe was hit by an ice storm which causes the death of 2
persons in Belgium, 800 km of traffic jam in the Netherlands and a train derailment in
Scotland. It also brak 70 transmission towers and prevented 200.000 people from
electricity for four days for some of them in Germany. In France, 20.000 people were out
of electricity and many rSo®addesr , we2rOe0 7 | oMEkt eRd
2005).

- In February 2010the storm Xynthia hit the French Atlantic coast. Its combination with
the high tide and large waves caused the fail of flood defenses, which led to the flooding
of more than 50 000 ha. 53 people died because of the storm itself or the flooding and the
cod of the damages is estimated around 2.5
suffered from the storm but the cost is hard to estimate. Many flood defenses that failed
presented maintenance delay partly because maintenance responsibility wasagst alw
clear. In term of management, population warnshguld have been improve&eople
were aware about the risks of wind burst but the information about flooding was not clear
enough and thus people were not prepared (8lamp, et all, 2010).

- Major funding has also been put into increasing the capacity to combat forest fires in
Europe. For exampl e, ltaly has Europeods | a
on several occasions loaned out its planes to France and Spain. The high level of
preparedness requires significant resources, but has shown good results: the year 2000
saw 6,600 fires destroy 58,000 hectares of forest, while almost the same number of fires in
2006 only destroyed 16,000 hectares (Swedish Commission on Climate and Vutgerabil
2007).

1.3.2.2. Option 2A: EU guidelines for adaptation policies
Description of the option

The guidance aims to support EU countrvaigh national adaptation policy processes. It
intends to provide a framework for generating the information needepare, implement

and evaluate a national adaptation policy. It shall foster a common understanding of key
aspects relevant to any adaptation processpaovdides clear terms of reference$hus, it

aims to delivera common basis for cooperative adaptatectivities between different
actorsstakeholdergoncerned with climate changéhich deemsnecessary to avoid conflicts

and make use of existing synergies.

Al t hough t h-sgzefdas-aild ond rfaonreevor k f or adaptati on
goad adaptation are in common. &lguidance sall highlight these key issues to give
direction on howsuccessfubdaptation policy processes should be carried out. In addition, it

will present variousdaptationapproachesas good practice examplégken byEuropean
countriesin order to foster knowledge transfer and lessons learnt. To allow wide uptake of the
guidance among European policy and decision makers, a pragmatic approach for adaptation
will be presented.

Taking into account that a number of Europeauntries have their national adaptation
strategies and action plans already in place, the guidance also puts emphasis on providing
support for the implementation amdonitoring and evaluation stage as well as on showing
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how the EU can support national agdation processed-urther, it providesthe link to
activities carried out in the area of disaster risk reduction (DRR)

reaktwor | do pol i cy ma k-bysstgp prosessnbatts rather tharactedzed bg t e p
process development phases that dosety interlinked and influencing each other. This
mirrors the understanding that adaptation policy making at national level is to be seen as a
process that is not finalised with having a national adaptation strategy and/or action plan in
place. Moreoveradaptation decisions set out in an adaptation strategy and/or action plan
should be periodically reonsidered taking account of emerging knowledge, changing risks

and new policies. This can apply to issues of all phases that could need to be adjusted ove
time when implementing an adaptation policy.

Assessment of the option

The development of the guidance for national adaptation policies takes stockgoingn
adaptation activities in EU Member States and beyond, draws on lessons learnt and
experiencesra specific exchange with stakeholders on certain issues of common interest.

Linking to the above mentioned understanding of adaptation policy making at national level
as a process, recommendations presented are relevant for all EU Member States,entlepend
from their state of adaptation efforts. Those countries, which already have a National
Adaptation Strategy in place, will be finding information on how to tackle implementation
challenges (e.g. such as financing, assigning clear responsibilitiesgtind ap appropriate
mechanisms for monitoring and evaluation. Member States further advanced with adaptation
might be already in the stage to learn from the implementation (e.g. Fl) and start revising their
adaptation strategy accordingly. This might bpening up key issues to -censider
throughout all phases of the policy process where the guidance provides recommendations
(e.g. one conclusion could be that there is a need to involve more stakeholders by setting up a
broader stakeholder process; anotleenclusion might be that with evolving adaptation
knowledge more and/or different adaptation responses might be needed). Other countries,
which are still in the course of developing a national adaptation policy, will get support for
cur r e nafthéfasrttadt ek ey i ssues and the given examp
ground for adaptation and policy development.

Thus, the guidance will allowll Member States to preparenplement and evaluatheir

adaptation policy in a cogfffective way as thewill find detailed information on the process

of adaptation as well asn methods and tools for reaching good adaptation. Practical
examples on adaptation across Europe included in the guidancall phases of the
adaptation processtrengthen the shad expertise and good practice. Compiling a set of
recommendati ons for al|l phases of -awentrgdapt at
the wheel 0, |l earn from (good and bad) pract
tackle them Tacking st ock -obtHearitsot andapt ati on knowl e
comprehensive recommendations for key issues to consider reduce time and resource
intensive efforts that each Member State would have to invest otherwise to gather all relevant
information. It kecame clear from the workshops organised with Member States to exchange

on national adaptation policy processes that all face similar barriers and learning from each
other can substantially reduce individual efforts and thus costs. Even only gettingmo kno
about activities and approaches addressing issues of common concern reduces time and
financial efforts needed for single Member States. However, highlighting key issues and
presenting various tools to approach them in the guidance cannot substitutalpetsbange

of knowledge and experience. Nevertheless, making use of the guidance will better inform
policy makers about promising approaches throughout the policy process, where to find
useful information and whom to contact for further details, basedhenexamples or
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references given. Cost savings for each Member State are thus mainly to be expected by
proving a comprehensive compilation of all issues needed to be addressed for national
adaptation policy making complemented with various tools andnvation sources.

Furthermore, if recommendations from the guidance are taken up by Member t8tates
develop, implement and evaluate national adaptation policieseffms¢ncy canalso be
expectedby addressinqiegative impacts from climate change beftirey even occufcf.

exampl es under t he f.rPepapngloriacapge ofmisktigaeade tasbe e n a r

anticipated with climatic changes and developing preventive response actions will increase
coping capacity and reduce potential damagescdste more detailed a national adaptation
policy is being developed considering a broad variety of key issues as highlighted in the
guidance, the better a Member State is prepared for future challenges due to climate change.
Furthermore, more efforts insed in a comprehensive adaptation policy will ease the
implementation thereof and prepare all necessary mechanisms for monitoring and evaluation
in advance, thus reducing costs at a later stage of the policy process.

Costefficiency can also be expectdd be increased by sharing financial burdens of
implementing adaptation measures as joint activities in a-barsier context.

Giving advice on linking adaptation efforts better to Disaster Risk Reduction will furthermore
facilitate joint activities withnatural hazard management and thus share financial efforts for
preventive approaches to extreme events.

The above highlighted cost savings for Member States and potentially further stakeholders
that make use of the guidance clearly outweighs the investimethevelopthe guidance
which isestimated to be between 50.000 and 90.000 Euros

In terms of social implications, theuiglancecan assist inenhaning the preparedness of
Member States and the adaptive capacity of society, especially of those popgiatips that

are most affected. Assuming that suggestions in the guidance would be followed by Member
States, largescale impacts caude.g. through extreme events such as heat waves that would
highly affect vulnerable groups (e.g. children, elderly) ba reduced or even avoid&bcial

issues can be best tackled by involving stakeholders from all potential affected population
groups throughout the adaptation policy development process. Taking into account
recommendations from the guidance for stak#dolinvolvement can thus ensure that no
potential risks will be overlooked and social implications of climate change are dealt with in a
preventive manneirurther, potential political conflicts over womordinated responses could

be prevented when mechams are established to engage in chomsler cooperation.
Exchange of good practices in dealing with climate change impacts would be fostered and
brought to attention to a larger communiBmerging themes such as awareness raising and
climate change ad#gtion communication are important to all Member States when it comes
to taking up the national responsibility for enhancing adaptive capacity, especially for those
population groups that are sociallgprived

Environmental impacts of providing guidanfe national adaptation policy processes and
thus following common approacheare to be expected merely positive. By introducing a
comprehensive process when setting up a national adaptation policy a variety of
environmental issues need to be assessetha@ichange as a cresstting issue unfolds
various effects on a number of environmental systems (such as water, soil, biodiversity).
Through dealing with all those issues an integrative manner, thus ensuring thatuttiogs
issues and interdependerigrethoroughlyassessed and developing appropriate adaptation

& Figures are based on the contracts No ENV.G.1/ETU/2008/0093R and CLIMA.C.3/SER/2011/0026
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responsest can be assumed that this would lelegn enhance the adaptive capacity of
environmental systems.

As an outcome of the public consultation for the EU Adaptation Straésgpndets felt that

6gui dance on developing national adaptati on
(60.25%)when asked to select which type of instruments would bring the most-adhled

in national adaptation strategies. Further 63.35% of replies ccensi e d Enhdneet 0
awareness and develop guidance on the transb
an action EU should consider. However, this option was less often chosen compared to
OFacilitating cooperation BUn&undong tc caddressr i e s O
transboundary adverse effects of climate <c¢h
answers). This underlines, inter alia, that guidance can provide an important framework for
national adaptation policy making but does not substadt#tional exchange of knowledge

and experiences on a personal basis.

Representatives from Member States also widely agreed thavkeéopment of guiahcefor

national adaptation policy makivgould be of added value. They suggested that the guidance
should be generic to cover differences among Member States (e.g. different governance
structures) but also specific in providing tools and recommendations. The guidance document
should also provide support to the process of setting up national adaptaimesdmit also

on key issues to be considered when implementing and monitoring/evaluating. The proposed
structure of the guidance documdnf. explanations abovegnd the presentation of good
practice examples across Europe were broadly welcomed.

1.3.2.3 Option 2B: Using Life+ funding for supporting the preparation of adaptation
strategies and fdighthouse projecten adaptation

Article 15(c) of the Commission's proposal for a Regulation on the establishment of a
Programme for the Environment and Clim&ction (LIFE) includes among objectives of the
climate action suiprogramme the development of adaptation strategies and action plans at
local, regional or national level. It offers the possibility to develop a proposal that involves
knowledge transfesind capacity building across Member States.

Building upon experience and knowledgefrom other countries where comprehensive
adaptation strategies have already been adopted and are being implemented can reduce the
time and resources needed. Staff exchamdperses are beneficial both for outgoeirand

incoming partner institutions. Projects under this scheme can contribute to building new or
strengthen existing networks and collaborations between Member States and associated
countries and other third counsie

This will be associated with some administrative costs, which may be reduced by creating a
roster of experts with required competences. The development of such a roster is eligible
under activities listed under the Article 22 of the proposed LIFE -20P0 regulation. Past
experiences from the staff exchange schemes in other fields such as the Community
Mechanism for Civil Protection, the International Research Staff Exchange Scheme, and
Twinning projects show high added value in terms of achieved magobest practices
sharing, and networking (EC 2011, CEI 2011) .

The eligibility of the LIFE funding for the development of adaptation strategies and action
plans can include obligation to apply good practices and guidance; cover all important sectors
amd ensure compatibility with the EU environmental policies; and foster transnational
collaboration and cooperative problem solving.

The Commission proposal for a Regulation on the establishmentPobggamme for the
Environment and Climate Action (LIFE; & 2011u) encourages projects sets to develop,
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testing and demonstrate policy or management approaches, best practices, and solutions, for
climate change adaptation in, but not limited twmansboundary areas (Art. 15a).
Demonstration, pilot or lighthouserojects are a common form of best practice
development/sharing and exploration of innovative solutions to intricate problems.

The development of such lighthouse cresstoral and crodsorder projects can also make

use of a new innovation in the proposeeulation, namely integrated projects (IP). A typical

IP would receive funding from several sourte€ommunity, public and privaté not only

the LIFE programme. The IP are best suited to serve as demonstration (lighthouse) projects,
even if major breakhrough may be sometimes achieved in smaller projects. The IP will
operate on a large regional or sidgional scale or crossector manner. These projects could

be tackling pressing issues of mutual concern in many EU countries and develop innovative
solutions.

Among the topics that are suitable for lighthouse projects, the following ones have been
identified as particularly relevant to address climate change adaptation issues. These
suggestions are notably based on the identification of knowledge gapssid above.

- Crossborder management of flood$he funded project should foster collaborative
agreements based on the EU Floods Directive and the UNECE Model Provisions on
Transboundary Flood Management. The assessment results should provide input into
the envisaged European Flood Impact Database currently explored by the European
Environmental Agency. Best practice example from the deployment of market based
instruments to reduce or transfer risk could be developed.

- Transboundary coastal managemefithe funded projects should improve risk and
vulnerability assessment and projections of future coastal change due to climate and
other drivers, building upon the existing field observations, models and pilot
experiments. Interdisciplinary research is reggito analyse complex natutaiman
subsystem interactionsEmphasis should be given to vulnerable and densely
populated deltas and coastal cities. As several project for the Baltic and North Sea
region exist, the focus should be on other regionglepph assessment of coastal
adaptation options and knowledge/experience sharing should be promoted across the
coastal regiorfs.

- Key infrastructure protectian The funded projects should explore alternative
diagnostic strestest approaches that identify cotains which may lead to a failure
or disruption ofkey infrastructure systems and explore a combination of hazards that
may produce such conditionknovative risk and vulnerability assessment methods
should draw on the recent advancement in disasteiortos and take into account
the full social welfare impacts of critical infrastructure failure. The projects should
typically focus on a combination of critical infrastructures, including transnational and
PanrEuropean transportation corridors, water andrgy networks, information and
communication systems, government services, banking and finance, health structures,
food supply, and ecological and social networks whose disruption may lead to
significant effects on vital social function, health, safeggusity, economic or social
well-being of peopleThe project could inform the European Programme for Critical
Infrastructure Protection (EPCIP), the Directive 2008/114/EC, and the EU Strategy for
Integrated European Infrastructures.

- Adaptation to climatehange inurbanareas The transfer of exper
adapterso to other <cities can be greatly
more so if cros$®order ceoperations between urban authorities is encouraged and

& The research priorities draw dmetrecommendations in the IPCC (280FAR T Parry et al.
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cities are supported itheir attempts to elaborate shared adaptation strategies that
should include ecosystem services of urban green and blue areas, exchange
experiences and build commitment for sustainable adaptation strafEigeefunded
projects may encourage knowledge amgberience sharing in the areas of risk and
vulnerability assessment and implementation of pilot adaptation measures,
mainstreaming of adaptation planning into urban land use planning, building layouts,
public procurement practices, natural resources negnegt (green areas, water and
wastewater management, improvement of air quality), and disaster risk reduction.
Good practice examples should comprise both strategic approaches to assessment and
implementation, including innovative strategies for consesmatif green areas from
urbanization and planning and implementation of innovative solutions, including, inter
alia, the maximization of urban ecosystem services and the creation -@firwin
solutions with regards to the reduction of greenhouse gas (GHG3iens.

- Forest managemeniThe funded projects should elaborate ways and approaches to
mainstream adaptation to climate change into forest management considering the
aspects set by the new forest stratéie project should include different objectives
of forest management (e.g. timber production, protection, nature conservation) and
should bring together different types of forest owns (private and publichermore,
the projects should overcome barriers in the integrated assessment research to advance
analysis on forest fires particularly in the Mediterranean.

The ecoomic costs and benefits of thighthouse projects depend on the size and number of
the projects and whether a critical mass for a significant change will be established. It has
been propsed that the IPs should be equipped with substantial contribution from the LIFE
programme. Medhurst et al. (2011) suggested that the average budged of the projects should
be around 13 million Euros and the IPs should account for at least 50% of theiexpend

Thus one may deduce that around 5 IPs of the above size may be funded annually in the
Climate Action sukprogramme alone.

1.3.2.4. Option 2C: Commission's proposal on the adoption of adaptation strategies for all
Member States by 2017

Developing a omprehensive Adaptation Strategy needs commitmiéntdrafting alone

entails effors estimated as followsome three fultime employees on average over the
course of two years or more, supported by consultdefgending on the level of ambition of

the vulnerability and risk assessments conducteatalTcostsdepend on how detailed the
adaptation strategy/action plan is, how many sectors are addressed, whether concrete actions
are specified or not and the number of conducted stakeholder consultatipeasence in the

EU Member States and regiopststhe cost of developing an adaptation strategiyveenl

million euro and 48 million euro, depending on the number of studies commissioned,
modelling done, etc.

Based on the scope of existing strategiesthed estimated cost by Member States, rough

cost estimates suggest that around3 million would be neededfor the development of an
adaptation strategy in line with the considekgd guidelines gption 2A, assessed above)

not counting the elaboration aihplementationaction plans where these are not included
already in the adagtion strategies. Theost implications for those Member States wieed
toreviset hei r adaptation strategies wil/ not be

Although not easily quantifiabl there are benefits to be expected from the adoption of an
adaptation strategy, whose type relates to the dessribed in detail in the assessment of
policy option 2A T guidelines on preparing adaptation strategies The extent of the
benefits would hoever vary. The main advantage in an additional stimulus is in the use of
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the suggestions made in the guidelines, which would translate in a consistent and
comprehensive treatment of climate change adaptation considerations by 2020 in all Member
States, talkg account of local and sectoral differences.

It would also ensure an adequate coverag@asfsboundary issues, currently overlooked.
Costefficiency will be increased by sharing financial burdens of implementing adaptation
measures as joint activiti@s a crossborder context. Furthermore, largeale impacts causes
e.g. through extreme events that would highly affectiloeome groups can be reduced or
even avoided. Further, potential -ooordinated responses could be avoided. Exchange of
good practies in dealing with climate change impacts will be fostered. An inclusion of
transboundary considerations in all adaptation strategies would enhance in tterdorige
adaptive capacity of environmental systems, in particular with regard to water, bsdaglive
and soil.

Without a systematic overview of climate riskg/hich needs to be regularly adapted as more
knowledge is obtainedthe impacts of climate change will likely be addressed mostly
reactively and randomly, which would be significantly moretlgoghan considering, in an
orderly way, whether and how public authorities, the private sector and citizens should adapt.
Moreover, this would prevent some of the negative impacts identified under the baseline
scenario from unfolding and avoid the greatests of inaction.

Option 2C 1 Commission's proposal on the adoption of national adaptation strategias
composed of three alternative approaches. The effectiveness, efficiency, and coherence of the
three approachet no legal requirement, legislationtéa, and legislation now must be
considered in conjunction with the implementation of optiori ZAlidelines and option 2B
presented above. In that respect, the positive impacts to be expected from option 2C mainly
relate to the stimulus that the Conssion would give for actions at national level.

Thenon-legal approachis a continuation of the approach presented in the 2009 White Paper.
The additional effectiveness of this approach, compared to implementing options 2A and 2B
alone, is expected to bmmall. Therefore, if the guidelines plus the availability of Life+
funding opportunities are not enough to provide the necessary political visibility to climate
change adaptation, there is no guarantee that the second objective of the Strategy will be met.
However, it would be uncontroversial, from a Member State's perspective.

Legislation later will give Member States the chance to make use of the guidelines and of
LIFE+ funding in designing their adaptation strategy would be more acceptable than a
'legislation now' scenario by Member States reluctant to EU legislation on this issue. It would
also provide additional political incentives for adaptation action, in particular to speed up the
process in those Member States that are currently undertakingeclohange adaptation

action. The risk is that for those Member States who have not started any action on
adaptation, the political incentive would be insufficient to undertake adaptation action now,
de facto delaying the necessary action to meet the olgedf the Strategy to beyond 2017.

Combining degislative proposal nowwith the adoption of the guidelines and the availability

of Life+ funding opportunities could increase the likelihood that all Member States have
developed an adaptation strategy2®i7, thus raising coherence of EU action and bringing
Member States to a similar pace. The Commission could help deal with some of the
compliance costs for Member States by providing funding opportunities and the necessary
framework for experience tramsfand capacity building.

However, me of the Member Statesvhich have already an Adaptation Strategy have
expressed thewpposition to the use of a legal instrument, arguing that legislative approaches
would be premature, given that Member States &emady in the process of developing
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programmes of work, and putting in place domestic programmes of action. This is also true
for a minority of Member States which have not adopted an adaptation strategy and for a large
part of the stakeholders that havesaered the public consultation. Conversely, a large
majority of environmental NGOs who answered the public consultatisupport a
legislative proposal

1.3.2.5. Option 2D: Promotingthef N1 SDR A Maki ng cofiestamegaggn Resi | i er

The fAiMakiRegi Ciiteine® campaign i s one tf@gport uni
their own actions in adaptation and urban resilience, and to take advantage of networks and
partnerships which are appropriate to their political character and context. This cardpaig
focus on disaster risk reduction brings both advantages and disadvantages in relation to
building urban adaptation specifically. The advantage is that adaptation is mainstreamed into
the broader disaster risk reduction field, and so disaster riskti@aymlicy, tools and
networks can potentially be adapted to address climate impacts. The disadvantage is that some
of the unique challenges and characteristics of climate change adaptation may be diluted or
overlooked within this broader context. For ewde, the need to plan on longer timescales

and for the potential of larger, more extreme climate change events will likely be underplayed
in a disaster risk reduction context. Currently, 1067 cities worldwide are signed up and
involved, including around3 from the EU27 (m& of it from Austria).

Al l participants to the fMaki ndeslisuppodisg Resi |
as they organize awaren@sssing events, convene meetings and engage in planning on
campaign objectives. So thesdll be a cost to city stakeholders who engage in the campaign.

It is not possible to put exact figures on this since the cost will be determined by the actions
that each individual city chooses to take.

The wider economic benefits of this initiative d@reterms of stimulating adaptation and
disaster risk reduction planning at city level, which while it may require some investment in
the short term, should result in the avoidance of much larger damage costs in the future, when
extreme weather events areperienced. In addition, sharing of good practice and
engagement in the international network could drive innovation in urban adaptation measures
across a broad spectrum of sectors, potentially supporting creation of jobs and increasing EU
market share iradaptation technologies. There will be opportunity costs as staff devoting
more time to campaign activities and other work is not undertaken.

There are multiple potential social benefits associated with participation in international
networks and campaign3hese include individual, collective and organisational learning,
leading to changes in organisational practices and culture, improvements in managerial styles,
better communication and -@ydination. The opportunity to exchange learning experiences
between cities might result in more efficient adaptation decisiaking at city level.

The potential risks relate to the absence of budget for this initiative. In that respect, there
could be adw level of uptake by EU cities unwilling to commit budget tadiional
activities. In addition, a signature of commitment to the campaign is not a guarantee that cities
will be actively involved or that their activities will result in enhanced climate resilience.
From an EU perspective, there is also a potenti&l dédcontrol over direction of independent

UN campaigns to support EU policy priorities directly. Finally, the campaign is only
scheduled to last until 2015, although UNSIDR expects to go beyond that date. It could thus
create some uncertainties on the gooifity to use this campaign for the duration of the EU
Adaptation Strategy.
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1.3.2.6. Option 2E:Inclusion of adaptation into the Covenant of Mayors Framework
Background

Following the Adoption of the EU Climate and Energy package in 2008, the Covenant of
Mayor was set up to support the efforts of local authorities in the implementation of
sustainable climate and energy policies.

Since then, this initiative has met large international suc@%$88cities from41 countries

had signed political commitmentby November 2012The database "benchmarks of
excellence" is a repository of solutions implemented at local level available via thénweb.
many cases, itigation goes hand in hand with adaptation and needsetooordinated at

local levels.Including aaptation to the Covenant framework underlines the interlinkage
between the two lines of actions and helps to increase the overall efficiency and effectiveness
of integrated climate action.

The approach of ensuring voluntary, local political commitmen&U policy objectives was
replicated in two other cases: ihlargement of the approach to cities in the Eastern
Partnership and Central Asi@ the Green Digital Charter commits cities to work together to
deliver on the EU climate objectives usingitiibtechnologiesBoth projects are linked to the
Covenant of Mayors, as the same partners are in charge of implementdt®n.are
implemented through separate service contracts.

Implementing climate adaptation related actions alongsiiigting initiatves can help meet
the objectives and reach casfectiveness.For example, in the UK, the Nottingham
Declaratiori* was successfully extended from covering only climate mitigation to include
adaptation, and then further developed to provide aptoks ad supporting guidance.

Discussion

This initiative aims atlaunchinga new voluntary commitmentfor cities to adoptlocal
adaptation strategies as well as to inform about their implementation.

In order tooffer operational support to such a commitmémding from the European
Commissiomeeds to be providdd an office toadministrate and ste#re initiative. This has

been estimated at aroub@0.000 Euro a yearplus additional 200.@DEuro for the bottom

up design process of the initiative and promadil activities In addition, intial funds to
design and set up the support package including a monitoring and evaluation mechanism will
be needed.

The newcommitmentwill be purely voluntary. Hence the adhesion is fully free of charge for
the cities;howeverthere are costs to cities to follow up on pledges they sign up for. Using
evidence from the DG CLIMA study on Adaptation Strategies for European Gities
completing an initial pledge to move one step further with adaptation in their city cost an
average 01150,000, which was based on a daily average cas@d for 40 days for the cities

time plus on potential consultancy costa1@¥.200. Howevemumerous studies have proven

the cost of inaction to exceed the cost of action. Furthermore, urban adaptitone well

i forms part of integrated urban development and supports the upgrading of the urban
fabrique.

™ The Nottingham Declaration has been succeeded in 2012 by the Climate Local initiative which supports
carbon reduction and climate resiliencéttp://www.local.gov.uk/web/guest/tHga-andclimate
changef/journal _content/56/10171/3574359/ARTICIIEMPLATE

http://eucitiesadapt.eu/cms/
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Given the iIimportant role cities have to pl

change, the positive economic impacts would stem frosuireng cities are still a good place

to live if not a better place to live, like wise invest and ensure economic grétittulating
adaptation planning at city level requires some investment in the short term, but will result in
the avoidance of much iger damage costs in the future, when extreme weather events are
experienced.Cities that are signed up to the revised pledge should ensure greater
sustainability of action than those going alone, so longevity of action should have increasing
postive econolg impacts.

There are multiple potential social benefits associated with participation in international
networks and campaigns. These include individual, collective and organisational learning,
leading to changes in organisational practices and cultupgowements in managerial styles,
better communication and -@vdination. The opportunity to exchange learning experiences
between cities might result in more efficient adaptation decisiaking at city level. The
facilitation of peeito-peer learning willenhance the necessary skills for the successful
implementation of international frameworks in the local setting and sharing of good practice
can lead to improvements in the quality and performance of decisaing. However, in
practice, engagement initiatives, provision of tools and guidance, or city exchanges do not
automatically lead to their intended outcomes due to outside factors that cannot be controlled.
The potential impact of this initiative on adaptation being incorporated into urban goserna
and decisiormaking is not guaranteed. The initiative would support job creation to deliver
the adaptation pledge by the cities as well as additionalnabg supporting office

In the longer term, the initiative should have positive environmdrgaéfits since training
and toolkit align with principles of sustainable urbanisation andstipports and links to
mitigation action will help further reducing G@missions.

A risk is on the delivery side, as the signature to the pledge is voluntagoasdyuarantee
that cities will actually invest and implement in additional activities and that urban adaptation
will be enhanced.

However, the effectiveness of the Covenant of Mayoaglelhas already been assessed when
it comes to the greenhouse gadtigaition objectives. Fém an analysis of a sample of
commitmentsit is expectedhat the Covenant Signatories will redubeir Greenhouse Gas
(GHG) emissiongy 28% by 202Q well in line with the objective of the Signatories which
aim at reducing emissie@ by more than 20% by 2020his confirms the potential
effectiveness o$uch arinstrument.

1.3.3. Likely impacts of policy initiativegiming at increasing the resilience in key
vulnerable sectors

1.3.3.1. No policy change

To allow synergies and decreathe costs of adaptation, the EU has already recognized the
need to foster mainstreaming into all EU sectoral poliblesstreaming adaptation at EU
level has so far benefitted from two strands of initiatives: the initiatives dealing with the
implementabn phase of the 2009 White Paper, and the Commission's proposal for the next
Multi-Annual Financial Framework.

Regarding the former, the implementation phase of the White Paper can be considered as
successful. Most actions have been implemented andnie s@ases, EU initiatives went
beyond the White Paper's recommendations (see Ahrek for details). Yet, among the
number of EU policies that are or will gradually be affected by the adverse effects of climate
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change, some still do not sufficiently tak#o consideration the need to adapt to those
negative effectdvloreover, in some cases (e.g. energy policy), a lot of attention has been paid
to the greenhouse gas mitigation objectives while not necessarily integnatimegEU policy
discussion on vukrability to climate change or adaptation options to reduce vulnerdhility
addition, in many sectors, adaptation considerations have been addressed on ad hoc basis, and
insufficient attention has been given to the implementing measures accompanying broad
policy objectives.

In particular, clear requirements in the CAP and Cohesion Policy proposals allow for serious
consideration of climate change impacts in Cohesion Policy and Common Agricultural Policy
for 20142020. At the same time, these requirememtsflexible in nature, and allow for a
great deal of interpretation by both the Member States and the Commission in their practical
implementation.

Without further EU action, mainstreaming adaptation would simply mean for Commission
initiatives to addressn their related Impact Assessment the potential impacts of climate
change on the effectiveness of the initiative. It would also mean that no steer would be given
on the priority initiatives that would require ambitious and/or immedtiate mainstreami@g. Th
mainstreaming of adaptation in national policies would also be hampered for those policies
directly affected by policy intervention at EU level.

The European Union is a major investor in public infrastructure projects. European,
investmentbased developent policies such as EU cohesion policy, FEMNnd TENE, help
overcoming gaps in infrastructure needs, especially in Convergence regions. Combining
several EU sources, it is estimated that some EUR 400 billion have been invested inthe TEN
T network projets since 1986 almost a third coming from EU sources, much of it from the
Cohesion Fund®

Due to the long life spans offrastructureand their great economic value, their preparedness
for current and future impacts of climate change is critical. Heaneassessment of a
project's riskexposure and vulnerability to climate change impacts is vital to guarantee its
long-term sustainability. Accordingly, for some EU policy areas, climate resilience has
already been taken up as a parameter in obligatotybeoefit analyses during the project
development phasé.

However, there is no common requirement to do so. There is also no common methodology
or guidelines in place which could help project promoters to systematically assess the climate
resilience of infastructure projects and improve their sustainability and liability in changing
climate conditions. Evidené&also suggests that there is a certain lack of awareness of project
promoters for climate issues and insufficient knowlegde on how to conductirtegec
resilience checks for projects, especially private sediioen projects.

76
7

5the cohesion report

For example, the proposal for 'guidelines for trBsopean energy infrastructure’ COM(2011)658
includes, in annex V, the 'system resilience, including disasteclandte resilience, and system security,
notably for European critical infrastructure as defined in Directive 2008/114/EC' as an aspect to be
considered for codtenefit analyses for electricity transmission and storage.

& OECD 2011 (http/www.oecd
ilibrary.org/docserver/download/fulltext/5kg221jkf1g7.pdf?expires=1346855082&id=id&accname=gue
st&checksum=68799770483309BDDCBF3A8CF2E3C218)
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The Environmental Impact Assessment (EIA) Directkenuires that Member States ensure

that, before development consent is given, projects likely to have significant effette
environment by virtuejnter alia, of their nature, size or location are made subject to an
assessment of the environmental effects. Climate change may affect all major developments
subject to EIA but the EIA Directive does not explicitly addresgsfthure climatic pressures

and impacts. Additional guidance is under way, and the EIA Directive is under revision and
clearer provisions relevant for climate change are likely to be proposed. Similar issues apply
in the context of the Strategic EnvironnnAssessment (SEA) Directi¥fe It requires the
environmental effects of a broad range of plans and programmes to be assessed so they can be
taken into account while plans are actually being developed, and in due course adopted. Here
again, guidance is b® prepared, but no revision is scheduled for the time being.

Having the above in mind, the Commission proposafjfadelines for the development of the
transEuropean transport and traBsropean energy infrastructdfe include general
considerations othe need to climatproof those investmentséiowever, it remains unclear

how this aim can be achieved in technical means and there is a risk that definition of common
approaches will take quite some time. It should also be noted that the applicatiajdotspr

is voluntary for Member States and it cannot be ensured that all relevant infrastructure will be
made climate resilient in the next decades.

Greeninfrastructureto address natural hazards is governed by various EU policies. The
evolution of how tlese policies address green infrastructure in the coming years will have a
significant impact regarding its growth or stagnation. For instance, the WFD encourages
Member States to implement measures targeting land use but on a voluntary basis. Many
Member $ates have decided to wait to implement supplementary measures. The forthcoming
adoption of the Green Paper on gr@dgrastructureshould provide additional elements on the

way ecosystem based approaches issues could be addressed at EU level to toe&ehesp
potential for climate change adaptation purposes.

At EU level, the inclusion of climate change adaptation considerations in the design of
buildings has just started. As already announced in the 2009 White Paper, a mandate has been
adopted whictwould requirestandardisation organisatiottsconsider, in the context of their

work to update Eurocodes, developing a technical report analysing and providing guidance for
potential amendments for Eurocodes with regard relevant impacts of future dtinaige.
Eurocodes are a set of harmonized technical rules developed by the European Committee for
Standardisation for the structural design of construction works in the European Union. The
Eurocodes therefore replace the existing national technical stisngablished by national
standard bodies, although many countries had a period -ekistence. They provide a
common approach for the design of buildings and other civil engineering works. They cover
earthquake resistance, but not yet climate proofsngce March 2010 the Eurocodes have to

be accepted in all public tenders as means of calculating structural design andaate de
standard for the private sector.

A consultation amongnational standardisation bied led us to conclude that only limited
efforts have been undertaken at national level to further clipra@ design standards.
Denmark seems to have done some pioneer work on this issue. Road regulations and railway
standards are being/will be reviewed and revised with consideration of expdohate

& Directive 2011/92/EU of the Europedarliament and of the Council of 13 December 2011 on the
assessment of the effects of certain public and private projects on the environment [codification] OJ L
26, 28.1.2012, p.1.

®Directive 2001/42/EC of the European Parliament and of the Council &fir&7 2001 on the assessment of the
effects of certain plans and programmes on the environment, OJ L 197, 21.7.2001, p.30.

81 http://eutlex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0658:FIN:EN:PDF
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changes. The standardisation lgad the UK is also active, withpecific emphasis on climate
change adaptation measures in their standardization work with the construction sector (i.e.
standards on water supply, floodingdathe like); risk/redience standardization (project
underway to explore the role of risk/resilience standardization in the context of climate
change adaptation), and more recently, their biodiversity work (where climate change
adaptation is currently considered within thentext of the UK planning regimether
national standardisation bs active include the ones in BE, DE and NL.

In the absence of EU action there is an expectation that the gap between those organisations
able and willing to take adaptation actions ahdse left behind will grow. Some of the
largest transational corporations, and those in certain sectors, have begun to appreciate the
potential threat and opportunity presented by climate change. However by 2020 large sectors
and a great many small antedium sized enterprises will be unable to make the necessary
adaptation measures making them increasingly vulnerable to the effects of unavoidable
climate change, and therefore less competitive. In the absence of measures from the EU this
gap will wideni creating market obstacles for those left behind.

There is evidence of etne-ground adaptation (e.g. PWC, 2010; UK Trade and Investment,
2011; OECD, 2011) but this is mainly from muittional corporations and there is little
evidence of adaptation in 8. Indeed only 24% of respondents to the consultation exercise
indicated that EU action within the industry and SME sector was relevant or highly relevant
to improve Europe's resilience to the adverse effects of climate change. 29% of respondents
were netral, 13% of respondents did not believe industry and SMEs were relevant and 10%
had no opinion. This suggests that with no further action, mational companies rather

than SMEs would continue to be the drivers of adaptation.

Firms are investing moreo tprotect themselves. Much of this takes the form of updating
business continuity plans, or upgrading risk trackers. But around one in four firms is either
upgrading their existing physical assets, for example by weptbefing buildings, or taking

out rew insurance policies. Around one in five businesses plan to adapt their operations better
to deal vith such changes, such as adopting new crop varieties or more-effatient
facilities (UK Trade & Investment, 2011).

In a review of existing European Natal Adaptation Strategies, there was very little
consideration of the role of the private sector in adapting to climate change. Four of the nine
adaptation strategies reviewed included discussion on the role of insurance, but this was
limited. Only the daptation strategy for Malta contained a concrete action relating to the role

of i nsurance: Athe Malta Resources Authority
identify suitable mechanisms and instruments that will ensure that the insurancst mark
remains sustainable in the event of increasing unpredictability of climate change impacts on
various sectors in Malta.o

In light of this, it is likely that Member States require further guidance and assistance from the
EU on how to stimulate the privagector into action on adaptation; combined with help to
engage the finance and insurance sectors on adaptation. Without further action, progress
among Member States is likely to be slow and fragmented. With no (new) action, large
businesses are likely wmontinue with a piecemeal approach to adaptation and SMEs are not
likely to step up their adaptation action. The impact of climate change on Europe and the rest
of the world will accelerate and businesses will not be ready and able to reduce their
vulneralility and seize the opportunities that adaptation presents.
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1.3.3.2. Option 3A: Guidance on how to climate proGbhesionPolicy and CAP

Interactions with Member States and stakeholders have confirmed that there is a great deal of
uncertainty on how thergsscutting adaptation objectives can be implemented on the ground.

The guidance document will provide advice, methods, and examples aiming at ensuring that
climate adaptation objectives are understood, fully addressed, and integrated into Member
St a tRera Development Programmes (RDP) and Operational Programmes for the next
programming period (2012020). The guidance is intended to be used by Managing
Authorities as well as other actors participating in programme development, consultation, and
evaludion including climate experts and external stakeholders involved in the process.

Providing further guidncewould therefore support the European Commission and Member

States in their efforts to achieve optimal integration of climate change adaptatothent

Common Agricultural Policy (CAP) and into the Cohesion and regional pditoy.costs of

developing theyuidanceare estimated @ 2 00, 000, to be suppg®orted b

A mi X of Afgreyo (as rel ated t o i nfrast:H
environment/ ecosystems/ green infrastructure)
adaptive capacitiegdaptation options need to be promoted in future Cohesion Policy and

the CAP. The set of implemented options will yet vary throughout the EéseTwill depend

on the nature and severity of the climate change threats as well as on regional circumstances,
including adaptive capacity.

Adaptation options can have high benefit ratios, although the cesienefit largely depend

on the national ancegional context and the assumed climate scenarios. Preliminary work has
identified the following adaptation actions as potentially worth for funding by the European
Agricultural Fund for Rural Development (EAFRD): buffer strips for agricultural landmsto
retention reservoirs, efarm water storage, measures to adapt to river and coastal flooding.
Other costeffective options include: floodplain management, the planting of winter cover to
prevent soil erosion, improvement of animal rearing conditions higt-efficiency
ventilation. As regards Cohesion Policy, eeffective actions are: early warning systems,
adapting rail tracks to higher temperatures and adapting electricity grids.

There will be competition between different thematic objectives ine€ioh Policy. It is,
therefore, important to promote climate change expenditure in a smart way. Where possible,
priority should be given to options that realise important synergies with climate change
mitigation or bring about cbenefits for other sectorsuch as industry, transport, water
management and social inclusion. This would help to promote climate adaptation under
different thematic objectives.

In addition to producing thguidance additional costs may be expected if training events are
organisedat EU but also national and regional level, targeting the main actors of the sectors.
It is difficult to provide a good estimate of such a widespread training exercise, but additional
costs of hundreds of thousand euros can be expected. These costbavendded between

the Commission, Member States, managing authorities and relevant stakeholders. Under both
Cohesion Policy and CAP, various areas of expenditure are likely to be sensitive to climate
change related impacts from threats, such as floogingns, and extreme temperatures.

Of course, the effectiveness and efficiency of such gamseldepend on their uptake. In that
context, the capacity building strategy, although generating additional costs, could prove a
key determinant to ensure the egffive dissemination of the information available in the
guidelines.

82 Figures are based on the contract CLIMA/C3/SERI20a11
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A focus on SMEs

There are two steps to the awareness process that have to be taken to avoid potential losses to
the industry from climate change events. The first step is for privagepeses to be aware

that climate change will have certain impacts specific to their activities beyond general
impacts that are increasingly becoming common knowledge in the public domain. The second
step is to carry out an assessment and be aware obpéufic impacts are likely to occur to

their enterprise.

Business sector entities might not be aware of climate change impacts particular to their
activities and therefore choose not to allocate resources to find out how climate change will
affect theirbusiness. An awarenesampaign could provide detailed enough information to
private stakeholders (beyond common knowledge of overall climate events) as part of the first
step to convince them that they need to take the second step (autonomous andlysideof
change impacts specific to their business) to ensure that their enterprise remains competitive
and is not at risk from climate change events.

The need for public intervention and awareness raising might differ significantly among
industry sectorsrad Member States, and might be most crucial in Member States where
climate change effects are not yet apparent but are likely to have a significant impact on the
private sector in the future. Presumably a private sector entity will be aware of climage chan
impacts, and public sectdriven awareness raising campaign will not be needed, if there are
evident climate change effects already affecting the business, or if there is relevant, easily
accessible and digestible information already available.

This initiative might be particularly relevant for SMEs and could be implemented in the
context of the WAEnhancing t he -sized erpestisest i ven
( SMEs) o objective of t he Cohesion -2B2I i cy
programming period.

There are no quantified benefit data available on awareaessg benefits for companies

that would consider the whole range of possible climate related damage costs specific to the
industry. One indicative figure is the followidghe damageosts reported for river flooding

indicate that the damage to industrial and commercial activities accounts for around 12% of

tot al damage costs, valued at some 0U2.5 bill]|
the A1B climate scenario (Feyen and Watkiss, 2011).

1.3.3.3. Option 3B: Listingmainstreaming priorities in Elgolicies and engaging with key
stakeholders

Descrigion of the option

The aim of this policy initiative is to propose a strategic approach for mainstreaming climate
change adaptation into EU legislation. This initiative would provide a list of priority
initiatives until 2020 for mainstreaming and how tduee vulnerabilities and thus enhance
climate resilience. This would set out a plan for the political and structural change needed up
to 2020. Areas where policy action can make a real difference are of particular focus. Based
on the assessment described the problem description the priority initiatives in
mainstreaming should focus on the following priority areas and actions:

- Transport: Ensuring that transport related infrastructure is made more climate resilient

- Energy: Ensuring that energy relatedastructures made more climate resilient

- Construction of buildings: Ensuring that energy related infrastructure is made more
climate resilient
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- Health: Early warning should be improved and an EU wide integration should take place.
Also surveillance mectmsm and periodic monitoring should be improved. This requires
better cooperation among regions and Member States.

- Social issues: Particular focus should be spent on vulnerable groups (e.g. older people),
but also on how to make use of gender issuegrengthening adaptation efforts.

- Insurance: With the Lamfalussy process a system has been set up that enables the
Solvency Il and IMD 2 regimes to keep-tgpdate with future market and technological
developmentsThis can be used as a starting pointnfi@instreaming.

- Coastal zone management and marine issues: Climate change needs to be considered
within planning activitiesThis also requires increased awareness and better cooperation
among the different stakeholders involved.

Mainstreaming should notnty focus on introducing adaptation to climate change into legal
actions or developing guidance. There is also the need to tackle specific bottlenecks like
inconsistencies in policy (e.g. renewable energy) and market. These priority initiatives should
prevent failures to ensure that policies are all going in the same direction.-chitiag

themes such as social policies are also addressed. The roadmap provides a framework in
which future actions can be designed and implemented coherently. It sets siohdon the

political and structural change needed up to 2020, with milestones to be reached by 2017.
These milestones illustrate what will be needed to put Europe on a path to mainstream climate
change adaptation into all EU policies.

Assessment of the@tion

The direct costs for listing mainstreaming priorities are seen to be marginal. When amending
or developing new EU legislation, a dedicated impact assessment will have to consider the
implications from a climate change adaptation point of view. ltireg mapping the current
status of adaptation efforts in EU legislation (Directives, Regulations and Commission
Decisions) and other policy documents.

Listing priority initiatives for further mainstreaming will further raise awareness of the need
to integrate climate change considerations in key EU policy areas beyond the
recommendations of the White Paper on adapting to climate change. It will foster a dialogue
with respective Commission services, but also with Member States and other stakeholders.

For tis initiative as such, it can be assumed that the overall benefits relate to a clear
commitment to act at EU level to integrate climate change considerations in all relevant EU
policies in a coordinated and wgllanned manner. It will further increase aeness of the
necessity to address climate change adaptation in various policy areas projected to be affected
by climate change impacts. Furthermore it can be expected that agreeing on these priorities
would allow to anticipating and allocating better &pgan Commission resources.

Further, listing mainstreaming priorities in EU legislation and policies allows for greater
transparency for Member States. They would be able to prepare better for respective
implementation in various sectors. Anticipatoryipplmaking on Member States level can
save costs, while avoiding potential overlaps in mainstreaming efforts at national level.
Furthermore, processes to develop national adaptation policies can be better informed by a
roadmap for upcoming EU level mairesaming efforts.

A roadmap will also clearly outline potential conflicting policy objectives as well as highlight
synergies that can be achieved through aligning mainstreaming efforts in several EU policy
areas.

Assuming that the above mentioned prioritgas and actions will form the core of the option
the following more detailed impacts can be assumed:
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For the transport, energy and construction sector climate resilience will be improved. There
are several existing EU policies that may serve as entrysptoninclude climate change
considerations in particular with a view to taking into account future climatic conditions.
Most policies take due account of climate mitigation issues, but not yet of assessing risks
posed by future climate change and develg@ppropriate adaptation responses.

For the transport sector this applies to all transport modes where climate change impacts are
expected to pose increased pressure on the infrastructure in the future, also in economic terms.
This is of particular impoance considering the lofigrm investments (e.g. major transport
routes, bridges, tunnels, urban transport). Taking account of future climatic conditions is thus
of high importance to both prevent potential damage costs and safeguard the functioning of
European transport systems. Identifying and listing related policies that serve as entry points
for mainstreaming adaptation are relevant for both existing infrastructure (such as e.g. safety
management for roads) and new infrastructure to ensure that amysibvme nt {4 s fAcl
proofedo.

For the energy sector EU policies helping to reach adaptation targets (e.g. cutting down
seasonal demand peaks, Connecting Europe Facility, Smart Grids initiative) are in place and
emerging, although not named as suchthus laving high mainstreaming potential.
Anticipated threats on the European energy system such as (i) aggravated extreme events, ii)
increasing interconnection of grdependent European internal energy market and thus
increasing amounts of transmitted enelegd domestic supply in many regions, iii) projected
further shift towards increasing electricity demands and according shifts in primary energy
consumption and iv) increasing share of renewable energy generation that will entail a more
complex picture otlimate threats (e.g. increasing dependency from solar irradiation, wind
velocities, river ruroff regimes) will need to be taken into consideration in various related
policies. Listing those with high mainstreaming potential and assuring a coherentcapproa
will allow to take preventive action to address the above highlighted threats.

For the construction sector EUROCODES as a set of unified international codes of practice
for designing buildings and civil engineering structures are regarded as having high
mainstreaming potential, however so far do not incorporate aspects of future changes of
climatic conditions (for more details cf. option under problem 5). .

In the case of mainstreaming in the health sector, integration of future climate change risks is
expected to improve, inter alia, the following:

- Less heat related deaths through improved surveillance mechanisms and contingency
planning taking due account of potentially more frequent and extreme weather events
due to climate change

- Foster preventive #@ons to reduce the risk of spreading of pests and diseases
considering changes in certain disease carriers (e.g. by the Asian tiger mosquito)

- Safeguard adequate financial resources for health in the EU Cohesion Policy from
2014 onwards to deal with clineathallenges and link forecasting tools (e.g. for heat,
floods, wild fires, storms) with the health sector on a chussler scale

- Connect early warning for air pollutants, especially ozone, closer to health services in
order to effectively react and ensumely actions

- Support the monitoring (e.g. detection via early warning mechanisms and rapid
eradication) and reporting procedure, monitor climate related changes on invasive
species distribution, survival and spread, and foster the exchange of inforroati
potential eradication strategies.
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Even if there are quite some uncertainties related to mainstreaming adaptation into the EU
social policies, doing so could mitigate growing disparities in society due to climate change.
Social harmony which is a carstone of the EU will also be secured. The mainstreaming of
adaptation to climate change in social policies might not always involve direct additions or
edits of the texts of current legislation and other policy documents, however, it certainly does
provide additional reasoning and importance for the development of EU social policies due to
the fact that successful achievement of social policy aims is inseparably linked to successful
strengthening of the adaptive capacity of societies. For example:

Reducton of forced climate migration (internal and external) through the development of
adaptation policies in potential source countries and regions (including EU member states)
could reduce the need for people moving away from marginal areas and supporting
livelihoods that are more resilient.

Economic disparities lead to differences in adaptive capacity between man and women.
Climate change should be used as a further argument to reduce these disparities and to reduce
vulnerabilities in particular of women.

The IPCC recognises the elderly as a group of greater vulnerability, which is mainly due to
people of older age being more sensitive to health impacts (IPCC, 2007a), especially caused
by heat, as well as to stress associated with losses and physical déumageextreme
weather events (CAG Consultants, 2009). They are also more likely to have reduced mobility
and therefore reduced access to essential services. Additionally, older people are less likely to
be willing to relocate away from exposed areas a@ugeneral reluctance to migrate, which

rises sharply with age (Huber & Nowotny, 2008). Considering these aspects in the context of
planning for adaptation could reduce the vulnerabilities of elder people.

Coastal zones are one of the high fiskut on thesame side one of the most dynamic and
developing areas in the EU territory. Increased mainstreaming into this policy area could
reduce this risk but could also contribute to a sustainable development in the future.

Engaging with the insurance sector

The probability of most types of extreme event is expected to change significantly, in many
cases upwards, as a result of climate change. Several national studies have interpreted the
predictions for insurers; for example in the UK and in France. In facbnigeing rapid

changes make it hard to assess the future risk. The most dramatic and reliable changes are
predicted for temperature; the historical 500 year heat wave event might becdnyearly
(biennial) event by t heis2dvstloogsevideried tbat extreme a |
high temperature and precipitation events are more common in many regions.

Similar projections for other extremes are less available. For several major European rivers,
e.g. Odra, Elbe, Po, Loire, Danube, what usdukta 108year flood might by 2100 become a

one in 50 year or even one in 20 years event (Dankers and Feyen, 2008). The main underlying
cause is rainfall; the return period for an event of annual maximuno@4precipitation with

a 20year return periodni the late20th-century is projected to be aboutl5 years by the end

of the 21st century (IPCC, 2012). A study of extreme rainfall in London found that daily
rainfall with a 100 year return period prior to 1960 has ayHar return period now (Lloyd's,
2010).

On the reverse side, there is a projected increase of duration and intensity of drought in the
Mediterranean region and central Europe, but this is notguealhtified (IPCC, 2012). For
storms, the outlook is less clear still, but the consensaugiadually increasing risk for nofth

west Europe (IPCC, 2012).
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As a result climate change can affect the functioning of insurance markets. The impacts are
likely to be in the same areas where the disaster insurance markets already experience
difficulties. These may intensify as a result of climate change. Three main areas are identified
that might be affected by potential impacts:

Risk transfer conditions (price / coverage): An increase in the event probability and
severity would lead to price in@ases. In the short term (under 5 years say), the effect
of climate change on insurance might not be thought to be significant, as long as due
allowance is made for the underlying tr&hdn the longer term, particularly in sectors

or areas where insurand¢®&s not been customary, climate change could create or
exacerbate issues with correct pricing and availability. In particular, sea level rise will
become an issue for coastal and estuarine risks. The problem of drought for agriculture
and livestock may atsbecome more serious. Potential losses from storm and flood
could also rise significantly (ABI, 2005; GDV, 2011), but the actual increase would be
highly dependent on changes in exposure and vulnerability. At the same time, changes
in the underlying patte of extreme events would increase the uncertainty of
estimation, which would mean an additional increase in price to provide a greater
safety margin.

Availability: As a result of increasing risks, insurance might become unavailable in
certain areas. s widely accepted that natural events that are less frequent than 1 in
75 years are readily insurable. Swiss RE indicates that for risks with a 100 to 200
years return period (0.5% to 1.0% probability), the risk premium is 3.5% of the value
of the assetd-or more extreme risks, the premium therefore becomes too high as an
annual charge. Practice in the UK broadly confirms thike limit for an insurable
flood risk when there is no adverse selection, and the risk is bundled with other
hazards is a 75 ye&equency, i.e. 1.3% probability (ABI, 26D

Demand: It might be expected that climate change will increase the demand for
insurance, due to higher risk. However, the increasing stresses may divert disposable
income to other purposes, as well as cngptjreater calls for public relief after
disasters. Furthermore, if not addressed, climate change could lead to insurance
becoming less affordable or unaffordable, particularly for lower income population.

Insurance can be usesd an instrument for adapi@an to climate change in at least three ways

Managing climate change risks: Insurance should be part of strategic risk management
e.g. state policy for agriculture and forestry, and for energy which is weather
dependent. It is important to remember thitmate risk management needs to be
observed for existing assets and activities, as well as new ones. It is also important that
stakeholders are aware of the available insurance products for their climate risk
management portfolio.

Providing incentives floclimate change risk prevention: In order to give incentives for

risk prevention, insurance prices have to be risk based and adequately adjusted
according to risk prevention efforts taken by customers. In principle, if insurance
prices and conditions werelated to the risk, that would send a clear signal to the
purchaser, about the economic implications of the present exposure and risk
management. In practice this often does not happen, because such measures are
voluntary and not common. 'Regulatory frawork mandating or codifying risk
resilience would encourage price differentiation.

8 The

point is that regulators and insurers must allow for the trend, not simply use the historical averages,
which will be somewhat lagging behind, and so will always produce an incorrect response
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