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Abstract

Adaptation to climate change will be a permaneatufiee of decision making from now on. As such it is
important to go about it in a strategic, rationalywThis paper explores the key elements of aegjfiat
approach to adaptation and applies them to Eurdgtrategic approach to adaptation involves setting
priorities, both spatiallywhereto adapt) and inter-temporallwkento adapt). The paper reviews the
available evidence to indicate geographic adaptatitrities. In terms of inter-temporal priorities
recommends fast-tracking two types of action: Win-measures that yield an immediate return, such as
water efficiency, and strategic decisions on iriftagure and planning that have long-term consecggn
for Europe’s vulnerability profile.

A strategic approach to adaptation involves cangfaject design to ensure adaptation measuresate ¢
effective fowto adapt). An important complication in this resfps the deep level of uncertainty that still
exists about future climate change at the locallebhis puts a premium on flexible designs that lsa
adjusted when new information becomes available.firfal element of a strategic approach to adaptati
is division of labour between the state on the lvgred, and private actors (households and firmshen
other (vhoshould adapt). The paper argues that the traditfomctions of the state — the provision of
public goods, creation of an enabling environmeak protection of the vulnerable — also apply to
adaptation.
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1 I ntroduction

Policy makers are still struggling to make sensthefnotion of adaptation to climate change. Orothe
hand, adaptation (unlike mitigation) is clearltle self-interest of people and the human raceor@agen
to be singularly adept at dealing with differenirnate conditions. It seems natural therefore to see
adaptation as something people, in developed $exiat least, will do without much help or
encouragement.

On the other hand, adaptation will be a complex@ergasive task. Our socio-economic structures are
finely tuned to the climate we find ourselves imaftation to the current climate is reflected in
consumption choices, cultural norms, productiommégues and the design of buildings and infrastmect
Adaptation to future climate change will affect maperhaps most, of these behaviour, consumptidn an
investment decisions. On closer inspection it Alscomes apparent that we are not as well adaptbe t
current climate as one might think. There are msta of maladaptation. The empirical literaturdnow
people adapt in practice has identified multiplekat information and policy failures (Hanemann 00

So there is a case for policy intervention. Butgyamakers struggle to define how those internamdi
should look and how to respond rationally to thechfor adaptation. The conceptual literature costai
several methodologies and “how to” manuals for &atagm practitioners (Ranger et al. 2010; Swiss Re
2009; Parry and Carter 1998; Carter et al. 1994¢yToffer important pointers for practitioners awhto
devise a sensible adaptation framework.

At the same time there is a need to adopt a mtitned, strategic approach to the problem. Mangatie
change assessments to date have aimed at pro@ucorgprehensive inventory of climate risks (e.g.,
DEFRA 2012 and, for that matter, Parry et al. 200R)s is impossibly ambitious. The purpose of an
adaptation plan cannot be to produce a completpliht for future adaptive action. Rather it should
highlight areas of likely risk, establish prioritysponses and set the principles of good adaptation

To make headway on a more strategic approach matda it is worth remembering what basic welfare
economics teaches us on issues such as risk maeatygmoject appraisal, market failures and
intertemporal optimisation. Public economics cdonm on the role of the state and the extent tactvhi
adaptation is a public policy issue. The purpddbie paper is to tease out these basic princighes
illustrate them using Europe as an example. Euoperhaps not as vulnerable to climate changéhes o
world regions, but its adaptation challenges shaoltbe underestimated (Parry et al. 2007; PESETA
2009, ESPON 2011).

The paper is structured around four basic questlmtsare at the centre of a strategic approach to
adaptation. Section 2 asks about spatial prisriigere to adaptWhere are the key climate change risks
and vulnerabilities? What should therefore be #ha@ggaphical and sector priorities for adaptatioeétisn

3 explores inter-temporal prioritiewljen to adapt Given that climate change is a long-term istosy

can adaptation be sequenced? What type of activideds to be initiated now? Section 4 looks imeo t
design and appraisal of adaptation optioow( to adapt How should good adaptation projects be
designed? How can adaptation respond to the higtedef uncertainty about future climate risks?ti®ac

5 asks about responsibilities for adaptatiwhd should adapt To what extent will adaptation be
undertaken autonomously by the private sector? fat wxtent will private adaptation be hindered by
policy, market and information barriers, and wisathierefore the role of the state?



2 Whereto adapt

The first step in a strategic approach to adaptasi@o develop an understanding of the main avéas
vulnerability to climate change. A broad sensehefrhain vulnerabilities will help policy makersget the
right sector and geographic priorities.

Developing this sense of key vulnerabilities is that same as adopting a traditional science-fppt@ach
to adaptation (Ranger et al. 2010). Science-fimatyesis starts with a study of the possible clincitange

outcomes and guantifies in some detail the lik#figyots of climate change under each scenario. Eee n
for adaptation would then follow from the natureluése effects (see e.g. World Bank 2010a).

While science-first is the method of choice for aopassessments, it raises issues for adaptatidysen
First, it may lead analysts to underestimate tkellef uncertainty. Given the analytical effort aived in
developing local climate scenarios, studies typidave to restrict themselves to a small number of
scenarios for which adaptation measures are fineekuHowever, rational adaptation decisions willehto
account for the full range of possible climate ontes and not just one particular scenario. Sec¢bede
are problems with the timeframe. Most “sciencetfistudies focus on the period 2050-2100 for which
climate models give the clearest results. Howetherfimeframe for adaptation decisions is rarelyano
than 10-20 years. Third, with the bulk of the effdevoted to getting the climate scenarios right,
insufficient attention is paid to the actual adéiptadecisions and the economic and institutioaitext in
which they are made.

Ranger et al. (2010) therefore advocate a “polist*fapproach that puts adaptation decisionseattntre
of the analysis. However, even under a “policytfieppproach it is important to develop at the ougse
broad sense of the main areas of vulnerabilityn€rdbility to climate change is a function of tleegmtial
impacts and the capacity of a society or systeadapt. The potential impacts are in turn determined
the system’s exposure and its sensitivity (figureTbat is, an assessment of climate vulneralslise
broader than an impact assessment. It also tateeadnount the capacity to adapt. In the remaintléris
section we use readily-available information onasyre, sensitivity and adaptive capacity in Europe
develop a high-level sense of what some of the @mugas of vulnerability in Europe might be.

Figure 1. Vulnerability is a function of exposure, sensitivity and adaptive capacity

Vulnerability

Adaptive capacity

Source: IPCC.



2.1 Exposure

A picture of Europe’s exposure to climate changelmadrawn from various impact studies (e.g., Petry
al. 2007, PESETA 2009, ESPON 2011). They suggastitnterms of temperature, and dependent on the
emission scenario, Europe may see a rise in ateglerature of 0.1 to 0.4°C per decade to 210, wit
warming greatest over Eastern Europe in wintercvi western and southern Europe in summer. As an
illustration, for a mean temperature increase 5fQ.(expected by 2080), temperatures may increade b
to 2°C in the British Isles, whereas in the verythern part of Scandinavia and central Spain the
temperature rise could exceed 3°C (PESETA 2009).

For all emission scenarios, mean annual precipitajenerally increases in northern Europe and deese
further south, with substantial variation in seadqgnmecipitation across seasons and regions. Arrnuoalf

is expected to increase in Atlantic and northerroge, and decrease in the Mediterranean. The darafi
snow cover at middle elevation in the Alps is expddo decrease by several weeks for each degree of
warming. Low-lying coastlines with high populatidansities and small tidal ranges, such as the eputh
North Sea and coastal plains/deltas of the Meditexan, Caspian and Black Seas are most exposed to s
level rise.

Warmer, drier conditions in the Mediterranean &ely to result in more frequent and prolonged djtus,
heat waves, a longer wildfire season and increfusedsk. Winter floods are likely to increasernmaritime
regions. Flash floods are likely to increase thimug Europe, in particular in major river basinsisas
the Loire, Garonne and Rhone in France, the Py &and the Danube in Central Europe .

2.2 Sensitivity

Sensitivity to climate events is a function of eaonc structure (e.g. reliance on sectors like adjuce),
environmental management (e.g., the baseline gitgs the natural environment) and bio-physiaabi
factors (acclimatisation, age of population). Weynttaus distinguish between economic, environmental
and societal sensitivity.

In terms of economic sensitivity, countries witlydger agricultural sector (e.g. Romania, Greeceyekia,
Slovenia, Italy, and France) will, all else equmd,more affected by climate change. The sign oéffext
depends on the type of exposure. Crop productisiprojected to increase in northern Europe, but fatk
elsewhere (Parry et al., 2007). Northern Europeamiies with an important forestry and loggingteec
(e.g. Finland, Estonia, Latvia, Sweden) may alseebeas forests are projected to expand in nonther
Europe and retreat in the south (Parry et al. 2007 addition to these direct effects there maynioirect
sensitivities through higher crop prices for agsibess and consumers. These are harder to ascestadi
depends on economic structure, market dynamicsindgichal and external trade patterns.

Another sector that is sensitive to climate chasdeurism (PESETA 2009). The Alpine region and the
Mediterranean are two major touristic hotspots #natalso exposed to climate change (ESPON 2011). |
terms of gross value added, the countries wittbthgest tourism industries in these regions, and the
highest sensitivity, are Spain, Greece, Australy land France. Overall, the top fhteurist destinations in
Europe, ranked by number of tourists, are Germarance, the UK, Italy and Spain.

! based on EUROSTAT 2010 data (2009 for Italy)



One of the most important aspects of societal seitgiis demographic trends, and in particular Europe’s
ageing population. Older people tend to be morsigea to extreme weather events and often have a
lower adaptive capacity (see below). Other fadtaas may affect sensitivity include migration patte

(e.g. towards or away from risk zones like coagshlic health issues, cultural habits and urbaioisa
although the relative sensitivity of urban and raraas is still poorly understood.

A key issue in terms of environmental sensitivéiyniater use, although there are broader concdatsae
to environmental mismanagement, including polluihich can be exacerbated by climate conditions)
and the overuse of natural resources, such astiisk. High water stress areas could increase 1@mer
cent in 2009 to 35 per cent by the 2070s (Euro@ammission, 2009). The level of water extraction,
relative to resources, varies, but is particulaigh in Mediterranean countries (e.g., CroatianEea
Spain, Turkey), where climate change is expectdedd to a fall in precipitation. Irrigation use$arge
part of water resources in Spain, Greece and Partwhile France and Hungary have a high need for
cooling water in their electricity sectors.

2.3 Adaptive capacity

Adaptive capacity, or the ability to respond tor@ie stress, is difficult to quantify. There isti@sd of
literature that aims to understand adaptive capatia global level (Brooks et al. 2005, Tol anch¥o
2007). It identifies factors such as income ineifygber capita income, the level of education esscto
finance and insurance, and the quality of instingias key determinants of adaptive capacity. €laex
also methods to determine adaptive capacity dethe of an institution, which assess factors like
awareness of climate change, leadership, systemepofting, the skills of individuals, the ability learn
and innovate and the ability to engage with staldge?

It is hard to draw firm conclusions from the existiliterature on adaptive capacity in Europe. tastonal
assessments are too few to allow a credible exatipo, while the global studies are not granutzouegh
to determine differences in adaptive capacity anmahginced countries. Most of them have uniformly
high scores for indicators like education and tostinal strength.

Nevertheless, the available evidence would probsibdjgest that there are differentials in adaptagacity
between Northern Europe on the one hand and sougimer central Europe on the other. Adaptive capacit
is strongly correlated with income, and it is thiere a reasonable conjecture that it will be lowethe
southern and eastern parts of Europe.

3 When to adapt

While some impacts of climate change can alreadglhehe most severe effects are not expected to
become manifest for several decades. The speedwhitih adaptation measures are initiated and ramped
up is therefore an important decision. The thedmydaptation timing has been set out in Fankhaetsair
(1999). They find two cases where it may be wohtiewvto bring adaptation action forward:

* Early benefits: Fast-tracking adaptation makes sense if the @@gpmeasures have immediate
benefits that would be otherwise be forgone. Theesh benefits could be related to the management

% See e.g. http://www.pact.co/pact_in_use




of current climate variability, efforts to reduceegnhouse gas emissions or the removal of broader
market and policy failures.

»  Costly lock-in: Fast-tracking adaptation is also desirable ifngctoday costs less than acting
tomorrow, even when taking discounting into accotihis may happen if today’s decisions lock
society into a particular development or infrastuoe path that would be costly to reverse later.

3.1 Early benefits

Not many studies systematically evaluate a wide@katlaptation options in terms of costs and bé&nefi
Two recent examples are Swiss Re (2009) and ASCL{28oth find substantial scope for adaptatioas th
would be economically attractive even in the absafalimate change. Examples include:

* Improvements inwater efficiency, which would help to ease both current and fufusssure on water
resources. As shown in section 2 many Europeaomediave high water abstraction rates and would
be sensitive to a reduction in water availabilifpwever, according to one study 20-40% of Europe’s
water is wasted and a 40% increase in efficienppssible through known technological
improvements (Ecologic, 2007). ASC (2011) idensifeenumber of attractive measures for residential
water efficiency, such as low-flow taps, showerd tmilets that are cost-effective when installed as
part of an end-of-life replacement and may be mettfor new buildings. Efficiency improvements
in hot water use would also have important emisgéoluction benefits.

*  Flood protection measures either at the community or buildingslldver the latter, options include
airbrick covers, door-guards, repointing of wallginage bungs and non-return valves, which ASC
(2011) found to be cost-effective either as pad wfider renovation or in new buildings. Flood
protection at the community level, even if coseefive, can be expensive. According Britain’s
National Audit Office (2011), the annual spend lmod defences in the UK reached £664m in
2010/11However, there are also cheap organisational mesasiat can improve flood risk
management, such as awareness campaigns fordésadnts (e.g., risk profiles for individual homes,
Swiss Re 2009) and improved emergency responséngai

* Measures to deal witheat stress. The 2003 heat wave revealed shortcomings in haaagement
plans across Europe. Many of the response systawasdince been upgraded, but better preparedness
for heat waves can potentially be cost-effectivanEe, which suffered the highest casualty rates in
2003, has introduced a sophisticated new Heat kgédttch Warning System (Pasealal 2006),
which is now replicated elsewhere. In buildinggiaidnal no-regrets measures include window
shading and investment in energy-efficient appksrthat produce less waste heat (ASC 2011).

»  Protection and bettenanagement of environmental resources, as healthy ecosystems are more
resilient and better able to adapt to climate str€ee management of European fish stocks is an
obvious case in point , but there are also tefeegtxamples, for instance related to agricultural
practices.

This list is not exhaustive, but it illustrates gwpe for adaptation measures that address botntcu
policy issues and future climate risks.



3.2 Costly lock-in

Many decisions taken today have the potentialfeecabur vulnerability profile for decades. Forgke
strategically important decisions it is importamfactor in adaptation concerns right now. The most
obvious cases are (Agrawala and Fankhauser 206Bh&aser et al. 1999):

» Long-livedinfrastructure investments such as ports, water supply systems, flood prioteschemes
and coastal defences. These structures are bathigemno the impacts of climate change and
sufficiently long-lived to experience change durthgir economic life. The infrastructure needs in
Europe are expected to cost trillions of euros dlvercoming decades (OECD 2006). Not all of the
investments are sensitive to climate change. Itideguesstimates suggest that the cost of “climate
proofing” those that are could add 5-20% to capitaits (Fankhauser 2010; Agrawala and Fankhauser
2008).

* A similar story holds for the design biiildings, which are also long-lived. While some adaptive
measures can be retrofitted cost-effectively (éogsave water, see above), others are best
incorporated into the design of the building. Iri@0nore than 1.5million housing permits were issued
in the EU, and construction started on close tdlllomhomes (European Mortgage Federation 2010).

« Athird category of strategically important decisasplanning, in particular whether or not to allow
further economic development in potential hazamezssuch as flood plains. The ASC (2011) found
increased development in flood risk areas in edjlihe nine UK localities studied, and along ergdin
coast lines in three of the four coastal commusisizdied.

How climate risks are best taken into account @s¢éhdecisions is not straightforward. Concern about
climate change does not imply foregoing all develept in risk areas, for example. If combined with
appropriate defensive investment (such as flooteption) they may well be justified. However, it
implies thoughtful decision making that weighs @yelopment benefits, adaptation costs and climate
risks. In the Netherlands, the Delta Commissie 82@lready recommends a cost-benefit analysis for
new urban developments in flood-prone areas. The3dden Book on public project appraisal also
contains guidelines on adaptation. Overall, howebere is still considerable scope for improvement
including in international institutions (SveiveniZy).

4 How to adapt

It is easy to maladapt. The careful design andoiingin appraisal of adaptation projects are therefore
important. A well-established set of tools is dafalie to ascertain the value-for-money of adaptatio
investments, both from a societal (economic) andstors (financial) point of view, including costrefit
analysis and cost-effectiveness analysis.

Although these techniques are used in a growingoeurof case studies, our understanding of the emsts
benefits of adaptation is still patchy and conagett in a few sectors, most notably agriculture coabtal
zones (Agrawala and Fankhauser 2008). In agrieuthere is evidence that low-cost adaptation neasu
like changes in planting dates, cultivars, ferifimse and management practices will be able, Wen
time comes, to reduce the effect of climate chamgerop yields by often more than half. A study on
coastal protection in the European Union reportebecost ratios of 1.1 — 2.6 by 2020, rising t8-46.5

by 2080 (European Commission 2007).

Since these studies focus on some of the most ebldov-regrets measures the high benefit / costsrat
are not unexpected. The question is how the retmrdaptation changes as we move to less



straightforward and more costly adaptation measdeseen above, Swiss Re (2009 and ASC (2011)
found considerable scope for no-regret adaptatioaseas like water efficiency. However, they abow
that further up the ‘adaptation cost curves’ tremeemeasures that fail the cost-benefit test.

Since they make sense independently of the expebtedte change scenario, no-regrets options can be
pursued without the need for complex uncertainglysis. However, for other priority investmentssthi

will be essential. Adaptation decision makers haary high demands on climate information. They need
to know climatic trends at a localised level, ngtjfor temperature, but for precipitation, flood
probabilities, wind speeds and much else. In aglditd mean changes they need to know seasonalrztte
daily fluctuations and changes in extremes. Climmadelels cannot yet produce credible informatiothiat
level. Adaptation decisions are therefore inheyemihde under uncertainty; some would say deep
uncertainty or ambiguity (Millner et al. 2010).

Several decision making methods are available abwligh this issue (Ranger et al. 2010). Expeetdde
and expected utility maximisation are the standaotk if the set of possible climate outcomes can b
quantified and their probabilities are known. Stiga have used ensemble forecasting (the disiibwif
results from several climate models and model rtmapproximate impact probabilities, thus potdiytia
enabling the use of these standard tools. Howswene scientists doubt the validity of the probé&bsi
(Stainforth et al 2007). This would suggest the afsgon-probabilistic approaches like maximin, whic
focuses on the worst possible outcome, or infodggision theory, which emphasises the robustneas of
decision. Analysts who question whether impactstimmonetised would prefer multi-criteria analysis
Option theory becomes relevant if there is learmibgut the true state of nature.

While the theory of decision making under climatarge uncertainty is complex, there are some
straightforward practical implications. Adaptatioeasures should be flexible, that is, allow folisiew at
a later date when new information is availabldf eshould be robust to a wider range of climatenac®s
(Fankhauser et al. 1999).

Flexibility intuitively means emphasis on behavigiiand regulatory, rather than structural measutes.
standard example is the superiority of water edficy measures over investment in new supply
infrastructure. Similarly, trade openness, labouability and the free flow of capital can increabke t
flexibility of economic systems to respond to climahocks, although openness can also amplifykshoc
for example if it leads to capital outflows (Bowehal. 2012). Even for structural measures ibissible to
maintain a degree of flexibility, as the exampléthe Thames Gateway in the UK (Reeder and Ranger
2010) and the Dutch approach to spatial plannirgjti@ommissie 2008) show.

5 Who should adapt

Most adaptation will be undertaken by householdbkthe private sector. Yet there is an importarg fof
public policy, and much of the discourse in faetts adaptation as a public policy issue. Therevalie
established principles in public sector economitshe role of the state, and they apply to adaptati
Accordingly, the state should involve itself in atition primarily for three reasons:

» Climate-resilient public goods: Public goods like infrastructure are generallgyied or at least
commissioned by the state. There may be an inaesemmand for public goods specifically
dedicated to adaptation, such as better sea defdncaddition, as the provider of traditional pabl
goods like water supply networks, it may also talthe state to ensure they are “climate proof”.



» Barriersto adaptation: Market imperfections, policy failures and behawal barriers may prevent
or distort the uptake of adaptation measures.dtdmssic function of the state to remove such
barriers and create an environment that is conduoieffective adaptation.

» Assistanceto vulnerable groups: Another key role of government is to assist papah groups that
cannot adapt sufficiently themselves. Public bodi#ishave an important role to play in protecting
vulnerable segments of the populations againstatémhange, including through emergency
services.

As European governments begin to grapple with thesgonsibilities (Swa#t al2009), this section
reviews the case for public adaptation.

5.1 Public goods

Some adaptation measures are public goods, thheisare non-rival and non-excludable. Typical
examples include community-level flood protectistorm warning systems or coastal defence structures
Climate information — in the form of climate changedel runs or impact scenarios, for example —rcan
principle be made excludable, but most analystdavagree that information has public good featufés
same holds for research and development, for exampmlrought-resistant crops. It is possible tdgurb

the intellectual property of innovators in theseaa; but innovation clearly has aspects of a pglolax.

Public goods are underprovided by the market anémgments intervene to correct this failure. In som
cases government agencies become the providee gioibds — for example, in the case of state-owned
infrastructure — in others the state commissioa# frovision from the private sector or overcorties
market failure through regulatory means, such egithnting of patents.

Public goods related to climate protection (andgkiension climate change adaptation) are typically
provided directly by the state. There are very fieod protection, coastal defence or climate infafion
projects that are provided through public-privatetiperships or PPPs (Agrawala and Fankhauser 2008).
Rare exceptions are the Broadland scheme in EagiaAiyK), where flood risk management in an arka o
special interest has been outsourced to a privatiactor (Environment Agency 2009), and the Border
Meuse project, one of the biggest river flood deéeprojects in the Netherlands.

There are several factors that make PPPs for ddapthfficult (Agrawala and Fankhauser 2008, World
Bank 2010b). Governments are attracted to PPPardifitause a private contractor can provide a super
level of service or because the cost of the sctemmée moved off the government’s balance sheet.
Neither possibility is likely in the case of adépma. Once built, the operation of adaptation sceems
relatively straightforward, leaving little room fefficiency gains through private management. Moeeeo
the lack of an independent revenue stream mearnsactors have to be paid by the government, so the
liability will remain on the government’s balandeest. For these reasons it is likely that dedicated
adaptation measures of a public good nature withbeesponsibility of the public sector.

Arguably the bigger task for the state, howevell, lvé to “climate-proof’ conventional public gootilse
national infrastructure. In cases where their @iovi has remained in state hands adaptation \sdl la¢ a
government responsibility. However, there are mastances where infrastructure services are prdvide
by private contractors, such as private watertigidj energy companies or road concessionairésose
cases, the onus of adaptation will fall on the geévcontractor. Some of their performance tardetady

% See http://www.vanoord.com/gb-en/our_activities/project_selector/border meuse/index.php




expose operators to climate risk, such as qualityets for water utilities, availability payments foad
concessionaires or reliability targets for railnichises.

5.2 Barriersto adaptation

The process of adaptation is neither smooth namaatic. Case studies of adaptation behaviour with
respect to both current and future climate riskeakan abundance of institutional, policy and reark
failures (Hanemann 2008; Sobell and Leeson 20[@3.the role of government to address barriers to
effective adaptation. Unlike the provision of peldioods, which requires physical investment, the
government’s response to adaptation barriers mgpily institutional and regulatory. The main isstleat
will need government intervention can be grouped ihree broad categories (Cimato and Mullen 2010;
Productivity Commission 2011).

First, adaptation may be held back by shortcomindiseinstitutional and regulatory environment. In the
UK, ASC (2011) hints at regulatory barriers (ergthe design of abstraction licences, limited water
metering) that might hold back efficient adaptatiothe water sector. Many of these problems aezadly
manifest in the response to current climate riSkdell and Leeson (2006) detail how a layered
bureaucracy, an incentive structure that rewar@s-osiutiousness and the political manipulatioretiéf
aid, among other factors, hampered the respornsertcane Katrina.

Second, adaptation decisions may be affecteddrket failures, some generic, others particular to
adaptation. There may be asymmetric informationekample, between the buyer and seller of a ptgper
about its risk profile. There may be issues of mbaaard for people with insurance cover or withisi
communities holding out for government assistaReg¢h dependence may affect the choice between
protection and relocation, for example, for highlynerable, but unique locations like Venice.

A key market failure is externalities and more gaflg the lack of coordination, for example between
upriver and downriver communities. In a world withultilevel governance the need for coordination may
be international as well as national and local.r@mated EU action may be needed, for example, in
integrated sectors such as agriculture, water j\@osity, fisheries and energy networks.

The third category areehavioural and information barriers. Complex, long-term adaptation decisions are
knows to be affected by cognitive barriers. Hanem@008) talks about “the lack of perception ofezd

for action, and the lack of perception of a berfeditn the action”. Cimato and Mullen (2010) identif
inertia, procrastination and implicitly high discduates as potential behavioural problems. Milketeal.
(2010) question the ability of decision makersitocess rationally the available information.

The first challenge, however, is to provide goodliqy climate information. This is seen as a ptioin
many national adaptation strategies, in the UKefample through the work of the UK Climate Change
Impacts Programm&The European Commission too is very actively suipg climate change impact
research. While addressing these barriers mayreesfiate intervention, governments themselves loeay
afflicted by information problems (Sobell and Lee&006).

5.3 Assistanceto vulnerable groups

Addressing questions of fairness and equity igtirgiew of public policy, and adaptation raises ynan
distributional questions. Climate change itseHmsagent of redistribution (Hanemann 2008), a®afit

* See www.ukcip.org.uk



regions, sectors and population groups will becaéfe differently. More generally, people look te ttate
for basic protection, social safety nets and amst&t in case of emergencies. As the impacts oatdéim
change become more noticeable, demand for thesetedgpublic services will rise.

However, it remains an open (and highly politicaiestion to what extent the costs of adaptaticor — f
example, for a flood protection scheme — oughtetddrne by the beneficiaries of the measure amched
extent they should be socialised across a largaulpton group. Different societies will come tdferent
conclusions. Denmark’s national adaptation strateagyexample, emphasises “autonomous adaptation”,
which implies the transfer of adaptation costsédeaholders and communities. In contrast, the Frenc
system envisages the use of public funds to indigmpeiople in areas that are vulnerable to flooding.
Portugal also requires the government to keep'laliigel of involvement (Swart et al. 2009).

Another critical element is solidarity with vulnéta populations abroad. Low-income countries wéllHit
much harder by the impacts of climate change aeid tapacity to adapt will often be limited (WoBénk
2010b). Ensuring climate-resilient developmenbiw-income countries, through both official
development assistance and additional climate ¢é@awill be an important responsibility of European
governments and aid agencies.

6 Conclusions

Adaptation will become a permanent feature of Ridecision making, and given its ubiquity it is
important to go about adaptation in a strategic.waystrategic approach to adaptation involvesrsgtt
priorities, both spatially and inter-temporally. tNevery sector and country is equally vulnerabie aot all
adaptation has to start now, even if ultimatelyrglvedy will have to adapt. There is a questiombEre
andwhento adapt.

The paper reviews the available evidence on Eusoggiosure, sensitivity and adaptive capacity to
climate change to identify where the spatial adaptariorities might lie. Most studies point tcetfact
that Southern Europe (and the Mediterranean rdgiparticular) would be most affected, whilst Natth
Europe may gain in some areas and lose in othBesn®rth-south climate change impacts gradient is
likely to increase economic disparities that areaaly apparent and straining European cohesiohoiédfh
we have not attempted to measure the capacityaptaitlis a reasonable conjecture that it willdeer in
the southern and eastern parts of Europe.

In terms of inter-temporal priorities, adaptatibeary recommends fast-tracking two types of acfidre
first are win-win measures that yield an immedraterrn. The second are strategic decisions tha hav
long-term consequences and lock in an undesiralherability profile. Win-win adaptations include
measures such as water efficiency, improved flaoteption, better emergency services and the darefu
management of the natural environment. Strategitsidas that should take climate change into accoun
now include long-lived infrastructure investmersisch as flood defences and water supply networks,
which will be in use long enough to experience angje in climate. Other examples of strategic decssi
include the design of buildings and planning — thg.development of areas prone to floods, water
shortages or wildfires.

A strategic approach to adaptation also involvesfohproject design: the questiontudwto adapt. It is
easy to mis-specify adaptation measures. A key toatipn particularly for long-lived, strategic
adaptations is that we do not know the future diéma which long-lived assets need to be adapted. T
deep level of uncertainty puts a premium on flexitbesigns that can be adjusted as new information



becomes available. Experience in the Netherlandgte UK shows that such flexibility can also be
introduced even into large physical investments.

The final element of a strategic approach to adaptas the allocation of responsibilities betweka
public and private sector: The questiowtifo should adapt. Adaptation is to a large extenivate
activity. Yet, there is an important role for thate. The paper identifies three core government
responsibilities. The first is the supply of pulilicods, which includes both the provision of public
adaptation goods like flood defences, and the ¢émaoofing of conventional public goods, suchaeds
and water networks. The second function of thees&to protect vulnerable population groups, for
example by providing adaptation assistance or eemesgservices after extreme events. The third fanct
is to remove market and policy barriers that magvent effective adaptation. There are quite a fgvh s
barriers, including coordination problems betwedaping communities, skill gaps and information
asymmetries.

European countries are awakening to the challehgdaptation. Several of them have commissioned
climate change impact / adaptation studies or paven place a national adaptation strategy. Ogitns
that are used to dealing with climate variationgshsas water companies and environment agences, ar
beginning to factor climate change into their ajpgfees to current climate risk. However, there tille s
many instances where business and policy decigtanisto an increase in vulnerability. Adaptation to
climate change is not yet a mainstream policy issue
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