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1. IntroduCtIon

As with many other countries Ukraine is fac-
ing and will face in future various challeng-
es resulting from a changing climate. In an ef-
fort to meet those challenges and prepare for 
the future, countries are beginning to adopt 
climate change adaptation policies and pro-
cedures. The purpose of this report is to offer 
practical guidance and background informa-
tion to the government of Ukraine on how to 
undertake adaptation activities. To be sure, ad-
aptation is fraught with uncertainties and con-
straints: what types of climate impacts are to be 
expected and where exactly? which socio-eco-
nomic sectors will be most impacted? How can 
we prepare? And how should we prioritize our 
efforts based upon limited budgets? These are 
questions all governments are asking. Drawing 
on examples from around the EU, this report 
hopes to shed light on what other countries are 
doing to answer these questions and to present 
a range of possible adaptation options.

Structure of the report
The report is divided among seven sections. Sec-
tion 1 provides an introduction to adaptation 
outlining some key concepts and definitions. It 
also highlights the role and need for policy in-
terventions surrounding adaptation and con-
cludes with a broad description of the types 
or objectives of adaptation policies. Section 2 
briefly describes expected climate impacts and 
vulnerabilities for Ukraine over the short and 
medium term. Section 3 covers multilevel gov-
ernance approaches and examples of adapta-
tion. Section 4 looks at different approaches for 
quantitative risk assessments related to extreme 
weather, human health, the environment and 
economy. Section 5 offers examples of current 
adaptation policy measures by sector. Section 6 

discusses options to finance adaptation activi-
ties and Section 7 concludes the report.

Key concepts and definitions

below is a brief list of key concepts and defini-
tions related to climate change adaptation. The 
purpose of this list is to, upfront, create a clear 
and common understanding of the important 
terms that will surface throughout this report. 
All definitions, unless otherwise stated are tak-
en from the Intergovernmental Panel on Cli-
mate Change’s Third assessment report (2001).

Adaptation: аdjustment in natural or human 
systems to a new or changing environment. Ad-
aptation to climate change refers to adjustment 
in natural or human systems in response to ac-
tual or expected climatic stimuli or their effects, 
which moderates harm or exploits beneficial 
opportunities.

•	 Adaptive Capacity: the ability of a sys-
tem to adjust to climate change (includ-
ing climate variability and extremes) to 
moderate potential damages, to take ad-
vantage of opportunities, or to cope with 
the consequences.

•	 exposure: the nature and degree to 
which a system is exposed to significant 
climatic variations.

•	 resilience: the ability of communities 
or groups to cope with external stresses 
and disturbances as a result of environ-
mental change (Adger 2001).

•	 risk: a combination of the probability 
(or frequency) of occurrence of a natu-
ral hazard and the extent of the conse-
quences of the impacts. A risk is a func-
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tion of the exposure of assets and the 
perception of potential impacts as per-
ceived by a community or system (ES-
PON 2007).

•	 sensitivity: the degree to which a com-
munity or a system is affected by the im-
pacts and consequences of natural haz-
ards (ESPON 2007).

•	 Vulnerability: the degree of fragility of a 
(natural or socio-economic) communi-
ty or a (natural or socio-economic) sys-
tem towards natural hazards. It is a set of 
conditions and processes resulting from 
physical, social, economical and envi-
ronmental factors, which increase the 
susceptibility of the impact and the con-
sequences of natural hazards (ESPON 
2007).Vulnerability can be determined 
based upon the exposure, sensitivity and 
adaptive capacity of a system.

role of public policy  
for adaptation

The governments, from the local level up to the 
national, but most importantly the national lev-
el, have a central role to play when it comes to 
coordinating and undertaking adaptation ac-
tivities. Previously it was often thought that 
adaptation would be a private endeavor, car-
ried out only by individuals and organizations. 
while climate will certainly have impacts on in-
dividuals and organizations, these groups form 
large and complex socio-economic systems and 
sectors, such as agriculture, water resources 
and human health which ultimately fall under 
government review. Additionally, each sector 
is driven by its own interests and capabilities 
which are sometimes at odds with each other (a 
classic example being the agricultural progres-
sion vs. environmental protection debate). giv-
en that climate will impact all sectors and that 
each sector may choose its own and perhaps 
conflicting path towards adaptation it is im-
perative that the national government take the 
lead in raising awareness of adaptation, identi-
fying priorities and developing a coordinated 
approach. This sentiment is not only stressed 

in the EUs white Paper on Adaptation (2007) 
but also in many existing National Adaptation 
Strategies (e.g. UK, Finland). 

Another key argument for national level lead-
ership is the varying impact climate will have 
on different administrative regions in the coun-
try. while it is important for regional govern-
ments to be involved in the adaptation process 
(see section 4), as with socio-economic sectors, 
each region will have its own specific priorities 
when it comes to adaptation which may come 
into conflict with neighboring regions. A series 
of measures in one part of the country could 
have negative impacts on other areas. moreo-
ver, if regional activities are not properly co-
ordinated they may put undo strain on the na-
tional budget. 

types and goals  
of adaptation policy

One crucial component of taking a leading role 
in the adaptation process is sound understand-
ing of why adaptation activities are being un-
dertaken and the broad types of measures that 
can be employed. In essence there are different 
measures that can be used to tackle different as-
pects in the adaptation process and policy mak-
ers should be aware of them if they are to create 
robust and targeted policies. below four catego-
ries of measures are detailed.

Measures aimed at building adaptive capacity
In the academic literature the term “adaptive ca-
pacity” has received much attention and comes 
in various guises and definitions. According to 
the IPCC (see above) adaptive capacity is “The 
ability of a system to adjust to climate change 
(including climate variability and extremes) 
to moderate potential damages, to take advan-
tage of opportunities, or to cope with the con-
sequences”. In the case of adaptation policy, 
measures aimed at building adaptive capacity 
relate to a country’s efforts towards instituting 
measures that build or enhance government or 
societal awareness about adaptation, and build 
the capacity to enable action towards adapta-
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tion. Thus, these measures might come in the 
form of government reports, information cam-
paigns or research studies that assess inter alia 
risks and sensitivities, and inform about partic-
ular vulnerabilities to climate change. In par-
ticular, they could be vulnerability and risk as-
sessments, climate impact studies, cost/benefit 
studies, floodplain mapping, disaster manage-
ment plans, etc. The overall theme and purpose 
of these measures is to impart information so as 
to build awareness and promote action at a later 
stage: higher adaptive capacity can lead to more 
successful adaptation.

Measures aimed at reducing risk and 
sensitivity
measures that aim to reduce risk and sensitiv-
ity to climate impacts are commonly seen as 
the “classic” adaptation responses. In general 
these are actions undertaken in order to reduce 
the risk of damage and disruption, and reduce 
the sensitivity of people, property, and natu-
ral resources under long-term climatic chang-
es. These measures are preparatory in nature 
and focus on reducing potentially damaging 
impacts and increasing resilience. Such meas-
ures can be applied across all socio-economic 
sectors, at all administrative levels and be un-
dertaken by a range of actors. Specific examples 
might include construction of sea walls to pro-
tect against long-term sea level rise, early warn-
ing systems for extreme events, the institution 
of new building codes to protect the built envi-
ronment against extreme weather, or the intro-
duction of new crop varieties more resilient to 
changes in temperature and water availability. 

Measures aimed at increasing coping capacity 
to extreme or damaging events (disaster 
preparedness)
while closely related to reduction of risk, these 
measures focus on extreme events and their im-
pacts on people, property and nature during 
or after an extreme event (storms, heat waves, 
floods or fires). They differ in that their intent 
is to make the response to any event more ro-
bust and ease the impact. To be sure while these 
measures are “implemented” during or after 
an event, their design and construction must 

take place long in advance and require ade-
quate knowledge of the potential severity of any 
event. Additionally they could in some cases re-
quire large-scale mobilization of human and 
financial resources. These measures can take 
place at all institutional levels and are usually 
designed and carried out by administrative au-
thorities. Specific examples include the erection 
of “cooling stations” during heat waves, rapid 
mobilization of road cleanup crews, the open-
ing of flood plains, or the release of emergency 
disaster funds. 

Measures aimed at capitalizing on changed 
climatic conditions
One often-overlooked reason to undertake ad-
aptation is that some benefit might arise from 
any changed climatic condition; not all impacts 
from climate change will be negative. There-
fore, measures that help a country locale or sec-
tor capitalize on changed conditions could also 
be put in place. In the agriculture sector this 
could mean investing in different types of cash 
crops for domestic use or export. For the build-
ing and/or energy sector, this could mean the 
installation of solar panels on houses or differ-
ent types of house designs or if a study shows 
that there is an increase in the population of a 
specific fish species, measures could be put in 
place to extend the harvesting season of said 
fish species.

while all the above measures have their own 
distinct purpose they are closely related. Cre-
ating polices to mitigate disasters or cope with 
and capitalize on changed conditions requires a 
solid understanding of potential impacts, risks 
and vulnerabilities a country or a region faces. 
Having such understanding allows for an in-
crease in adaptive capacity and creation of pol-
icies that support its development. The foun-
dation for increasing adaptive capacity, as will 
be discussed in section 4, is good scientific re-
search and knowledge on climate and how to 
transform that knowledge into robust and ef-
fective public policy. 
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Figure 1.1. Overview of typology of adaptation measures.

measures to build 
adaptive capacity

measures to reduce 
risk and sensitivity

measures to increase 
coping capacity to 

extreme events

measures to capitalize 
on changed climate 

�  build government 
and societal 
awareness to climate 
changes and impacts 
and ability to respond 
to changes. 
�  examples: climate 

impact studies, 
disaster management 
plans, floodplain 
maps.

�  Preparatory measures 
to increase resilience 
and protect against 
short, medium & 
long-term climate 
change.
�  examples: new 

crop varieties, sea 
walls, early warning 
systems. 

�  measures taken 
during and after 
an extreme event 
(floods, fires, storms) 
to mitigate and cope 
with disasters.
�  examples: “cooling 

stations” during heat 
waves, emergency 
disaster funds, road 
cleanup crews at the 
ready. 

�  measures seeking to 
claim benefits from 
changed climate; 
climate change could 
be good for some!
�  examples: 

capitalization of 
longer growing 
seasons for new cash 
crops.
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2. ClImAte ChAnge ImpACts  
And VulnerAbIlItIes for uKrAIne

The topic of climate impacts and vulnerabilities 
for Ukraine is not enough researched. How-
ever, there are studies which focus on the re-
gion of Central and Eastern Europe and cover 
Ukraine.1  

As with many other countries in the region, 
overall temperature projections show a gener-
al warming trend over the next century with 
the possibility of considerable temperature ris-
es during the summer months leading to in-
creased aridity throughout the country with 
the possibility of increased heat waves. Addi-
tionally it is projected that there will be fewer 
days of snow and frost in the winter season with 
some studies showing 50 days with fewer snow 
and 60 with fewer frost (Jylhä et al. 2008). Pre-
cipitation is expected to increase during win-
ter and decrease during summer; with an in-
crease in rainfall intensity during warmer peri-
ods. This could lead to more incidents of flash 
floods (EEA 2004). Despite a growth in rainy 
days groundwater recharge is expected to de-
crease. In the drier parts of the country which 
are already susceptible to dust storms, such a 
dynamic could lead to increased soil erosion 
which when combined with the possibility of 
flash floods could lead to overall land degrada-

1 The consultant was supplied a very detailed 
scientific study on Ukraine, Vulnerability and 
Adaptation of Ecological and Economic Systems 
to Climate Change. where possible this material 
was used.  There is also a publication Climate 
Change in Eastern Europe prepared by ZOI 
Environmental Network and ENVSEC available 
at http://www.envsec.org/publications/climate_
change_in_ee_english.pdf

tion (Etzinger et al. 2003; UK met Office 2010).  
below is a brief summary of expected impacts 
and vulnerabilities detailed by sector where in-
formation was available.

Agriculture and food production
given that agriculture is one of the main eco-
nomic activities for the country it is not sur-
prising that climate change has the potential to 
significantly affect this sector. However, many 
studies suggest that the potential impacts could 
be positive. As winter temperatures rise and 
the number of frost days decrease winter crops 
such as wheat could expand in production and 
growing area. Decreased rainfall and warmer 
days in summer could necessitate a shift from 
rainfed agriculture to irrigation. Assuming ir-
rigation schemes are sustainable a longer grow-
ing season is to be expected opening up an op-
portunity to diversify crop production. while 
this bodes well for the agricultural sector crop 
production might be effected by an increase in 
extreme events such as intense rainfall or inci-
dences of drought (UK met Office 2010) and 
by invasive species including pests. Reaping the 
benefits of climate change while offsetting po-
tential damage will require suitable adaptation 
measures.

Water resources
Changes in precipitation and increasing tem-
peratures driven by climate change may have 
an impact on water resources and dynamics. 
water stress is expected to become severe with 
increasing periods of drought. This could in-
crease the vulnerability of both the agricul-
ture and hydropower sector (especially for the 

ClimateChange.indd   8 10.07.2012   17:10:26



Experience of the European Union in Adaptation  
to Climate Change and its Application to Ukraine

9

Dnieper). River flows are expected to decrease 
over the long-term significantly impacting in-
land shipping and navigation. A decrease in 
river flows will also translate into less flood-
ing. while this can be beneficial to people and 
property, because of warmer temperatures, in-
cidences of flooding could lead to an increase of 
water borne diseases (UK met Office 2010; Fey-
en & Dankers 2009).

Energy
A 2008 study suggested that over 95% of the 
Ukrainian electricity generation stations are or 
were reaching the end of their production life-
time (Herasimovich and Tsarenko 2008). As-
suming this to be true this can pose significant 
challenges and opportunities for the energy 
sector in the face of climate change. As a re-
sult of warmer winters the demand for heating 
will be reduced; however, this could be offset 
by increased summer demand, especially dur-
ing heat waves. In general, the aging infrastruc-

ture, unless replaced or modernized, will come 
under increasing stress in urban areas. Chang-
es in precipitation patterns and reduced river 
flows will have a direct impact on hydropower 
generation and cooling capacity of both nucle-
ar power and traditional systems (UK met Of-
fice 2010).

Human health
while warmer winters have the potential to de-
crease illness and death due to cold exposure, 
overall human health could be vulnerable to an 
increase in summer temperatures. Already car-
diovascular disease accounts for some 60% of 
deaths in the country (wHO 2005). Heat waves 
can create stress on human cardiovascular sys-
tems thus exacerbating incidence of heart fail-
ure. Additionally, for populations unaccus-
tomed to intense heat there is a higher possibil-
ity of heatstroke, respiratory illness and death: 
the most vulnerable being infants and the elder-
ly. Apart from the direct impacts of heat upon 

Figure 2.1. Overview of main climate impacts for Ukraine. (Source: UK Met Office 2010)

Temperature Change 
(relative to 1980 – 1990)
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human health there is the potential for an in-
crease in water-borne and vector-borne diseas-
es which could affect all segments of society. 

Industry/mining
According the UK met Office (2010) given that 
mining is one of the major industrial sectors 
(along with power agriculture and power gen-
eration – see above) it too could be affected by 
climate change. In particular the mining sector 
could be vulnerable to land erosion and flash 
floods. 

Coastal zones
Coastal erosion is already an issue facing popu-
lations living and working along the black Sea. 
Increased intensity of rainfall coupled with ex-
panded development of shoreline areas could 
exacerbate erosion problems. Additionally, for 
those inhabiting areas from 0-10 m above the 
sea, sea level rise could pose a significant threat. 
Current fishing industries could also face mul-
tiple threats. First, over the long term, if sea 
temperatures rise this could alter the makeup 
of species diversity. Second, a decrease in riv-
er runoff and changes in precipitation patterns 

could cause changes in salinity also altering the 
diversity of fish species. Third, warmer coastal 
waters may spawn more frequent algae blooms 
which could disrupt marine life (UK met Of-
fice 2010).

Biodiversity
Ukraine has a vast array of unique flora and 
fauna throughout the country but especially in 
the Carpathians, the Crimea and the Danube 
Delta. According to some studies biodiversi-
ty is already being affected by climate change. 
This may have consequences for the timber 
and tourism industry in the Carpathians. with 
warmer temperatures and changing patterns of 
precipitation, forests could suffer water stress 
leading to soil aridity, degradation, and the po-
tential for incidences of forest fires. A chang-
ing makeup of forests would also alter the di-
versity of fauna. In coastal areas (see above) and 
especially the Danube and Dniester Deltas, re-
duced upstream runoff and warmer water tem-
peratures could alter the ecological conditions 
of the areas. Climate change could also lead to 
increase in invasive species including pests. 
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3. multIleVel goVernAnCe  
for AdAptAtIon:  
proCedures, InstItutIons  
And polICY frAmeWorKs

The following section explores and provides ex-
amples of bringing adaptation to bear in coun-
tries. It discusses the needs for multilevel gov-
ernance (governing at the national, regional 
and municipal) looking at adaptation proce-
dures, institutions and policy frameworks. 

procedures: assessing impacts, 
vulnerabilities and risks –  
national research programmes
The first and most fundamental step in effect-
ing adaptation is having a sound understand-
ing of the expected impacts, vulnerabilities and 
risks posed by climate change on key socio-eco-
nomic sectors over the short, medium and long 
term. Having a proper understanding of the 
impacts, risks and vulnerabilities will allow de-
cision makers not only to prioritize where ac-
tion will be needed but also highlight where 
they may have suitable programs and policies 
in place. To this end it is recommended to cre-
ate a national level climate impacts research 
program. National research programs can be 
short, fixed term institutions or standing semi-
governmental organizations. Several countries 
have already instituted such programs, most 
notably Finland, and the United Kingdom.

between 2004-2005 the Finnish govern-
ment established a national research program  
FINADAPT.2 with the ministry of Environ-

2 http://www.environment.fi/default.
asp?contentid=365716&lan=EN 

ment as coordinator, FINADAPT was a con-
sortium of 11 institutions (universities, gov-
ernment institutes (hydro-metrological, forest, 
environment) and research centers) studying 
how to adapt to the potential impacts of climate 
change. The research conducted was based 
on literature reviews, interactions with stake-
holders, seminars, and targeted research. Top-
ics covered included climate data and scenar-
ios, biological diversity, forestry, agriculture, 
water resources, human health, transport, the 
built environment, energy infrastructure, tour-
ism and recreation, a socio-economic prepara-
tory study, urban planning, and a stakeholder 
questionnaire. As a follow up to FINADAPT, 
Finland launched a five year, Climate Change 
Adaptation Research Programme (ISTO).3 be-
tween 2006 and 2010, 30 research projects were 
carried out looking at further enhancing adap-
tation in all sectors. The program was coordi-
nated by the national group for Adaptation to 
Climate Change which is comprised of repre-
sentatives from various ministries, research in-
stitutes, research financers and regional actors.

In 1997 the United Kingdom established the 
UK Climate Impacts Programme (UKCIP).4 
The purpose of the programme is to coordi-
nate research on how climate change will im-
pact the country over the short, medium and 

3 http://www.mmm.fi/en/index/frontpage/
climate_change_energy/adaption/adaptation_
research.html 

4  http://www.ukcip.org.uk/ 
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long term. Since its inception, apart from stud-
ying impacts and providing advice to the gov-
ernment on adaptation they also now aid com-
munities, businesses and individuals plan and 
implement adaptation strategies. Among oth-
er things UKCIP provides tools and services for 
adaptation such as: 

•	 The	 “Adaptation	 Wizard”,	 an	 online	
five-step program that aids organiza-
tions assess their climate vulnerability 
and design and implement an adapta-
tion strategy; 

•	 	“AdOpt”,	a	companion	tool	to	the	wiz-
ard which helps decision and policy 
makers identify and select adaptation 
options;

•	 The	 “Business	 Areas	 Climate	 Impacts	
Assessment Tool” (bAClIAT), a tool 
for business to assess climate impacts on 
their individual business operations or 
the entire sector;

•	 The	 “Climate	 Adaptation	 Resource	 for	
Advisors” (ClARA), a resource to help 
managers of small and medium enter-
prises (SmEs) understand and prepare 
for climate impacts;

•	 The	 “Local	 Climate	 Impacts	 Profile”	
(lClIP), a tool that highlights a particular 
locale’s vulnerability and exposure to ex-
treme weather and offers guidance to or-
ganizations on how to prepare and adapt;

•	 “Costings”	guidance,	a	resource	to	help	
organizations calculate the cost of po-
tential climate impacts and the costs for 
adaptation measures;

•	 Future	socio-economic	scenarios	under	
various climate impacts.

Institutional setups
Regardless of the administrative level good ad-
aptation begins with the establishment of solid 
institutions with the capabilities and mandates 
to address adaptation. Above national research 
programs were highlighted, these programs 
should be integrated into a larger administra-
tive adaptation framework. below recommen-
dations and examples of adaptation institutions 
are given at various administrative levels.

national level

Climate impacts will be local; nevertheless, ac-
tion at the national level will be needed in order 
to coordinate adaptation to address impacts. 

Adaptation plans and legislation
A first step at the national level should be the 
establishment of a national adaptation strategy. 
many European countries have already creat-
ed plans and are using them as a road map for 
their adaptation activities.5 Among other things 
a strategy can help focus attention on the is-
sue of adaptation. It should be used to establish 
competencies and set priorities of both govern-
mental and non-governmental actors. An ex-
cellent guide on developing national adaptation 
strategies is the UNDP publication Adaptation 
Policy Frameworks for Climate Change (2005) 
by lim and Spranger-Siegfried.6

Apart from or in addition to national strate-
gies, legislation can also be introduced for the 
purposes of adaptation. In 2008 the UK estab-
lished the Climate Change Act.  The Act, apart 
from setting legally binding actions to cut car-
bon emissions, is the first in the world to cre-
ate a statutory framework that covers adapta-
tion actions. Overseen and implemented by the 
Department of Environment and Rural Affi-
ars’s (DEFRA) “Adapting to Climate Change 
Programme (ACC)” 7, it requires the establish-
ment of UK-wide climate change risk assess-
ment procedure (including cost-benefit analy-
sis) with mandatory reports every 5 years. The 
Act gives DEFRA’s minister the authority to de-
mand climate change risk assessments and re-
sponses from public sector bodies, local gov-

5 For a good overview of national plans see  
http://www.peer.eu/publications/europe-adapts-
to-climate-change/ 

6 http://www.gsdrc.org/go/
display&type=Document&id=3911 

7 DEFRA’s Adapting to Climate Change 
Programme established in 2007 can be 
considered an office within the ministry. The 
ministry is no longer organized by directorates 
or offices but by “programmes”.
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ernments, and statutory undertakers.8 The Act 
also calls for the creation of a National Adap-
tation Programme which will address the most 
urgent climate impacts. It is to be reviewed and 
updated every five years. Additionally, the Pro-
gramme will submit biannual progress reports 
to the Parliament. lastly, the Act stipulates 
the creation of the Adaptation Sub-Commit-
tee (ASC). A sub-committee to the Committee 
on Climate Change, the ASC, is an independent 
advisory body for the government, comprised 
of university and industry experts whose job is 
to provide guidance, analysis, information and 
advice on the implementation of adaptation ac-
tivities. 

Adaptation committees and inter-ministerial 
working groups
As stated above, the UK has instituted a so called 
Adaptation Sub-Committee to provide advice 
and counsel on adaptation to the government. 
Other committees that could be established are 
inter-ministerial meeting groups. Additionally, 
as in the UK, all ministries could be required to 
develop their own adaptation plans and strate-
gies, outlining how climate change will impact 
their sectors, a review of their existing policies 
and measures that could be used to address im-
pacts and the elaboration of new policies and 
procedures. 

In order to realize its adaptation strategy, Por-
tugal has created a number of strategic organ-
izations, an Inter-ministerial Commission on 
Climate Change, sectoral working groups cov-
ering key sectors with both governmental and 
non-governmental participants from the lo-
cal to national level, a scientific panel to sup-
port the sectoral groups, and an overall coor-
dination group (CECAC). The overall purpose 
and competencies of CECAC vis a vis the adap-
tation strategy are inter alia to:

•	 coordinate	 and	 monitor	 the	 sectoral	
groups’ work and consolidate results 
achieved by them;

8 Statutory undertakers are public and private 
entities that provide essential public services e.g. 
utility companies.

•	 develop	 specific	 actions	 in	 the	 area	 of	
information and knowledge, awareness 
and information and international co-
operation;

•	 monitor	implementation	of	the	adapta-
tion strategy and report on progress;

•	 prepare	proposals	for	periodic	revisions	
of the adaptation strategy (Portugal 5th 
National Communication 2010).

regional level 
Regions also have an important role to play in 
the institutional set up of adaptation. If possi-
ble regions should also develop their own adap-
tation strategies, many regions in Europe have 
already done so.9 Perhaps one of the most im-
portant aspects at the regional level (also at the 
national) is involvement and participation of 
all relevant stakeholders in the adaptation pro-
cess. Often adaptation could be viewed at the 
sub-national levels as something being im-
posed on them by national governments; there-
fore, awareness raising and the communication 
of impacts, vulnerability and risks also need to 
happen among regional development authori-
ties, public administrations, regional environ-
mental agencies, local communities, private 
sector organisations, labour unions and non-
governmental organisations; securing their en-
gagement will greatly aid in the identification 
and implementation of adaption options. 

The UK perhaps has one of the most exten-
sive institutional setups for adaptation. Each 
region in England as well as Scotland, wales 
and Northern Ireland has so called Region-
al Climate Change Partnerships. The partner-
ships which are comprised of a range of re-
gional stakeholders (public, private and char-
itable organizations) work together to assess, 
prepare, and implement adaptation projects in 
their locales. In 2005, three regions in particu-
lar drafted a so-called “Adaptation Checklist” 
a guidance document aimed towards those in 

9 For an overview of regional adaptation strategies 
and guidelines for creation see  
http://ec.europa.eu/clima/policies/adaptation/
docs/ras_final_report_en.pdf 
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the building and construction community in-
corporate adaptation into their work (Three re-
gions climate change group 2005). The partner-
ships work closely with the regional councils 
and leadership boards and are linked nation-
wide through the network “Climate UK” which 
is facilitated by UKCIP10. They are also partially 
supported financially by DEFRA. Additionally, 
a “local and Regional Adaptation Partnership 
board” was established in 2008 with a mandate 
to facilitate action on adaptation at the local 
and regional level. The board which is chaired 
by government Office for london and made up 
of various local, regional, and national authori-
ties works to promote interaction between var-
ious agencies and provides toolkits and guid-
ance. 

local level
The majority of people in Europe lives or works 
in urban environments meaning that cities are 
on the frontline of experiencing climate im-

10  http://www.climateuk.net/ 

pacts. Already the cities of Paris11 and london12 
have created adaptation strategies to deal with 
expected local impacts. As with regional lev-
els raising awareness and securing the involve-
ment of citizens, businesses, and local govern-
ment is paramount for effecting adaption. 

In the UK, the Nottingham Declaration13 has 
been the primary instrument promoting adap-
tation in cities and towns. Established in 2000, 
the Declaration is a voluntary pledge taken by 
local governments to create climate change ac-
tion plans. while the original version focused 
only on reducing carbon emissions an updated 
2005 version of the pledge included committing 
actions towards adaptation. To date some 380 
local authorities and city councils have signed 
the declaration.14  The Nottingham Declaration 
Partnership, which administrates the Declara-

11 http://www.sumpa-med.net/?p=738 
12 http://www.london.gov.uk/climatechange/ 
13 http://www.nottinghamcity.gov.uk/index.

aspx?articleid=14385 
14  http://www.local.gov.uk/ 

Figure 3.1. Portuguese framework of the working groups associated with the national adaptation strategy.

Coordination group
Executive Committee of the Portuguese Climate Change Commission (CECAC)

Sectoral groups coordinators + Autonomous Regions + ANmP

Information
Knowledge

Azores
ComClImA

Cities and landscape 
Planning

dgotdu

water  
Resources

InAg

Insurance of 
People’s Assets

AnpC

Human Health
dgs

Energy Industry
dgeg/dgAe

Tourism
Itp

Coastal Zones
InAg

biodiversity
ICnb

Agriculture, Forestry 
and Fishery 

mAdrp

CeCAC

Ar madeira
SRARN 

Coordination  
group

Autonomous  
regions

scientific  
panel

sectoral Working groups

International 
Cooperation 

Awareness raising and 
Information Campaigns

ClimateChange.indd   14 10.07.2012   17:10:26



Experience of the European Union in Adaptation  
to Climate Change and its Application to Ukraine

15

tion, has also created an “Action Pack”, a guid-
ance document for the creation of climate ac-
tion plans. 

The local government Association (lgA), the 
largest lobbying organization for local govern-
ments, is also active in promoting adaptation. 
In 2007, they undertook a review of activities 
taking place concluding that local governments 
are, “uniquely placed to tackle climate change” 
and “the most important player in adaptation” 
(local government Association 2007; local 
government Association 2011a). In 2008, they 
launched a national campaign, “Small Change, 
big Difference” to highlight the increased need 
for both adaptation and mitigation with a fo-
cus on presenting best practices and in 2011, 
they released an additional study on adapta-
tion measures (local government Association, 
2008; local government Association 2011b). 
The lgA also credits the work by local author-
ities for an additional 300,000 homes that have 
been protected from flooding since the year 
2003 (local government Association 2011a). 

Interactions between local governments and 
national level policy makers are also well estab-
lished. In 2011, DEFRA helped to create a “lo-
cal Adaptation Advisory Panel” (lAAP). The 
Panel, which is comprised of and led by local 
governments, will serve as a means of commu-
nication and advice between local authorities 
and central government. UKCIP also assists lo-
cal governments in carrying out local Climate 
Impacts Profiles (lClIP) (see above), over 100 
have been done so far. Under the Department 
for Communities and local government’s per-
formance monitoring program of 2008, lo-
cal authorities were required to report on their 
work in preparing for climate change: National 
Indicator 188-NI188 Planning to Adapt to Cli-
mate Change. As of 2011, mandatory reporting 
on this indicator has been phased out; however, 
it has proved instrumental in encouraging and 
promoting the uptake of adaptation actions at 
the local level (DEFRA 2010). 

summary – policy methodology
Regardless of the administrative level there is 
a generic approach or methodology to be fol-
lowed when undertaking adaptation. As men-
tioned above the first step is to assess and an-
alyze current and future impacts, vulnerabili-
ties and risks. These can be done by dedicated 
research institutions or research consortia, ei-
ther governmental or non-governmental. Sec-
ond is the communication of those vulnera-
bilities and risks to appropriate authorities, 
institutions and subjects. Third is a review of 
existing policies and procedures that may al-
ready be suited to address climate impacts. 
This should happen across government minis-
tries as well as different administrative levels. 
Fourth is a gap-analysis to see where policies 
are needed if no extant policies exist. Fifth is 
the conceptualization of new policies and pro-
cedures carried out with the involvement of 
all relevant stakeholders, with a focus on the 
types of polices needed and their cost and fea-
sibility. Sixth is the implementation of chosen 
polices and seventh is the continual monitor-
ing and evaluation of those polices. Figure 3.3 
provides a general visual overview of the adap-
tation policy methodology.

The UKCIP offers further guiding principle for 
effective adaptation, these are:

•	 wok	 in	 partnership	 –	 identify	 and	 en-
gage the community and ensure they are 
well informed;

•	 understand	 risks	 and	 thresholds,	 in-
cluding associated uncertainties; 

•	 frame	 objectives	 carefully	 at	 the	 outset	
before implementing actions;

•	 manage	 climate	 and	 non-climate	 risks	
using a balanced approach – assess and 
implement the approach to adaptation 
in the context of overall sustainabili-
ty and development objectives that in-
cludes managing climate and non-cli-
mate risks;

•	 focus	on	actions	to	manage	priority	cli-
mate risks – identify key climate risks 
and opportunities and focus on actions 
to manage these;
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Figure 3.2. Visual map of institutions and stakeholders involved in adaptation  
(Source: Hilpert et al. 2007/adopted from Lim, Spanger-Siegfried 2005)

Figure 3.3. General framework for adaptation policy methodology  
(Source: Hilpert et al. 2007)
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•	 try	 to	 identify	 so	 called	 low	 regret	 or	
win-win adaptation options in terms of 
cost-effectiveness, feasibility and those 
with multiple benefits;

•	 avoid	 actions	 that	 limit	 future	 adapta-
tion options (e.g. building unnecessary 

infrastructure) or restrict adaptive ac-
tions of others (maladaptation);

•	 review	adaptation	strategies	and	actions	
regularly.
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4. rIsK Assessments 

Climate change poses and increases risk to peo-
ple, capital (economy) and the natural environ-
ment; climate change risk assessments consti-
tute one of the most important pillars of any 
future adaptation strategy as they can help put 
policy makers in a better position to adopt and 
implement more well-informed policy choices. 
while risk assessments are not a new concept, 
they have been continually employed in a vari-
ety of socio-economic sectors, conducting risk 
assessments for climate change is quite novel. 
Specifically, climate change risk assessments 
aim to “identify hazards  that may be caused 
or exacerbated by climate change, and to as-
sess the likelihood and relative consequence 
of these hazards in order to prioritize respons-
es and mitigate risks” (NZCCO 2004).  Climate 
risks are not static but change over time with al-
terations in population, land-use and econom-
ic growth or decline (bouwer 2010). Also risks 
vary spatially and at different scales. box 3.1 

provides a condensed overview of the impor-
tant concepts associated with climate change 
risk assessments.

Risk assessments can be both qualitative and 
quantitative. Quantitative assessments focus on 
calculating the probability of certain impacts 
by the potential losses that might be incurred 
where Risk = Hazard Probability x Potential 
loss. This allows for a more detailed descrip-
tion of risks and uncertainties (UKCIP 2003; 
bouwer 2010).  In general quantitative assess-
ments are time consuming; requiring substan-
tive amounts of data and a high degree of tech-
nical expertise.

while quantitative risk assessments can be a 
powerful tool for informing adaptation de-
cisions, they cannot be conducted without a 
broader qualitative assessment of risks. moreo-
ver, solid methodological frameworks to quan-

•	 Risks vary spatially and temporally. At present, risks are not consistent regionally or even locally, 
and will differ down to the specific asset in question. Additionally, risks faced today at a given lo-
cation may change in the future, dependent upon climatic changes, management decisions, and 
the implementation of adaptation measures, for example.

•	 Scale. As the ultimate goal of a climate change risk assessment is to inform the decision-making 
process, risk assessments need to be carried out at an appropriate scale in order to support that 
process-spatially (e.g., national, regional, local), temporally (e.g., present day to 2050, 2050 to 
2100, etc.), and also in terms of ability to satisfy data requirements in order to complete the as-
sessment. 

•	 Uncertainty. Natural variability and knowledge gaps are sources of uncertainty, which should be 
considered in the risk assessment process.

•	 Communication. The outputs of a risk assessment should be communicated to relevant decision 
makers and to the public, as appropriate.

Box 4.1. Concepts for climate change risk assessments  
(Source: ICF International 2009 / adapted from NZCCO, 2004)
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titatively assess climate risks are not yet well es-
tablished or instituted (IFC 201: bouwer 2011).  
Perhaps some of the best examples of compre-
hensive risk assessment frameworks are those 
developed by the UK Climate Impacts Pro-
gramme (UKCIP) (http://www.ukcip.org.uk/
wordpress/wp-content/PDFs/Risk.pdf) and 
The New Zealand ministry of Environment  
(NZCCO 2004) (http://www.mfe.govt.nz/pub-
lications/climate/coastal-hazards-climate-
change-guidance-manual/index.html) 15. These 
frameworks take holistic view to assessing risks 
and can be applied to a range of hazards (ex-
treme weather, risks to human health, the envi-
ronment and economy).

They take the form of a sequential three-tiered 
approach with each tier building on the other. 

The first tier - risk screening- is devoted to defin-
ing the problem and establishing the context of 
climate risks. Here the purpose is to (1) identi-
fy the potential factors that pose as a future cli-
mate and exclude factors that are not a hazard 
for a system, sector or area; (2) identify the par-
ticular subjects (receptors) in the system, sec-
tor or area that are and are not at risk (e.g. por-
tions of the population, types of infrastructure, 
types of ecosystems etc.); and (3) begin to iden-
tify in broad adaptation options. For specific 
tools associated with this tier see UKCIP 2003 

15 while the New Zealand example is a 
comprehensive framework it is applied to coastal 
zone management.

– website listed above. The second tier - quali-
tative & semi-quantitative risk estimation - be-
gins to take a closer look at the risks outlined 
in Tier 1 with an aim towards identifying the 
consequences associated with the risk and their 
possible magnitude on systems, sectors or ar-
eas. Prioritization of affected subjects should 
also be carried out. In many cases adaptation 
options highlighted in Tier 1 can be further de-
veloped based upon the information resulting 
from Tier 2. 

The last tier - Tier 3 detailed quantitative risk 
assessment - is done when there is a need to es-
tablish the probability of consequences and sig-
nificance of the risk on particularly defined sub-
jects. The use of this type of analysis should be 
employed if stages 1 and 2 reveal that the recep-
tors or subjects at risk are important and that 
possible risks are high, (e.g. a high risk to trans-
portation, manufacturing or urban infrastruc-
ture) and when the choice of adaptation op-
tions need to be more precise so as to avoid a 
waste of resources or promote maladaptation. 
Such analysis in most cases requires significant 
amounts of detailed data and technical exper-
tise relying upon the use of inter alia statistical, 
climate, hydrological and economic models tai-
lored to specific locales. Table 4.2 provided an 
overview of possible approaches and tools for 
both Tier 2 and Tier 3 assessments. For further 
details please see UKCIP 2003.

Tier Description Purpose Scope Nature Scale

1 Risk screening To identify hazards for 
system, sector or area Broad Qualitative

National, 
regional, local, 
project

2 Qualitative & semi-
quantitative risk estimation

To identify and  prioritize 
consequences and their 
magnitude for system, 
sector or area 

Specific
Qualitative, 
semi-
quantitative

Regional, local, 
project

3 Detailed quantitative risk 
assessment

To establish the 
probability of 
consequences and the 
significance of the risk

Specific, 
detailed Quantitative Local, project

Table 4.1. Overview of three-tiered approach to risk assessments  
(adapted from UKCIP 2003 & NZCCO 2004)
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Tool/technique Complexity Data requirements Comment

Uncertainty radial charts easy to use low

Fault/event trees may require 
specialist high

Decision and probability 
trees

may require 
specialist high

Expert judgment and 
elicitation

requires input 
from experts low

Various methodological approaches, 
including: structured questionnaires and 
encoding methods, facilitated workshops, 
Delphi technique

Scenario analysis
easy to use if 
appropriate 
scenarios are 
available

medium Also suitable for Tier 1

Climate change scenarios easy to complex medium to high

Cross-impact analysis easy to use with 
guidance

medium for simple 
version Also suitable for Tier 1

Monte Carlo techniques easy to use with 
guidance high

Modelling tools: process 
response models, statistical 
models

requires 
specialists low, medium or high

Deterministic stochastic models may be 
used, but methods for sensitivity and 
uncertainty analysis will be needed to 
provide estimates of risk

Development and use 
of specific sophisticated 
modelling tools

requires 
specialists high

Climate typing requires 
specialists high

Downscaling requires 
specialists high

Precise methods depend on available 
environmental or climate data and 
temporal and spatial scale of exposure 
unit and receptors

Bayesian methods requires 
specialists high

Can be used to determine the value of 
additional data or alternative models, and 
for reviewing risk assessments

Markov chain modelling requires 
specialists medium to high

Can be applied to event and fault 
trees and similar models to examine 
propagation of uncertainty

Interval analysis requires 
specialists low, medium or high

Table 4.2: Tools and techniques for Tier 2 & 3 risk assessments 
(Source: UKCIP 2003)
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5. exIstIng AdAptAtIon meAsures

while there are many concrete adaptation 
measures being taken by countries they are 
unevenly distributed across socio-econom-
ic sectors. In part this is because as adapta-
tion increases on government agendas more 
and more attention is placed on bringing ad-
aptation to bear on areas that were previous-
ly overlooked. As a result the number of re-
ported measures in some sectors such as ag-
riculture or biodiversity management may be 
high whereas examples of adaptation meas-
ures in the health, urban or insurance sectors 
are much less prevalent.

what follows below are examples of reported 
adaptation measures, by sector, being under-
taken in European countries16. The informa-
tion is based upon a national level survey of 29 
countries and a review of regional policy activ-
ities in five countries conducted by the author. 
In many cases the examples overlap sectors so 
that an example detailed under “agriculture” 
may also be present in “water or biodiversity 
management”. It should also be noted that in 
general, countries do not provide extensive de-
tailed information for each measure but sim-
ply summarize the action taken; therefore, this 
report presents the measures in bullet point 
format. Activities across countries also over-
lap; for the sake of brevity similar examples are 
condensed into a single point. An indication 

16  measures include “government investment”. 
more information on solutions for adapting 
to climate change of EU and other countries, 
communities, sectors and organisations collected 
by the Directorate-general for Climate Action 
(“Dg Clima”) is available at http://ec.europa.
eu/dgs/clima/mission/index_en.htm and http://
ec.europa.eu/clima/sites/change/.

of the type of measure as detailed in the in-
troduction is also given. It will be recalled that 
adaptation measures can have four broad ob-
jectives, increasing adaptive capacity (indicat-
ed by AC), reducing risk and sensitivity (RRS), 
increasing coping capacity (CC) and capitaliz-
ing of changed conditions (CAP). In many cas-
es as well, there can be considerable overlap 
with the objective of a measure, moreover giv-
en that measures reducing risk and sensitivi-
ty are considered “the standard” type of adap-
tation measures, the majority of the examples 
fall under this category. 

Agriculture and food production

In terms of examples of measure in the agri-
culture sector all countries surveyed report 
taking some action. measures range from the 
very specific to the very general.

•	 Review	of	agricultural	reform	policies	to	
ensure that they are flexible for a chang-
ing climate (AC)

•	 Development,	 improvement	or	expan-
sion of sustainable and efficient irriga-
tion techniques to secure groundwa-
ter and reduce dependency upon rain. 
Provision of subsidies for sustainable 
irrigation (AC, RRS, CAP)

•	 Preparation	 of	 information	 by	ministry	
of agriculture on good practices of irriga-
tion. The creation of an advisory system 
or body for irrigation with the creation of 
parameters and an irrigation regime for 
irrigated crops taking into account mete-
orological conditions and weather fore-
casts to optimize water use (AC, RRS)

•	 Creation	 of	 agriculture	 water	 infra-
structure, water reservoirs and intakes. 
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Development of water harvesting tech-
nologies. where water storage facilities 
are present, develop guidelines on ac-
cess based upon meteorological condi-
tions and weather forecasts to optimize 
water use (AC, RRS)

•	 Conservation	of	soil	water	through	the	
use of artificial soil cover (plastic wraps, 
non-woven textiles) or natural soil cov-
er (grass/mulch and other agricultural 
by-products) (RRS)

•	 	Reduction	of	the	risk	of	water	and	wind	
erosion on agricultural land through 
increasing share of fodder crop in ar-
able land, grassing of shallow soil, up-
grading of protective forest belts, and 
adjustment of the structure and com-
pactness of soil (RRS)

•	 Drought	 protection	 measures:	 iden-
tification of areas most vulnerable to 
drought in cooperation with farming 
communities (RRS)

•	 Re/construction	of	drainage	systems	to	
capture water runoff (RRS)

•	 Improving	soil	fertility	through	organ-
ic and industrial fertilizers (RRS)

•	 Development	of	 crop	disease	 and	pest	
monitoring systems (AC)

•	 Changes	 in	 cultivars.	 Introduction	 of	
crops tolerant to biotic and abiotic stress. 
Cultivation of hybrid crops. Use later or 
earlier maturing crops. Expansion/in-
tensification of winter crops (RRS, CAP)

•	 Development	of	new	technologies	and	
cultivation methods (RRS, CAP)

•	 Changes	 in	 location	of	cultivars	 in	co-
operation with farming communities 
(RRS, CAP)

•	 Increased	 support	 for	 crop	 and	 seed	
research in universities and institutes 
(AC)

•	 Development	 of	 animal	 disease	moni-
toring systems (AC)

•	 Development	 of	 new	 animal	 vaccines	
(RRS)

•	 Extension	of	farm	animal	grazing	peri-
od (CAP)

•	 Provision	of	shelter	belt	trees	and	hedges	
for outdoor livestock to provide protec-
tion from wind, and shade from sun (RRS)

•	 Raising	 public	 awareness	 for	 the	 need	
for adaptation in agricultural commu-
nities (AC)

•	 Implementing	educational	and	training	
programs vis a vis sustainable water us-
age and drought awareness (AC)

Spain’s Adaptation in Agriculture Agenda

As part of their Second Work Programme on implementing adaptation activities Spain begun the 
following activities for adaptation in agriculture.
•	 Agreements	with	 relevant	bodies	 to	 set	up	a	 collaboration	 framework	 in	 the	agriculture	and	

agro-insurance sectors.
•	 Analysis	and	mapping	of	the	impacts	of	climate	change	on	the	availability	of	water	resources	

in agricultural areas and for various crop types, including the impacts on irrigation demands in 
Spain’s 21st century.

•	 Analysis	 and	mapping	 of	 the	 impacts	 of	 climate	 change	 on	 Spain’s	main	 extensive	 livestock	
farming (sheep, goats, cows) areas.

•	 Development	and	application	of	methodologies	to	analyze	the	costs	of	climate	impacts	in	pilot	
agricultural areas.

•	 Mobilization	of	key	stakeholders	(communication,	participation	and	awareness-raising).
•	 Sectoral	report	on	assessment	and	monitoring	of	climate	change	impacts,	vulnerability	and	ad-

aptation in relation to agriculture in Spain and production of a tri-fold brochure with the main re-
sults and recommendations

Box 5.1. Actions in Spain for agriculture 
(Source: Spain’s second adaptation plan)
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•	 Subsidies	 to	 farmers,	 landowners	 and	
recreational organizations for their 
contribution to water management, 
including adaptation measures (RRS, 
AC)

•	 Subsidies	 for	 the	 employment	 of	 pro-
tective agro-forestry measures and en-
vironmentally sound agricultural prac-
tices  (or mandate them in certain areas 
[author edition] ) (RRS)

Water resources

It is often stated that adaptation in the water 
resources sector forms the backbone of adap-
tation policy. below are examples of measures 
ranging from water supply and distribution to 
the use of water in industry and agriculture.

•	 Rational	 management	 of	 water	 re-
sources including, land reclamations, 
enhancement of underground aquifers 
and emergence actions for drought, in-
ter alia, making water available in af-
fected areas via long-distance pipelines 
(RRS, CC)

•	 Development	of	regional	drought	man-
agement plans (AC, CC)

•	 Coating	and	afforesting	of	existing	wa-
ter distribution canals. Coating canals 
to reduce losses from filtration. Perma-
nent canals in irrigation systems affor-
ested on subsurface strips to utilize fil-
tered water and to cover them so as to 
reduce evaporation (RRS)

•	 Forest	 conversion	 and	 general	 affor-
estation for the protection of under-
ground aquifers (RRS)

•	 Construction	 of	 retention	 reservoirs	
that allow for the regulation and stor-
age of water runoff (RRS)

•	 Installation	of	additional	water	pumps	
to help move water through canals in 
dry periods (CC)

•	 Promotion	 of	 the	 reduction	 of	 water	
consumption in industry, energy pro-
duction, agriculture and households 
with the use of subsidies, taxes and fines. 
Setting limits of the amount of water to 
be used in certain periods (RRS)

•	 Elaboration	and	implementation	of	cer-
tain price and tariff systems for water 
according to the category of use, season 
and availability of resources (RRS)

•	 Implementing	educational	and	training	
programs vis a vis sustainable water us-
age, water savings and drought aware-
ness (AC)

•	 Where	 possible	 networking	 local	 and	
regional water supplies to move wa-
ter to critical areas in times of drought 
(RRS, CC)

•	 Increasing	the	recycling	degree	of	water	
for industrial needs (RRS)

•	 Subsidies	 to	 farmers,	 landowners	 and	
recreational organizations for their 
contribution to water management, 
including adaptation measures (RRS, 
AC)

•	 In	 urban	 environments	 construction	
and/or improvement of storm drains 
and networks to recover and distrib-
ute rainwater from heavy precipitation 
(RRS)

•	 Updating	of	sewer	system	to	handle	ex-
treme rainwater flows and keep it sepa-
rate form other water supplies (RRS)

•	 Improvement	of	 sewer	water	filtration	
and processing systems to clean urban 
rainfall and make available for various 
uses (RRS)

•	 Land	use	planning	to	reduce	flood	risks	
and prohibition of construction in 
identified flood plains (RRS)

•	 Assessment	 of	 impacts	 of	 floods	 and	
droughts on groundwater pollution/re-
lease of soil contaminates (AC)

•	 Taking	 rain-induced	 floods	 into	 ac-
count in zoning and urban planning 
(RRS)

•	 Maintenance	and	 fortification	of	flood	
defense measures (flood banks, dykes, 
etc.) (RRS)

•	 Creation	of	land	areas	along	river	banks	
to hold flood waters/increase natu-
ral retention capacity, construction of 
canals and culverts to direct water to 
those areas (RRS, COP)
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•	 Regular	updating	of	regional	water	re-
gime modeling using the most recent 
climate data. Updated results are the 
basis for water management and the 
granting of water licenses and permits 
(AC) 

•	 Assessment	 of	 water	 needs	 for	 main	
utilities under climate change (AC)

energy

Interestingly there are not many detailed 
measures that deal with adaptation in the en-
ergy production sector. Only 10 countries in 
the survey report any action.

•	 Assessing	impacts	of	climate	change	on	
energy production sector, modeling fu-
ture demand, and potential peak peri-
ods. Also taking risks and impacts into 
consideration vis a vis scheduled in-
vestments (AC)

•	 Reconstruction	 and	 refurbishing	 of	
old hydropower stations to make them 
more resilient to climate impacts (RRS)

•	 Improving	safety	margins	to	protect	hy-
dropower systems from climate change 
(RRS)

•	 Improving	and	ensuring	the	security	of	
electricity distribution by reinforcing 
power lines and burying cables (RRS)

•	 Periodic	 removal	 of	 sediment	 in	 and	
around hydropower station to main-
tain more steady flows of water (RRS)

•	 Investment	into	wind	energy	to	offset/
compensate hydropower (RRS)

•	 Investments	 into	 urban	 solar	 heating	
for households and buildings to reduce 
dependence upon energy grids (RRS)

•	 Promoting/encouraging	 the	 develop-
ment of adaptation strategies for ener-
gy companies (AC)

transportation

Adaptation in the transport sector is a rela-
tively new topic for countries with only eight 
countries reporting any activity. Nevertheless, 
there are a handful of detailed measures to be 
considered.

Analysis of flood risks in Aalborg and Roskilde Denmark

An example of a climate change adaptation measure that will recur in a number of municipalities 
is adapting drainage systems to the expected increase in precipitation intensity. The Danish Envi-
ronmental Protection Agency has performed the analyses of flood risks in Aalborg and Roskilde un-
dertaken to illustrate the problem. The project was primarily undertaken as a workshop with select-
ed experts in traffic, green areas, urban planning and drainage systems from the two municipali-
ties. The procedure provided a robust and action-indicative result. Among the principal conclusions 
were:
•		 If	municipalities	follow	the	recommendations	for	sewer	size	climate	change	will	be	manageable	

within normal renovation/extension programmes. However, in most municipalities there are a 
number of hotspots that should be researched in more detail.

•		 Measures	against	flooding	in	cellars	are	optimally	undertaken	by	individual	site	owners	in	the	
form of high water closures, pumps, etc.

•		 Municipalities	must	think	broadly	and	horizontally	so	that	the	possibilities	for	new	installations	
such as having recreational areas and leisure activity sites (parks, football fields, etc.) to serve a 
double function as temporary water reservoirs in connection with heavy rainfalls.

•		 Rising	sea	levels	will	be	critical	for	most	coastal	cities,	but	this	is	not	expected	to	occur	in	the	next	
10 years. Therefore, focus should be on ensuring that urban planning in these areas takes long-
term climate change into account.

Box 5.2. Flood measures in Denmark 
(Source: Danish Adaptation Strategy 2008)
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•	 Inclusion	 of	 climate	 change	 impacts	
into long-term planning of transport 
sector with new planning norms for 
road and railway construction (AC)

•	 Analysis	of	potential	 effects	of	 climate	
change on road and rail structures 
(temperature change, alteration around 
freezing point, sizing of road struc-
tures, sizing of water drainages, selec-
tion of proper materials for construc-
tion (AC, RRS)

•	 Implementation	of	extreme	events	and	
disaster warning systems (AC)

•	 Maintenance	 of	 the	 structures	 (road	
body, ditches, bridges and culverts) and 
condition of road network, particularly 
on smaller roads (RRS)

•	 Maintenance	 of	 railway	 structures	
(RRS)

•	 Protection	 of	 road	 and	 railway	 routes	
against extreme events, in the inland 
waterway sector technical safeguards 
for and control of water levels, switch-
ing waterway goods to rail, and risk 
spanning measures such as insurance 
(RRS)

•	 Expansion	 of	 inter-modal	 transporta-
tion of commercial goods (RRS)

•	 Use	 of	 non-salt	 (potassium	 formiate)	
anti-skid de icing treatments for roads 
and airport runways (CC)

•	 Reparation	 of	 storm	 damage	 to	 roads	
and railways after extreme events. Hav-
ing cleanup crews at the ready with 
necessary equipment at hand (chain-
saws, plows, tractors, etc.) (CC)

•	 Periodic	 pruning	 of	 trees	 and	 plants	
that could pose hazards to road and rail 
network in case of extreme weather. 
Also securing boulders and rocks that 
could pose hazards (RRS)

•	 Identification	 of	 alternative	 transport	
routes and means in case of extreme 
events (AC, RRS) 

•	 Afforestation	of	areas	affected	by	land-
slides and floods near transport routs to 
secure soil (RRS)

•	 Reinforcement	 of	 harbor	 structures	 to	
protect against heavier storms (RRS)

•	 Replacement	of	surface	cables	with	un-
derground cables (RRS)

•	 Promotion	 of	 certain	 technologies	 of	
street carpet (asphalt concrete or con-
crete cement) for roads and airport 
runways, based upon hydrocarbon 
pavement mixtures, to prevent defor-
mation due to extreme temperatures. 
Additionally, promotion of road mate-
rial that absorbs or removes water more 
efficiently in case of heavy rains (RRS)

•	 Construction	 of	 (additional)	 facili-
ties for the insurance of wild animal 
passage in the road and rail networks 
(green bridges, passages) (RRS).

health

measures concerning human health fall under 
two categories, disease management and deal-
ing with heat stress.

Disease management
•	 Epidemiological	 studies	 on	 vector	mi-

gration and transmission, on introduc-
tion of tropical diseases and on relevant 
potential effects on endemic pathogens 
(AC)

•	 Basic	 research	 on	 biological	 strategies	
for combating vectors (AC)

•	 Basic	 research	 for	 characterizing	 pos-
sible changes in the pathogenicity and 
life cycles of pathogens, and of their 
vectors and reservoirs, and basic re-
search on relevant treatment strategies 
and vaccine development (AC)

•	 Review	of	existing	monitoring	systems	
with regard to their effectiveness in de-
tecting and following climate-sensi-
tive endemic or imported pathogens 
and their animal vectors and reservoirs 
(AC, RRS)

•	 Development	 of	 suitable	 strategies	 for	
early detection of suspected and con-
firmed cases of disease caused by path-
ogens appearing for the first time (AC, 
RRS)

•	 Systematic	study	and	modeling	of	pop-
ulations (humans, animals, vectors) 
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with regard to numbers of new cases, 
and total cases, of certain climate-sen-
sitive infections (AC)

•	 Via	 international	 collaborative	 efforts,	
world-wide identification and charac-
terization of pathogens for risky infec-
tions (AC)

•	 Development	and	improvement	of	lab-
oratory procedures for detecting cli-
mate sensitive pathogens, with the aim 
of enhancing diagnosis with regard to 
infected persons, contaminated blood 
products and infected organs (RRS)

•	 Experimental	 study	 of	 the	 risks	 of	
transmission, establishment and spread 
of risky pathogens (AC)

•	 Development	 of	 new	 therapies,	 vac-
cines and vaccination procedures (RRS, 
CC)

•	 Analysis	of	changes	and	trends	in	food-
borne infections (AC)

Heat stress
•	 Development	 and	 implementation	 of	

heat wave warning systems with warn-
ing from national weather service via 
radio, television and internet (especial-
ly towards nursing homes) (CC)

•	 Public	 awareness	 campaigns	 on	 the	
dangers of heat waves and tips to stay 
cool (AC)

Heat wave plan for central and south France - Midi-Pyrenees

The Plan Canicule is in four levels, the first level automatically activated on 1 June. 

 These are :

•	 Level 1 :  seasonal temperature watch – biometeorological watch provided by Météo-France

•	 Level 2 :   warning and actions – the  Institut de Veille Sanitaire  (INVS), alerts the Prime Minister 
who in turn tells the prefects of the French departments concerned when weather conditions 
dictate.  For the alert to be raised to Level 2, temperatures must reach above 34°C for three con-
secutive days and a minimum of 21°C at night.  If it continues for longer Level 3 is activated

•	 Level 3 :  a ministerial committee meets to organise crisis plans.  The prefects of departments ac-
tivate plans blancs (hospitals), rouge (emergency services) and vermeil (vulnerable people) if the 
heat wave is exacerbated by other factors such as power cuts, shortage of drinking water, over-
stretched hospitals

•	 Level 4 :  reinforcement of the plans, deployment of the army, requisition of the media

 
The people most at risk are the elderly, infirm and those with serious illnesses and respiratory 
problems.  Children and animals are also at risk.  The five point heat wave plan is based on the 
following :

•	 Measures	to	protect	people	at	risk	(elderly,	disabled)	or	hospitalised	in	health	facilities

•	 Identification	of	individuals	at	risk,	through	the	register	of	frail	or	isolated	people	held	by	the	mu-
nicipalities

•	 Alerts	based	on	biometeorological	evaluation

•	 Solidarity	with	 regards	 to	persons	at	 risk,	 through	 the	 identification	and	permanent	Summer	
care services, home helps and voluntary associations

•	 Information	and	communication	with	the	general	public,	professionals	and	health	facilities

Box 5.3. Details of heat wave plan for central and south France 
(Source: guide2midipyrenees)
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•	 Use	of	public	buildings	as	cooling	sta-
tions (CC)

•	 Putting	 hospital	 and	 medical	 workers	
on alert during heat waves; increasing 
bed capacity in hospitals (CC)

•	 Organization	 of	 neighborhood	 watch	
groups to check in on elderly and dis-
tribute water (AC, CC)

•	 Adjustment	 of	 office	 hours	 for	 public	
services (post offices, banks etc.) to take 
into account the hottest periods of the 
day (CC)

urban environment 

The majority of measures covering urban envi-
ronment are concerned with the effects of heat 
in cities and measures to mitigate its effects on 
the population. Other measures are concerned 
with flooding and general water management 
during or after extreme events.

•	 Mandatory	 urban	 and	 municipal	 cli-
mate change vulnerability assessments 
and adaptation plans (AC)

•	 Development	 of	 new	 construction	
standards for green buildings for the 
storage of and cycling of rainwater. 
Also the introduction of green roofs  on 

existing building for better insulation 
during heat and cold and water capture 
(RRS, CC)

•	 Development	 of	 insulation	 standards	
for urban buildings (RRS)

•	 Revision	of	planning	and	building	leg-
islation and codes indicating where and 
how new buildings should be construct-
ed so as to avoid damage from extreme 
events, including new design standards 
to protect against overheating (orienta-
tion of buildings, construction of shad-
ing walls, use of light colored materials 
on the outside) (RRS)

•	 Defining	 limits	 to	 housing	 develop-
ments in order to guarantee sufficient 
exchange of fresh air; fresh air corri-
dors must remain open with minimiza-
tion of development that hinders them 
(RRS)

•	 Updating	 sanitation	 systems	 in	 order	
to remove excess storm water in urban 
environment as well as guidelines on 
the treatment of storm water (RRS, CC)

•	 Regular	inspections	of	public	buildings	
(schools especially) in need of repair 
and upgrading (RRS)

Adaptation of Redhill School, England

The redevelopment of Redhill School, Worcestershire, undertook possibly the first climate change 
impact assessment at the start of a design process in an English school.
The £2.7 million project involves a replacement primary school on the site of the former 1960s build-
ing. The school aims to have a low carbon building that is able to cope with climate change and will 
provide a comfortable teaching environment over its lifetime. 
Some of the adaptation features of the school to help it to withstand climate change impacts in-
clude:
•	 a	sustainable	urban	drainage	scheme	using	swales,	ponds	and	underground	box	storage;
•	 a	rainwater	harvesting	scheme,	used	for	flushing	toilets,	takes	rain	from	approximately	half	the	

roof	area.	Other	roof	areas	have	a	planted	roof	finish	(sedum)	to	reduce	run-off;
•	 extra	shade	for	pupils	and	teachers,	provided	by	overhanging	eaves	and	external	canopies	to	the	

classrooms;
•	 zinc	sheet	roof	coverings,	with	standing	seams	that	may	be	less	vulnerable	to	high	winds	than	

roofing tiles.

Box 5.4. Adaptation of Redhill School, England  
(Source: UK 5th National Communication)
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•	 Structural	 protection	 of	 building	 for	
heat waves: thermal insulation, solar 
protection by external blinds and win-
dows, ventilation systems (CC)

•	 Setting	limits	and	standards	for	the	lo-
cation of new buildings, establishing 
height requirements and minimum 
floor levels (RRS)

•	 Establishment	 of	 more	 green	 spaces	
with shade in cities, especially around 
urban heat island hotspots (RRS)

•	 Construction	 of	 fountains	 and	 other	
“urban water areas” (RRS)

•	 Establishment	of	better	ventilation	sys-
tems for underground urban rail trans-
port (RRS)

forests and landscape management

measures for forests and landscape manage-
ment have a strong focus on maintaining the 
viability of forests so as to ensure their con-
tinued service in protecting against climate 
change impacts. little or nothing is devoted to 
the economic sector of forestry.

•	 Development	of	forest	monitoring	sys-
tems to identify “hotspots” where dam-
age could occur or fires could occur 
(AC)

•	 Diversification	 of	 forest	 species.	 For-
ests play an important role in reducing 
risks of erosion and landslides. Diversi-
fication of species will help to make the 
forest more robust (RRS)

•	 Encouraging	 the	 replacement	 of	 pine	
conifers and spruce species that are 
adapted to a milder climate such as 
Douglas firs and broad leaved trees 
via financial incentives to foresters 
and landowners. Subsides for planting 
in accordance with a guide to species 
adapted to present and future climate 
(RRS)

•	 Identification	of	tree	species	tolerant	of	
expected changes in climate and pro-
motion of their propagation (RRS)

•	 Forest	 conversion	 and	 afforestation	
measures on suitable lands with an 
aim to stabilize soil and improve water 
balance (especially on degraded land) 
(RRS)

UK investment in Green Infrastructure

High quality places are typified by safe, attractive and well managed parks and other green spaces. 
They will also have ample “green infrastructure”- the “nature” between, around and on buildings, 
streets and squares, including trees, waterways ponds and lakes, paths, gardens, green roofs and 
terraces and nature reserves. The last few years have seen a growing appreciation of the value of 
green infrastructure and the need to do more to protect and increase it. 
Existing planning guidance on biodiversity, geodiversity, landscape and green and open spaces has 
been revised and consolidated as a new draft Planning and Policy Statement. It aims to provide a 
clearer, more strategic national policy framework for the protection and enhancement of the natu-
ral environment. In bringing these policies together it provides planning policy on the provision of 
green infrastructure. It expects regional strategies to address biodiversity, landscape protection and 
green infrastructure, particularly in areas of growth and renewal where substantial amounts of de-
velopment will be delivered and in areas where population will be most vulnerable to the impacts 
of climate change, such as flooding and overheating. It also requires local development frameworks 
to set out a strategic approach for the creation, protection and management of networks of green 
infrastructure, particularly in locations where it will assist in reducing the impacts of climate change 
by providing flood water storage areas, sustainable drainage systems, urban cooling and local ac-

cess to shady outdoor space. 

Box 5.5. Green infrastructure in UK  
(Source: UK DEFRA 2010)
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•	 Subsidies	for	the	conservation	of	genet-
ic resources of forests in order to pre-
vent damage. Establishing a national 
register of seed tree stands on the basis 
of internationally defined parameters. 
launching a gene conservation net-
work. Creation of seed orchards to im-
prove the supply of indigenous repro-
ductive material (RRS)

•	 Financial	support	to	foresters	and	land-
owners for regeneration practices in 
forests to prevent damage (RRS)

•	 Subsidies	for	maintaining	the	vitality	of	
forests with an aim to prevent damage 
(SRR)

•	 Controlling	 for	pests	and	 tree	diseases	
(RRS)

•	 Potential	 bans	 on	wood	 imports	 from	
areas badly contaminated by pests 
(RRS)

•	 Creation/expansion	of	protected	forest	
areas (RRS)

•	 Improving	awareness	among	forest	and	
land owners about climate change im-
pacts (AC)

•	 Rapid	 harvesting	 of	 wind	 damaged	
trees in order to prevent consequential 
damage (RRS)

•	 Development	 of	 aerial	 supervision	 in	
order to reduce the risk of large fires 
(RRS)

•	 Maintenance	of	forest	roads	(RRS)
•	 Periodic	 clearing	 and	 harvesting	 of	

dead wood and debris to minimize 
spread of fires (RRS)

•	 Creation	of	forest	protective	belts	(shel-
ter-belts) around areas of critical infra-
structure or agricultural areas in order 
to protect against wind and storm dam-
age (RRS)

•	 Decrease	of	the	impact	generated	by	in-
dustrial activities on underground wa-
ter and air quality through isolation 
with forest belts (RRS)

Coastal zones

Despite sea level rise, land retreat and issues 
of coastal erosion there are not many report-

ed measures for coastal zone management by 
European countries. In general most countries 
except in the northern lowlands focus on em-
ploying “soft” adaptation measures as opposed 
to large or small scale hard coastal defense sys-
tems.

•	 To	secure	against	flooding	there	will	be	
a natural development of the coastline 
not through the construction of fixed 
installation but rather through the ex-
pansion of floodplains for water reten-
tion during times of flooding in delta 
areas (RRS, CC)

•	 Creation	 of	 controlled	 flooding	 zones	
for excessive tide flows (RRS, CC)

•	 Beach	 seeding	 with	 addition	 of	 sand;	
millions of cubic meters of sand are 
added to coastal areas to help ease ero-
sion and buffer against sea level rise 
(RRS)

•	 Use	 of	 soft	 adaptation	 measures	 for	
coastal protection such as beach dune 
nourishment (addition of sand and 
grass to enhance and expand beach ar-
eas) and the creation of “living shore-
lines”, the strategic placement of plants, 
stone, sand fill and other materials 
(RRS)

•	 Coastal	wetlands	restoration	(RRS)
•	 Creation	of	coastal	and	marine	protect-

ed areas for restoration and conserva-
tion of coastal and marine ecosystems; 
protecting commercially valuable ma-
rine species; and sustainably manag-
ing tourism and recreational activities 
while buffering against sea level rise 
(RRS)

•	 Limiting	the	development	of	coastal	ar-
eas in danger of storm surges and sea 
level rise (RRS)

•	 Implementation	of	seawalls	and	break-
water around critical areas (RRS)

•	 Maintenance	 and	 upkeep	 of	 existing	
sea defense infrastructure (RRS)

•	 Relocation	of	industry	away	from	coasts	
(RRS)
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biodiversity management  
(also see forests above)

many of the measures reported for biodiversi-
ty management are similar if not exact in na-
ture to already existing measures for biodiver-
sity protection. Additionally, they tend to also 
focus heavily on forest protection.

•	 Surveys	 and	 assessments	 of	 different	
ecosystems/species vulnerability to cli-
mate change effects (AC)

•	 Elaboration	 of	 species	 management	
plans of natural habitats in order to 
prevent and limit the degradation of 
habitats as a result of climate change 
(AC, RRS)

•	 Reducing	human-induced	stress	on	na-
ture by controlling land use (RRS)

•	 Taking	 valuable	 habitats	 into	 consid-
eration in the management and use of 
forests and other areas (RRS)

•	 Creation	 of	 protected	 areas	 and	 mi-
gration corridors that facilitate the mi-
gration of species following changes in 
their habitat (RRS)

•	 Creation	 of	 flexible	 protected	 area	
boundaries that shift in accordance 
with species migration (seasonally) 
(RRS)

•	 Projects	for	the	rehabilitation	and	safe-
guarding of mountain forests with a 
protective function carried out with co-
operation and involvement of provin-
cial governments, interested groups, 

forest owners, industry and hunters 
(RRS)

•	 Restoration	and	management	of	valua-
ble habitats (RRS)

•	 Increase	of	 forest	area	 through	 the	re-
habilitation of degraded areas and the 
development of other favorable areas 
(RRS)

•	 Diversification	of	forest	composition	of	
species. Forests play an important role 
in reducing risks of erosion and land-
slides. Diversification of species will 
help to make the forest more robust 
(RRS)

•	 Encouraging	 the	 replacement	 of	 pine	
conifers and spruce species that are 
adapted to a milder climate such as 
Douglas firs and broad leaved trees 
via financial incentives to foresters 
and landowners. Subsides for planting 
in accordance with a guide to species 
adapted to present and future climate 
(RRS)

•	 Identification	of	tree	species	tolerant	of	
expected changes in climate and pro-
motion of their propagation (RRS)

•	 Protection	of	gene	pools	of	 forest	spe-
cies (RRS)

•	 Creation	of	a	national	monitoring	sys-
tem for endangered species (AC)

•	 Restoration	 and	 management	 of	 wet-
lands (RRS)

•	 Decrease	 of	 agricultural	 activities	 that	
directly affect fauna and the implemen-

Coastal Management in UK 

Sections of the flood defenses along the north of Wallasea Island were removed as part of the Wal-
lasea Wetlands Creation Project allowing for the sea water to flood. Wallasea is a land-mark scheme 
for the area as it involves the managed realignment of sea defenses and the creation of 110 - 120 
hectares of wetland habitat. The scheme fits in with the Roach and Crouch flood management 
strategy and will create a more sustainable estuary shape. The scheme will also provide valuable 
new intertidal habitat which will compensate for losses incurred through sea level rise and coastal 
squeeze. The total project cost is estimated to be in the region of £7 million

Box 5.6. Coastal Management in UK  
(Source: UKCIP/ www.abpmer.net/wallasea)
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tation of appropriate measures to pro-
tect natural and semi-natural habitats 
existing close to agricultural areas, in-
cluding the identification of compensa-
tory measures needed for the survival 
of affected species (RRS)

•	 Conservation	 of	 traditional	 farmland	
biotopes with the help of agri-environ-
mental schemes, support for agro-for-
estry measures and environmentally 
sound agricultural practices (RRS)

•	 Decrease	of	the	impact	generated	by	in-
dustrial activities on underground wa-
ter and air quality with through isola-
tion with forest belts (RRS)

•	 Control	and	prevention	of	the	spread	of	
invasive alien species (RRS)

Insurance
Climate change will impact all economic sec-
tors and one of the most important non-gov-
ernmental sectors to be affected will be the in-
surance industry. Despite this only a limited 
number of countries report current or pro-
spective measures. In part this may be be-
cause most insurance companies are private; 
thus, falling out of the reporting requirements 
as defined by the UNFCCC. below, however, 
there are a handful of measures being taken by 
companies and governments.

•	 Companies	moving	from	retrospective	
underwriting based on past scientific 
data to prospective underwriting tak-
ing future changes in climate into ac-
count. Consequences of climate change 
and extreme events being included into 
risk modeling so as to estimate damag-
es and risk premiums (RRS)

Spreading and sharing risks in UK housing

The Housing Corporation is proposing to use insurance or mergers between Registered Social Land-
lords (RSLs) to spread the financial costs associated with the impacts of climate change between 
a group rather than have individuals bear the cost. Those Registered Social Landlords (RSLs) with 
properties at sea level, near the coast, may potentially lose them due to increases in sea level and 
flooding. At present, insurance will cover the cost. However, if in time insurance is no longer a via-
ble option, the Housing Corporation will seek mergers between RSLs to ‘spread’ the load financially 
or to write off stock and the grants given to produce it. If stock is written off, this would become an 
example of “retreat and abandon”.

Box 5.7. Spreading and sharing risk in UK housing sector  
(Source: UKCIP/ www.oursouthwest.com/climate/scopingstudy.htm

Bringing climate change to the Hungarian public

In 2008, Corvinus University of Budapest with the support of the national government and the pri-
vate sector created a book, About Climate Change: For all aimed at informing the general public 
about climate change. This 200 page public raising awareness document covers topics such as wa-
ter systems, ecosystems, human & animal health, food safety and climate policy. The book also pro-
vides guidance to individuals and communities on steps they can take to mitigate and adapt to cli-
mate change. The book was originally distributed for free throughout the country. 

Box 5.8. Hungarian climate book 
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•	 Adjustments	 in	 underwriting,	 high-
er deductibles, price increases to offset 
higher claims. Higher insurance prices 
may influence behavioral change for in-
vestment in improved building materi-
al or prevent construction in high risk 
areas (RRS)

•	 Development	of	new	products	to	diver-
sify risks such as catastrophe bonds and 
derivatives (RRS)

•	 Mapping	 high	 risk	 zones	 to	 either	 ex-
clude new construction in high risk ar-
eas or make such properties uninsura-
ble (RRS)

•	 Price	setting	mechanism	to	limit	premi-
ums for constructions in high-risk are-
as by sharing the cost among all insured 
parties (RRS)

•	 Implementing	urban	planning	and	con-
struction standards that would allow 
for property to be insured (RRS)

•	 Legislative	 changes	 in	 the	 coverage	 of	
flooding and other natural hazards. 
Cessation of state funds to cover nat-
ural disasters except when global costs 
exceed a threshold linked to the turno-
ver of the insurance companies (RRS)

•	 State	 insurance	 for	 grassland	 farmers	
against yield losses due to water stress 
because other adaptation measures are 
not possible or have limited effects in 
grassland areas. Insurance is a viable 
option to lower the vulnerability of this 
sector (CC)
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6. fInAnCIng optIons

One of the main issues revolving around the 
implementation of adaptation is how to finance 
adaptation options. Interestingly the debate on 
financing is largely concerned with how the de-
veloped world will support activities in devel-
oping countries. little information is available 
on how developed countries themselves are fi-
nancing their own activities. where informa-
tion is available it is sparse in nature. One of the 
issues addressed however is whether adaptation 
activities will require new and additional budg-
et lines or if projects can be covered through ex-
isting budgets. To be sure if adaptation is incor-
porated into existing policies there is the pos-
sibility that new money will not be needed. On 
the other hand if the government wishes to in-
vest in a wide array of new measures, including 
costly infrastructure projects, then new sourc-
es of funding will be needed. Funds could be 
created from an increase in public budgets or 
possibly leveraged from the private sector. For 
countries such as the Ukraine, there is also the 
possibility of funding from multilateral climate 
funds from the world bank/gEF, or United 
Nations. 

what follows below are a list of options for cli-
mate funding drawn from the most recent lit-
erature.

Taxes
The creation of new taxes or the increase in var-
ious tax rates are by far the most straightfor-
ward way of increasing government revenues 
from the local to the nation level. Unfortunate-
ly, while taxes are effective they are not always 
feasible given popular resistance.

Taxes on the emissions of carbon dioxide from 
industry, use of bunker fuels (aviation, ship-
ping), private use of petrol and energy con-
sumption follow the polluter pays principle. 
Such taxes not only work towards increas-
ing revenues but can also stimulate behavioral 
change working towards decreased CO2 emis-
sions. Taxes can also be levied on financial 
transactions. One interesting approach that can 
be taken at the local or regional level, as out-
lined by the local governments for Sustaina-
bility organization (IClEI 2011), is the innova-
tive use of value capture instruments or tax-in-
crement financing mechanisms to create funds 
for the refurbishment of urban infrastructure. 
For the Swedish another taxation approach is 
to increase levies on industries that my benefit 
from climate change such as agriculture or hy-
dropower companies.

Insurance and bonds
while insurance companies can play an instru-
mental role in encouraging adaptation (as de-
tailed above) they may also play a role in de-
veloping new lines of funding for adaptation 
measures. In general private insurance com-
panies do not reinvest their profits for adap-
tation; however, via partnerships with govern-
ment they may be persuaded do so as increased 
investments in risk reduction measures may in 
the long term reduce the size of future insur-
ance claims. Catastrophe bonds are already be-
ing used as a means of spreading out the risk 
to extreme events; additionally, proceeds from 
such bonds could also be used as a means of 
supporting adaptation measures. Similarly the 
creation of social impact bonds schemes could 
be used for investments into adaptation pro-
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jects as well as other forms of public debt in-
struments (IClEI 2011; Ecofys 2011)

Securitization and structured finance
Another option for adaptation financing de-
tailed by local governments for Sustainability 
organization is the creation of structured finan-
cial instruments. As they state:

“idea is that similar investment instruments, 
such as mortgage loans, automobile loans, or 
credit card debt, can be structured into large 
portfolios in order to generate immediate rev-
enues from long-term revenue streams as well 
as to diversify risks. For example, when a bank 
originates a mortgage loan it secures a stream 
of revenues for the term of the loan. If the bank 
would like to gain more rapid access to that reve-
nue stream it might transfer the ownership of the 
loan to a third party in exchange for part of the 
long-term revenue stream (ICLEI 2011:42).

Appropriate water pricing
more often than not the price for water, espe-
cially for industries, is far too low. Developing 
appropriate pricing structures for all sectors of 
water users could be an option to increase reve-
nues for adaptation activities (OECD 2008).

Payment for environmental/ecological services 
(PES)
A policy that could be instrumental in raising 
funds for adaptation actions as well as protect-
ing and conserving natural areas is payment for 

environmental services (PES). In principle PES 
attempts to address the issue of environmen-
tal externalities by having beneficiaries of eco-
logical/environmental services pay for the ben-
efits they reap based upon the damages they 
incur to others as a result of their use. For ex-
ample, farmers upstream from coastal river del-
tas who pollute the delta with fertilizers or pes-
ticides should compensate downstream users 
of the delta for the environmental degradation 
(OECD 2011).

Multilateral funds
The following multilateral funds could also po-
tentially be used to raise adaptation financing.

•	 Global	 Environmental	 Facility	 (GEF)	
Small grants Programme;

•	 Global	 Environmental	 Facility	 (GEF)	
Special Climate Change Fund;

•	 Intangible	Cultural	Heritage	Fund - This 
UNESCO led fund helps protect “intan-
gible cultural heritage” sites. while not 
directly related to climate change it can 
be used to preserve coastlines and coast-
al areas;

•	 International	 Assistance	 Funds	 under	
world Heritage Convention - while not 
directly related to climate change the 
world Heritage Convention of 1972 of-
fers funds to Parties of the Convention 
conserve sites deemed as UN world her-
itage sites. Coastlines and coastal areas 
can qualify for world heritage status and 
thus be eligible for funds
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7. ConCludIng remArKs

Adapting to climate change will not be easy; it 
involves developing new institution, new pol-
icies, new monies, and most of all new path-
ways of thinking. Nevertheless, immediate in-
vestments into these challenges will have long 
term benefits. This report has attempted to 
highlight some of the main tasks that could be 
undertaken if a country is to embark on effect-
ing adaptation. It has provided where possible, 
concrete examples of what other countries are 
currently doing, or recommendations of what 
could be done. what this report has not done 

is delve into specific details of how to achieve 
the actions listed. For that it is recommended to 
consult the references and websites cited. Sol-
id and successful adaptation is founded on po-
litical will, sound scientific research and assess-
ments as well as a diverse policy portfolio. Cli-
mate change will impact all sectors of society, 
some more than others, some for the better and 
some for the worse, as a result all societal actors 
have a role to play in adaptation; however, it is 
up to national, regional and local governments 
to take the lead.
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