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A B S T R A C T

Building a climate-ready adaptation society is an urgent question that cannot be postponed. Along the path
towards an increase in climate resilience, a stimulating role is played by EU projects as well as by international
climate networks such as the Covenant of Mayors Initiative on Climate Change Adaptation (Mayors Adapt),
launched in 2014, and the new Covenant of Mayors for Climate and Energy which “pledge to reduce CO2

emissions by at least 40% by 2030 and to adopt an integrated approach to tackling mitigation and adaptation to
climate change”. These initiatives stimulate engagement and networking among cities and raise public
awareness encouraging policy makers to take action to adapt to climate change. Adaptation operates at
different spatial and societal scales. Accordingly, the development of climate change adaptation strategies
requires a holistic and multi-perspective approach with scale-specific studies.

This paper provides an overview of adaptation initiatives undertaken in 11 South East European countries
participating in the SEE OrientGate project, with reference to the policies and measures promoted by the EU
and implemented at national level. In particular, a cross-sectoral policy analysis is performed and an inclusive
representation of measures and policies undertaken by countries with an interdisciplinary approach is provided.
The analysis of the country measures reveals that unless national governments and local communities are
concerned with the impacts of climate change only few of the countries included in the analysis have developed
a comprehensive National Adaptation Strategy and a National Action Plans. Nevertheless, almost all the
countries have undertaken adaptation actions across sectors. Although these actions have only partially
generated a full commitment towards climate adaptation, they attest an increasing awareness as well as a high
involvement of national and local authorities that will boost cooperation among stakeholders to find out
innovative solutions to strengthen society and protect the environment.

1. Introduction

The IPCC's Fifth Assessment Report-AR5 [1] confirms unequivo-
cally global warming and provides evidence of its substantial and wide-
ranging consequences. Permafrost melting, heavy precipitations,
floods, droughts, wildfires are some of the most significant effects
caused by climate change that are likely to increase over time and can
deeply affect both environment and society. As a matter of fact, hydro-
meteorological and geophysical hazards triggered by climate change
are becoming increasingly frequent causing severe damages to ecosys-
tems, people and infrastructures. The climate change challenge calls
therefore for strong actions and international cooperation to counteract
its worldwide dangerous effects. Since 1992, with the birth of an
international treaty, the United Nations Framework Convention on
Climate Change - UNFCCC, national governments were urged to put in

place manifold strategies to limit the average global temperature
increase and curb the unavoidable impacts.

However, despite the global huge commitment achieved by the
Paris Agreement, during the 21° session of the Conference of the
Parties to the United Nations Convention (COP21), countries’ pledges
are still not enough to face the climate change challenge [2,3]. In fact,
as also underlined by [1,4,5] a comprehensive portfolio of climate
change strategies must include both mitigation and ad hoc adaptation
actions that allow achieving multiple goals in the sustainable develop-
ment areas.

While mitigation have been a preferred option for a long time,
adaptation has caught an increasing interest since 2001 when the IPCC
WGII Impacts, Adaptation, and Vulnerability in the Third Assessment
Report [6] highlighted the “sensitivity, adaptive capacity, and vulner-
ability of natural and human systems to climate change, and the
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potential consequences impacts of and vulnerability to climate change”.
It should be also taken into account that adaptation is a site-specific

problem with a cross‐sectoral dimension strongly dependent on the
climatic, environmental, social, and political conditions [7,8]. Further
elements of difficulty are then represented by the high level of
complexity, uncertainty, and the long time frame of the involved
phenomena [4,9–12] and their unpredictable major consequences on
the anthropogenic activities and the related economy. Therefore, the
policy response should integrate essentially: (i) mitigation-labeled
efforts to reduce directly and indirectly anthropogenic greenhouse
gas emissions (i.e. decarbonising the energy sector, decreasing the non-
CO2 greenhouse gas emissions from agriculture, increasing CO2 sinks -
afforestation and use of CCS technologies); and (ii) adaptation pro-
cesses and practices addressed to increase the climate resilience of
vulnerable systems and territories moderating potential damages and
taking advantages of new opportunities [6–8]. Accordingly, adaptation
and mitigations strategies should be mainstreamed and systematized
into decision making processes at all level of governance [7,8,13]. In
this context, a multisectoral approach can ensure a better 'horizontal'
integration across sectors within and beyond the environmental
domain, and promotes a close collaboration of experts, local govern-
ments, citizens and other relevant stakeholders [7]. To this end, a
fundamental organisational issue is represented by the harmonization
of mitigation and adaptation policies at national, regional and local
level as well as their integration into sectoral and spatial plans [2,8].

In recent years, adaptation has become a priority in the political
agendas encouraging the proliferation of adaptation strategies and
plans.

According to EEA [14], the following definitions apply to National
Adaptation Strategies (NAS) and National Action Plans (NAP):

– National Adaptation Strategy (NAS) as “a broad policy document
that outlines the direction of action in which a country intends to
move in order to adapt to climate change” ([14] p. 68).

– National Action plan (NAP) as “a more detailed document providing
a roadmap for the implementation of specific adaptation actions that
are being planned” ([14] p. 68).

The increasing interest in adaptation is confirmed by a relevant
number of documents in literature aimed at taking the stock of the
situation in different contexts. Biesbroek et al. [15] assessed the
existing national adaptation strategies in Europe (NAS) emphasising
a general “new political commitment to adaptation at national policy
levels” and highlighted the differences among countries and the
barriers towards the full implementation of adaptation measures.
According to Preston et al. [16] the number of adaptation plans in
the USA, Canada, and UK had an exponential growth increasing from 2
to 62 in the period 2000–2008.

In this framework, the OrientGate project, funded by the South East
Europe Transnational Cooperation Programme (2012–2014) and
aimed at fostering the implementation of concerted and coordinated

climate adaptation actions in this part of Europe, performed a thorough
analysis of the sectoral adaptation actions, measures and policies
undertaken by national governments on a selection of 11 South East
European (SEE) countries.

The main objective of this study was to systematise the fragmentary
knowledge and provide up-to-date information to researchers and
policy makers on the state of the art of adaptation strategies in the
SEE countries in order to allow their broader comparison and
eventually improve the current NAS.

In the next paragraphs, the European policy framework on mitiga-
tion and adaptation is introduced including an overview of the
initiatives at country level, then a survey carried out in the framework
of the OrientGate project on 11 SEE countries is presented with a focus
on adaptation. The research findings are thus discussed with reference
to the actions undertaken by national governments to increase the
resilience of territories and the level of integration of adaptation
concepts in national policies, with a short analysis of policy indexs
available to compare and evaluate climate change national efforts.

2. The climate change challenge for Europe

The European Union is at the forefront of the climate change
challenge as demonstrated by its huge engagement in leading global
efforts either to drive the transition towards a low-carbon economy and
to prevent and limit the consequences of climate change. In fact,
climate change and related impacts can increase existing territorial
vulnerability and deepen socio-economic imbalance in Europe with
high damage costs [1,17–19].

The European Union has committed itself to limit global average
temperature increase to less than 2 °C compared to pre-industrial
levels [20] signing the Kyoto Protocol agreement in 1998 and setting
ambitious mitigation goals to be achieved in 2020 and 2030 (Table 1).
The long-term goal is cutting greenhouse gas emissions by 80–95% by
2050 compared to 1990 levels, to be achieved with increasing targets
for the developed countries as a group. In line with this perspective, the
Energy Roadmap 2050 [21] explores the energy systems transition
necessary to achieve these reductions targets while considering energy
competitiveness and security.

As aforementioned, mitigation and adaptation represent two
complementary aspects of climate change which need to be addressed
through a holistic approach [3]. On the one hand, mitigation has long
been considered a priority for Europe and is currently addressed by a
structured energy policy, on the other hand, the urgency to make
regions and cities more resilient to climate change hazards is gaining
momentum and adaptation is more and more becoming a key issue.

With the Green Paper “Adapting to Climate Change” [24] and later
with the White Paper “Adapting to climate change: Towards a
European framework for Action” [25], the EU laid the foundation for
the construction of a Community policy framework on adaptation,
identifying the impacts and related vulnerabilities to climate change
and setting out a number of measures to enhance its resilience. The

Table 1
EU-28 climate and energy policy [21–23].

EU policy milestones GHGs reduction Renewable energy Energy efficiency
(compared to 1990 level)

2020 20% At least 20% share in gross final energy
consumption

Reducing energy consumption by 20% compared to
projections20–20–20 strategy

2030 40% At least 27% of final energy consumption At least 27% energy savings compared with the business-as-
usual scenario2030 policy framework

2050 Energy roadmap 2050 80% High RES scenarioa: 30% less energy in 2050 than in 2005
with a 60% by 2040 − 75% share of RES in gross final energy

consumption
− 97% share of RES in electricity consumption

a Seven possible scenarios have been selected.
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launch of the Strategy on Adaptation to Climate Change [26] in
2013 complemented the European adaptation framework providing EU
policy makers with comprehensive guidelines on the process of
developing, implementing and reviewing adaptation strategies to face
climate change.

Nowadays, according to the European Commission guidelines, the
majority of the EU Member States have defined and implemented
comprehensive adaptation strategies, identifying suited measures and
interventions to reduce the impacts of climate change on the most
vulnerable sectors.

Adaptation is a dynamic process in which European countries have
been increasingly involved. Table 2 summarises the state of the art in
33 European countries concerning the NAS and NAP policy documents
as well as the implementation of national web portals on adaptation
aimed at informing policy makers, citizens and stakeholders on
national adaptation initiatives. Table 2 gathers and summarizes the
information reported by the EEA [14,27], the Climate-ADAPT platform
[28] and the POLIMP project [29].

As reported in Table 2, the first adaptation strategy in Europe was
developed in Finland in 2005. The early strategies were rather general,
but after less than a decade a more inclusive approach was adopted
(e.g. United Kingdom), implementing and integrating adaptation
measures into local sector-specific plans and subsequently combining
them under a common framework [26,52].

Nowadays about 76% of the European countries have adopted a
NAS and 61% have developed a NAP. Twenty-two web platforms are
also available all over Europe, eight of which (Austria, Denmark,
Finland, Germany, Norway, Sweden, Switzerland and UK) are more
inclusive and directly connected to the implementation of a national
adaptation strategy and/or action plan. However, the pioneer countries
paved the way for the diffusion of adaptation strategies providing an
exemplary guide for other countries [52].

3. A survey on climate adaptation strategies in the SEE
countries

A systematic survey on climate adaptation strategies in the SEE
countries was performed in the framework of the OrientGate project
aimed at gathering information on the status of adaptation policies and
encouraging the exchange of knowledge and experience on these issues
in territorial planning.

In particular, an in-depth analysis of the national policy framework
on adaptation was carried out in the 11 partner countries: Austria
(AT), Bosnia and Herzegovina (BiH), Bulgaria (BG), Croatia
(HR), Greece (GR), Hungary (HU), Italy (IT), Romania (RO),
Serbia (RS), Former Yugoslav Republic of Macedonia
(FYRM) and Ukraine (UA). These countries cover an area of
strategic importance either concerning territorial vulnerability to
climate change and associated risk. Moreover, there is a general
scarcity of a written documents, studies and information in English
on the adaptation policies and strategies in these countries.

Table 2
Overview of the national Adaptation policy framework in 33 European countries (as of
August 2014).

Country NAS NAP Web Portal

Austria Yes Yes Yes [30]
2012 2012 (German and

English)
Belgium Yes Yes Yes [31]

2010 (French)
Bulgaria Under

development
Under development n/a

Croatia Under
development

Under development Yes [32]
(Croatian and
English)

Cyprus Under
development

Under development Yes [33]
(Greek and
English)

Czech Republic Yes Yes Under
development2015 2017

Denmark Yes Yes Yes [34]
2008 2012 (Danish and

English)
Estonia Yes Yes Yes [35]

2016 2016 (Estonian and
English)

Finland Yes Yes Yes [36]
2005 2011 (Finnish,

Swedish and
English)

France Yes Yes Yes [37]
2006 2011 (French and

English)
Germany Yes Yes Yes [38]

2008 2011 (German and
English)

Greece Yes Yes (only
desertification)

Under
development2016

2001
Hungary Yes Yes Yes [39]

2008 2009 (Hungarian)
Iceland n/a n/a n/a
Ireland Yes Under development Yes [40]

2012 (English)
Italy Yes Under development Yes [41]

(Italian)2015
Latvia Under

development
Under development Under

development
Liechtenstein Under

development
Under development n/a

Lithuania Yes Yes Under
development2012 2012

Luxembourg Yes n/a n/a
2012

Malta Yes Yes Planned to be
developed in the
future

2012 2012

Netherlands Yes Yes Yes [42]
2007 2007 (Dutch, English

and Spanish)
Norway Yes Yes Yes [43]

2013 2006 (Norwegian and
English)

Poland Yes Under development Yes [44]
2013 (Polish and

English)
Portugal Yes n/a Yes [45]

2010 (Portuguese and
English)

Romania Yes Yes Under
development2013 2013

Slovakia Yes n/a Yes [46]
2014 (Slovak)

Slovenia Yes (only Forestry
and Agriculture)

Yes (only Forestry
and Agriculture)

Yes [47]
(Slovenian and
English)2008 2008

Spain Yes Yes Yes [48]
2009 2009 (Spanish)

Table 2 (continued)

Country NAS NAP Web Portal

Sweden Yes Yes Yes [49]
2009 2009 (Swedish and

English)
Switzerland Yes Yes Yes [50]

2012 2012 (German,
French and
Italian)

United Kingdom Yes Yes Yes [51]
2013 2013 (English)
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3.1. Method

The objective of the proposed survey was to systematise knowledge
and get a complete overview on adaptation policies in a pool of eleven
countries of great territorial relevance for which only fragmentary
information are available.

The project was rooted on three thematic centres (i) Forest and
Agriculture, (ii) Drought, Water and Coasts, (iii) Urban
Adaptation and Health and the research was aimed to fill knowl-
edge gaps and identify the main barriers that hinder the implementa-
tion of climate change adaptation policies and measures.

These three thematic areas, although not exhaustive, were selected
as representative of the major effects of climate change in South East
European countries. Per each thematic centre a set of key sectors was
identified and a common methodology was devised and applied in the
selected case studies.

As a preliminary task, a review of national adaptation strategies
(NAS), action plans (NAP) and other sectoral measures (not specifically
developed under the adaptation umbrella) on climate change adapta-
tion (CCA) was performed according to a common template reported in
Table 3.

In the proposed approach, each partner was asked to fill in the
survey template reporting on the specific measures foreseen in their
adaptation strategies and plans to face the impacts in the three selected
areas. The first round of the survey was held in spring 2013 and the
second round in spring 2014.

4. Results

The review on national strategies and plans highlighted that 7 out of
11 countries have approved a National Adaptation Strategy (NAS) and/
or an Action Plan (NAP) and 5 of them have also a web portal (Fig. 1).
Among the investigated countries, Austria and Hungary along with
their NAS have defined a roadmap for their implementation in a
comprehensive NAP and have also developed a national web portal.
Romania, and Greece have adopted a NAS and a NAP whereas FYR of
Macedonia and Ukraine have defined only a NAP, Italy has a NAP and
it is developing a NAP. As for the remaining countries, Bosnia and
Herzegovina, Bulgaria, and Ukraine have started the implementation of
a national adaptation strategy whereas Serbia has not yet defined any
strategy.

The preliminary analysis of the existing initiatives revealed an
increasing awareness at country level on the urgency and the necessity
to face climate change. In fact, many sectoral actions and autonomous
initiatives pointed out by the survey investigation were undertaken to
counteract climate change effects also in the countries that haven't
started yet an adaptation strategy.

Besides the reported initiatives, it should be noticed that several
programmes were launched in the SEE countries either to mobilize

policy makers on adaptation and to support coordination between
national, regional and international initiatives.

Among them it is worth mentioning the South East European
Forum on Climate Change Adaptation (CCA Forum) [53] that involves
80 members organized in four national networks: Croatia, FYR of
Macedonia, Montenegro and Serbia. It was initially developed by “The
Austrian, Croatian, Macedonian and Montenegro Red Cross” to focus
the humanitarian consequences of climate change in the SEE region.
Afterwards, the CCA Forum included also the social, economic and
environmental perspective, addressing four different projects:
Formation and Mobilization of National Networks on Climate Change
Adaptation, Climate Risk Analysis, Training in Communication and
Regional Forum on Climate Adaptation.

In this framework, several documents were produced to assess the
status of climate change adaptation initiatives and the risks for the
territory, among which four Regional Climate Vulnerability Assessment
Reports for Croatia, FYR of Macedonia, Montenegro [54] and Serbia
[55]. In particular, these documents were aimed at boosting local
climate vulnerability research, supporting a structured mobilization
and involvement of stakeholders as well as contributing to strengthen a
community safety and resilience culture.

Another interesting initiative is the “Southeast European (SEE)
Climate Change Framework Action Plan for Adaptation” 2009–2015
[56] funded by the Royal Ministry of Foreign Affairs of Norway. It
involved Albania, Bosnia and Herzegovina, FYR of Macedonia,
Montenegro and Serbia in a joint effort to provide a common platform
for sub-regional cooperation in climate change and to support the
development and implementation of a regional adaptation strategy for
the Balkans.

Other projects and local programmes were also funded by the EU
(e.g. CLISP [57]; AdaptFor [58]; CarpathCC [59]; MEDIATION [60];
RSC [61], etc.) that highly contributed to increase the knowledge on
vulnerability and adaptation themes as well as to boost integrated
adaptation planning processes in the Southern East European coun-
tries.

In the following, the results of the in-depth investigation on
thematic initiatives are presented with reference to the 3 thematic
centres: (i) Forest and Agriculture, (ii) Drought, Water and Coast, (iii)
Urban Adaptation and Health.

4.1. Forest and agriculture

Forests and agricultural lands in different geographical areas of the
European Union are highly affected by climate change [62]. In fact,
changes in average climate conditions as well as in the atmosphere
composition can trigger many and complex effects including deforesta-
tion, increased vulnerability of trees to secondary damages such as
insect and fungal infestations, drought and wildfires [14]. Similarly, as
farming activities are strongly dependent on weather conditions and

Table 3
Template to collect the information about Climate Change Adaptation (CCA) actions by thematic area.

Thematic centres Key sectors Example of CCA actions

Forest and Agriculture
Hydrogeology Measures to prevent floods, landslide, etc.
Forests Fire protection, adaptive forest management, etc.
Agriculture Irrigation water demand reduction, etc.
Other

Drought, Water and Coasts
Drought Interventions to reduce the vulnerability to desertification, etc.
Coastal and marine systems Strategies for adapting to sea-level rise, etc.
Water management Sustainable use of water resources, etc.
Other

Urban Adaptation and Health
Human health Adaptation to extreme meteorological events: heat waves, risk of flooding, etc.
Other
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water availability, climate change could affect negatively crop produc-
tivity by region [14].

As Forest and Agriculture are key sectors for territorial economy
many adaptation initiatives have thus been undertaken in the in
Southern Europe countries to enhance their resilience, among which:

– reforestation
– afforestation of abandoned areas
– sustainable management of forests and increase of protected areas
– introduction of protective forest belts
– interventions of protection against forest fires
– increased protection of forests against pest, vermin and plant

diseases
– biodiversity protection
– diversification of species in agricultural cultivations, change to other

species (e.g. later maturing and more fertile crops)
– change of fertilization management by utilization of organic fertili-

zers
– crop rotations
– water-saving and energy-saving irrigation technologies.

Besides these specific options, the survey results highlighted also
the important role of transversal measures that address the social
component. To this end, two main issues were tackled by some of the
partners: how to increase capacity building of local authorities/
institutions and how to raise stakeholders’ awareness (e.g. forest
owners, farmers, breeders, citizens).

The results highlighted that in the investigated countries there were
many initiatives aimed to put up at the same time specific adaptation
measures and community awareness options.

The most interesting initiatives in the framework of national
adaptation strategies are briefly described in the following.

In Austria the national strategy was addressed "to avoid the
adverse effects of climate change on the environment, society, and
the economy and to fully utilise any opportunities that may arise" [63].
It was intended to provide recommendations for action in fourteen
strategic sectors among which forestry and agriculture. This strategy
valorized the outcomes of researches on the effects of climate change in
tree species and pest infestations. However, a noticeable operating
contribution to adaptation came also from the Austrian Climate
Research Programme [64] in which a “Carbon calculator” was devel-
oped to support farmers in the optimization of humus-management.
Furthermore, information campaigns addressed forest owners in order
to provide information on climate change and advice on adaptive tree
species more tolerant to changes in environmental conditions.

Financial incentives were granted in Bulgaria to farmers in order
to boost the use of up-to date technologies (e.g. water-saving and
energy-saving irrigation equipment) and in Ukraine to encourage risk
insurance in Agriculture.

In Hungary the National Climate Change Strategy addressed
enhanced plant breeding activities to help the use and the spreading
of more resistant species.

In Italy, the strategies addressed mainly land degradation with
reference to reforestation for the recovery of erosion hazardous
territories and land reclamation of industrial sites. In fact, due to the
high hydrogeological risk, soil protection and hydrogeological risk
reduction were considered top priorities.

In FYR of Macedonia the salt-rich groundwater level was
controlled by reducing the amount of surface and groundwater and
drainage of micro-depressions in the valleys.

In Serbia a multidisciplinary approach was adopted to devise and
implement adaptation strategies aimed at increasing forest resilience to
climate change. Furthermore, both in Serbia and Croatia public
awareness was considered a key issue and many initiatives were put in
place to increase capacity building while facing climate change impacts.
These aimed at strengthening the role of local communities in

sustainable forest management, increasing the capacity of farming
community and improving advisory services for crop selection.

4.2. Drought, water and coasts

According to the projections of IPCC scientists, climate change will
have a noticeable impact on water resources with a wide range of
effects. Changes to the hydrologic cycle as well as to the amount,
timing, form, and intensity of precipitation will lead to an increased
risk of floods in Northern, Central and Eastern Europe whereas
droughts will be more frequent in Southern Europe [62].

From a hydrogeological point of view, global coastal areas will be
significantly affected being more vulnerable to sea level rise, changes in
precipitation, warmer ocean temperatures as well as salinization of
groundwater and the increase of acidity due to the increase of CO2

concentrations that concern both ecosystems and coastlines [62].
Furthermore, salt-water intrusion into freshwater reservoirs caused

by sea-level rise and overexploitation of groundwater resources can
lead to depletion of freshwater reservoirs with relevant consequences
on ecosystems, human activities and the economy with significant
impacts on agriculture, energy production and industry [19].

A wide range of measures were deployed in the SEE countries to
stem the damages of climate change on coastal areas and allow a better
management of water resources.

Many initiatives were undertaken by national governments on
flooding events prevention and water resources management, aimed
at increasing the resilience of the territory, among which:

– Development of vulnerability and flood risk maps and management
plans,

– Individuation of flood prone areas and evaluation of loss of retention
space and potential damage,

– Improvement of flood resistance systems (dams, river basin man-
agement, …),

– Implementation of public flood warning systems and evacuation
procedures from lowlands,

– Development of concepts for compensation measures,
– Reduction of the alterations and anthropic influence in the geomor-

phology of drainage basins,
– Minimization of conflicts between different end-users, agriculture

and public water supply with structural interventions to improve the
water supply infrastructures efficiency and reduce the losses and
reconversion of irrigation systems,

– Water quality monitoring.

As concerns more specifically coastal defence and valorisation,
interventions and measures to reduce flooding and erosion as well as
coastal habitat vulnerability and environmental degradation were
undertaken. Moreover, to increase communities’ safety and tourist
attractiveness of coastal areas, additional measures were taken such as
building of artificial reefs, nearshore breakwaters, artificial channelling
and drainage, sand feeding of high-profit tourist areas as well as
improving recreational facilities by implementing customised manage-
ment strategies.

As concerns drought, many actions were foreseen in the investi-
gated countries to cope with this problem, the most interesting one are
briefly reported in the following.

In Italy, the “National Action Plan to combat Drought and
Desertification” entrusted regional governments and watershed autho-
rities with the responsibility to implement specific agronomic, forest,
civil and social measures and adopt information, training and research
programmes, providing them with a coherent set of interventions
aimed at reducing the vulnerability to desertification.

In Romania, the “National Partnership Agreement for the 2014–
2020 Programming Period” underlined the need to improve national
monitoring and management policies in order to improve preparedness
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and reduce drought impacts. This improvement addresses two main
topics:

– Monitoring and prediction, to contribute to a broad early warning
system;

– Mapping and assessing, to evaluate the impact of droughts,
promote best practices, and develop infrastructures for irrigation
taking advantage from scientific knowledge advancements (climatic
data, soil and crops data).

It is also worth mentioning the Water Restriction Plan elaborated in
Bulgaria that implemented an informational and decision-making
system along with an alarm system for the population and socio-
economic entities at the level of single basin, in order to allow a better
management of water shortage. In this framework, a list of users with
different needs and priorities was also identified to ensure them a
minimum amount of water flow.

4.3. Urban adaptation and health

More than two thirds of European population live in urban areas, a
share that is expected to increase further in the future [19]. As centres
of population and economic activity, cities are particularly vulnerable
to climate variability [65]. Moreover, their urban design alters climate
change impacts, exacerbating some effects such as heat waves, urban
floods caused by a high percentage of impervious surfaces and water
scarcity due to the high concentration of people and socio-economic
activities [19].

In this framework, it should be also considered that extreme
weather events such as heat waves and windstorms, floods and
droughts, and storm surges have a proven strong impact on human
health.

Therefore, cities can be pivotal for the adaptation to global climate
change and can play a leading role in the transition towards a
sustainable future [66].

Accordingly, a wide range of adaptation measures has been
implemented in the SEE countries to tackle the problems related to
climate change in urban areas, addressing both monitoring and
information services and infrastructures. A selection by theme is
presented in the following:

– adaptation to extreme hydrological events (heavy rainfall events,
floods,..): detailed climate change vulnerability assessment, health
early warning system especially for vulnerable groups;

– adaptation to heat waves: monitoring of events, early warning
system, installation of drinking water standpipes in public spaces,
inclusion of climate change issues in spatial and urban planning to
reduce heat island effects, initiatives to inform and advise citizens
(e.g. a National Call Centre, booklets for advice, website and special
TV programmes), definition of strategies and procedures to protect
more vulnerable population.

As an example, 80% of the new buildings in the city of Linz (Austria)
were equipped with green roofs that allow achieving a good insulation
both from heat (the temperature decreases 30–60% below the tempera-
ture of normal roofs) and cold, reducing noise, pollution and storm-water
runoff at lower maintenance and operation costs.

Many voluntary initiatives on urban adaptation and health were also
undertaken by different cities in the investigated countries fostered by their
participation in EU funded initiatives [66]. Among these, it is worth
mentioning the commitment of some Italian cities to develop comprehen-
sive adaptation plans [67-69]. Padova and Reggio Emilia developed their
climate plans (2011) in the framework of the EU LIFE-LAKS project [70],
Ancona adopted its Local Adaptation Plan developed in the framework of
the EU LIFE ACT project [71], and Bologna approved its adaptation plan
developed in the framework of the EU LIFE-BlueAp project [72].

In this framework an important role is also played by the Mayors
Adapt initiative [73], built on the successful structure of the Covenant
of Mayors1 [74]. It was launched in 2013 in the framework of the EU
adaptation strategy, with the overall aim to promote urban leadership
in adaptation and to provide cities with an extensive support for local
activities addressed to increase climate change resilience.

Mayor Adapt and Covenant of Mayors have recently merged
(October 2015) and the new Covenant of Mayors for Climate and
Energy [75] announced as the “world's biggest urban climate and
energy initiative” in which thousands of local and regional authorities
cooperate voluntarily to achieve the EU energy and climate targets by
integrating mitigation and adaptation issues. This initiative is expected
to gather growing interest of local authorities to facilitate the opera-
tional integration of climate adaptation concepts in urban planning.

4.4. An overview in our sample

The review of climate adaptation policies in the SEE OrientGate
partner countries (Austria, Bosnia and Herzegovina, Bulgaria, Croatia,
Greece, Hungary, Italy, Romania, Serbia, Former Yugoslav Republic of
Macedonia and Ukraine) highlighted that although inclusive national
adaptation strategies have not yet defined in all the countries, specific
measures and actions addressing more vulnerable sectors have been
defined at local level and integrated in other territorial strategies.
Results show also that the three OrientGate thematic centres (Forest
and Agriculture, Drought, Water and Coasts, Urban Adaptation and
Health) are addressed either by country policies and local plans, with
specific differences related to different geographic conditions (Fig. 2).

This investigation also pointed out, as a main drawback, the lack of
a common structured framework that integrate energy, climate,
adaptation and urban planning issues. In fact, a cross-sectoral vision
drives the action strategies in the countries where a national adaptation
strategy is already in place (e.g. Austria and Hungary).

5. Policy evaluation

Assessing the efforts of countries in climate policy is one of the
main aim of different studies in scientific literature (e.g. [76]). The
measurement of countries’ climate policy performance is important for
supporting policy-making process as well as to raise public awareness
on environmental issues [77].

Most of the studies developed so far are aimed to assess progress
toward the reduction of greenhouse gas emissions and the mitigation of
their impact. To this regard, the related set of indicators are simply
based on greenhouse gas emission levels and/or rates of change to
compare states. As pointed out by Bernauer and Bohmelt [78] “this
approach does not fully capture a country's overall climate policy
performance; focusing on emissions does not automatically tell us how
strict or ambitious the climate policy of a given country is, since
emissions are also affected by factors other than policy (e.g. economic
developments or the weather)”.

Among the available policy indicators, the Climate Change
Performance Index (CCPI), published every year by Germanwatch
since 2006 [79], evaluates and compares the climate protection
performances of 58 countries that are, together, responsible for more
than 90% of global energy-related CO2 emissions.

The CCPI index combines indicators related to: emissions level
(30% weighting), development of emissions (30% weighting), renew-
able energy (10% weighting) and Climate policy (20% weighting).

Battig et al. [80] estimate and compare the cooperative behavior of
countries within the international climate change regime through a set

1 Network of European Mayors launched in 2008 by the European Commission after
the adoption of the EU Climate and Energy Package with the aim to endorse and support
the efforts deployed by local authorities in mitigating the effects of climate change.
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of five indicators (two of them measuring countries commitments to
the United Nations Framework on Climate Change (UNFCCC) and the
Kyoto Protocol) and three indicators quantifying “whether and how
effectively measures have been implemented in line with these agree-
ments” plus an aggregated Cooperation Index (CI) that evaluates 198
countries’ cooperative behavior within the international climate re-
gime.

In addition, Bernauer and Böhmelt [78] developed a Climate Change
Cooperation Index (C3-I) for up to 172 countries for the time period 1996–
2008 which “captures overall performance as well as performance in terms
of political behavior (output) and emissions (outcome)”. Some other studies
focus on the application of indexes to evaluate climate policies based on
exergetic analysis (see e.g. [81]). They demonstrate the effectiveness of this
procedure in supporting both policy planning and resource management.

In Table 4 both the CCPI and the CI for the eleven Southern
European countries in our sample are reported. A comparison among
these index is depicted in Fig. 3.

6. Discussion and conclusions

The high level of complexity, uncertainty, and the long time frame of
processes triggered by global warming require a strategic comprehensive
planning approach to ensure the effectiveness and coordination of climate
strategies as well as to promote cooperation among the different institu-
tional bodies.

Improving the approach to adaptation represents therefore a new
challenge for scientific research that should be faced by integrating policy,
technical and social components. Particular efforts should be addressed to
improve the scientific knowledge, the decision-making mechanisms and to
foster an active stakeholder engagement to cooperate for the achievement
of common goals.

In this framework an important point is to raise citizens’ awareness and

preparedness towards the dangerous effects of climate change. In this
context, adaptation has a key role and is currently a worldwide main
concern in the policy agendas. The majority of governments as well as Local
Authorities have acknowledged the importance of facing extreme weather
events with a precautionary approach due to their multiple and complex
effects on environment, human life and infrastructures. Adaptation strate-
gies, even if in a fragmented way have become increasingly popular. As
concerns Europe, the sound framework on energy and climate, mainly
focused on mitigation, is complemented by several documents on adapta-
tion that encourage countries to implement their national adaptation
strategies. Currently 26 out of 33 European countries have already defined
a NAS and 5 are developing them, whereas NAPs were implemented in 19
countries.

As in climate change mitigation, EU sponsored initiatives (e.g.
[53,73]) as well as EU Transnational Cooperation Programmes con-
tribute noticeably to encourage and support policy makers in under-
taking concrete initiatives.

Some general considerations arisen from this analysis can be useful
for the definition of adaptation strategies:

1. A close cooperation among all stakeholders involved in the adapta-
tion processes is required to build a broad consensus on adaptation
strategies;

2. Raising awareness and improving local authorities, sectoral practi-
tioners and stakeholder's capacities is a key issue to improve
resilience;

3. Adaptation actions should be mainstreamed into all relevant policy
areas at all levels of governance;

4. Cross-sectoral actions should be promoted to avoid negative side-
effects (maladaptation) and to exploit synergies and opportunities;

5. Monitoring and information systems should be put in place to
improve preparedness, evaluate the progresses and provide feed-
backs for re-directing the adaptation strategies.

Fig. 1. Status of implementation of National Adaptation Strategies (NAS), National Action Plans (NAP) and Web portal in the SEE countries (on the basis of the EEA2 report [14] and
the data provided by the OrientGate project partners).

2 Bosnia and Herzigovina, Montenegro, Serbia, The Former Yugoslav Republic of
Macedonia and Ukraine are not EEA member.
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