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Foreword
Mountain ecosystems enrich the lives of over half of
the world’s population as a source of water, energy,
agriculture and other essential goods and services.
Unfortunately, while the impact of climate change is
accentuated at high altitude, such regions are often
on the edge of decision-making, partly due to their
isolation, inaccessibility and relative poverty.
That is why The United Nations Environment
Programme and GRID-Arendal have partnered on
a series of outlook reports about the need for urgent
action to protect mountain ecosystems and to mitigate
human risk from extreme events. Covering the Western
Balkans, Southern Caucasus, Central Asia, (tropical)
Andes and Eastern Africa, the reports assess the
effectiveness of existing adaptation policy measures and
the extent to which they apply to mountain landscapes,
going on to identify critical gaps that must be addressed
to meet current and future risks from climate change.
The result of a broad assessment process involving
national governments and regional and international

experts, the reports offer concrete recommendations
for adaptation. This includes sharing regional good
practices with the potential for wider replication to
improve cost efficiency and adaptation capacity.
While each of the regions is covered in a dedicated
report, they all face similar issues. On one hand,
rising temperatures and changing precipitation
patterns affect a range of mountain ecosystems,
including forests, grasslands and lakes. On the
other, drivers such as pollution from mining and
unsustainable agriculture erode their ability to
cope with these changes. The combined impact
is increasing vulnerability among the local and
downstream populations who depend on mountain
ecosystems – especially when they are isolated from
markets, services and decision-making institutions.

is already having an impact on the region and the
mountains are a hotspot for hazards like flooding
from intense precipitation and accelerated snowmelt
or the growing frequency and intensity of wildfires.
These increase the risk to the economy and
livelihoods, mortality and morbidity, public safety,
ecosystem functions and species loss, as well as
reducing energy security through water scarcity.
The analysis concludes that a stronger policy focus is
needed for the mountains of the Western Balkans to
address key climate risks. The good news is that there
are multiple opportunities and relatively cost-efficient
measures, such as ecosystem-based adaptation, that
can be implemented, and the report includes a gap
analysis highlighting specific areas where policy
coverage or coordination can be improved.

This report explores the Western Balkans, which is
a mountainous region stretching across Albania,
Bosnia and Herzegovina, Croatia, FYR Macedonia,
Montenegro, Serbia and Kosovo.1 Climate change

We hope that this report will serve as a practical
companion for local, regional and national policy
makers seeking to protect fragile mountain
ecosystems and the people who depend on them.

Achim Steiner
UNEP Executive Director and Under-SecretaryGeneral of the United Nations

H.E. Andrä Rupprechter
Austrian Federal Minister of Agriculture, Forestry,
Environment and Water Management
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Executive summary
The Western Balkans is a mountainous region and
a hotspot of climate change. Over the past decades,
warming has accelerated, and throughout the 21st
century it is projected to be higher than the world
average. The observed changes in precipitation over
the past few decades are less clear, but almost all
climate models agree the countries within the region
will experience a significant decrease in precipitation
within the 21st century, accompanied by an increase
in drought conditions and therefore water availability.
Annual flow reductions in the regions’ rivers of up
to 15% are projected for 2°C warming above preindustrial levels, and by up to 45 per cent in a 4°C
world. Overall, climatic extremes are projected
to become more common, including a significant
increase in the number of extreme heat events. Heavier
precipitation events are expected in the winter months,
whilst summers are projected to become even drier.
Many of the impacts will be manifested in the
mountain regions and their downstream areas.
Mountain-specific climate hazards include reduced
snow cover (up to 50 days less by 2050 across the
Dinaric Arc); increasing occurrence of winter and
spring flooding from intense precipitation and
accelerated snowmelt; increases in the frequency
and intensity of wildfires; heavy snow precipitation
and cold extremes; the appearance of new disease
vectors; and decreasing annual river discharge and
low flow periods. Many of these impacts are not
only a future issue, but also a present-day concern.
The catastrophic flooding in Serbia and Bosnia
and Herzegovina in 2014, and regularly occurring
6

extreme heat events and wildfires across the region
are some recent examples.
In the absence of adequate adaptation measures, key
risks for the region arising from these hazards include
economic and livelihood losses, increased mortality
and morbidity, decreased public safety, impaired
ecosystem functioning and the loss of species, and
decreased energy security through water scarcity.
At present, relatively few sectoral policies or strategies
adequately integrate goals and measures related to
climate change adaptation, despite these sectors
being highly exposed to and vulnerable to climate
change. Furthermore, mountainous areas are rarely
taken into account.
Many of the key risks arising from climate hazards in
mountainous regions identified in this assessment cut
across several sectors. This assessment has analysed
these existing sectoral policies to the extent to which
can they address the most pressing climate changerelated risks, and whether they generate positive effects
for the socio-economic system and local communities.
Gaps exist for most of the key climate risks identified.
The most common gaps include inadequate policy
coverage at different scales (e.g. regional, national and
local); a lack of institutional coordination (including
mechanisms) across sectors; a lack of or limited vertical
integration from the EU to local administrations;
and limited or low financial capacities to finance
adaptation measures. In some cases, no policies exist
to address existing or future risks.

Wildfire on the outskirts of Dubrovnik, Croatia

In many cases, policies are better suited to existing
(or static) conditions rather than preparing for
future changes. Although the situation varies greatly
between countries, some sectors represent positive
exceptions with policies that contain forward-looking
elements for adaptation. Policies pertaining to water
and flood management, forests and biodiversity, and
energy appear to be the most effective in this regard.
Several good examples of adaptation in action exist
within the region that can be replicated, including
trans boundary flood and water management, urban
adaptation initiatives, early drought monitoring, and
heat wave early warning systems.
The countries of Western Balkans need to improve
their existing policy frameworks in order to address
current and future adaptation needs, given the
existing and future vulnerability of the region to
climate change. Besides the fact that EU standards
are a requirement in some cases, the EU integration
process presents an opportunity, as well as sources of
good examples, to further improve and harmonize
the policies towards adaptation goals. One good
example is the EU Floods Directive, which takes
into account future climate impacts and provisions
for regular methodological updates and revisions
according to the latest scientific information on
climate change. The EU Water Framework Directive
is another example, which supports an integrated
approach to water and drought risk management.

Western Balkan countries fail to address mountain
issues specifically, with only a few exceptions (e.g.
winter tourism). Essential to this task is the design,
collection and monitoring of mountain-specific data
on climate change trends and risks.
Sub-regional coordination and transnational
synergies should be strongly promoted, with a specific
focus on mountain environments. Processes such as
the Dinaric Arc Initiative could be strengthened and
built upon. Policy-makers should consider a subregional approach to investments (including climateproof measures) in prevention and preparedness in
various sectors to avoid duplications and improve
coordination. Sub-regional adaptation strategies
and plans would thus further ensure sustainability at
national level.

At the same time, a stronger mountain focus is needed
for adaptation policies, as most existing policies in the
7

Recommendations

In complying with UNFCCC obligations and
reporting requirements, the countries of the Western
Balkans have already demonstrated an increased
knowledge and awareness of, and action on, climate
change risks and adaptation. Nevertheless, enhanced
action towards climate change and adaptation in
mountain regions remains crucial, both at the policy
and technical levels.

1) Promote the design, collection and
monitoring of mountain-specific data
on climate change trends/risks.
There is currently insufficient access to relevant
disaggregated climate/environmental data on
mountains in the Western Balkans, although this
is essential for informed decision-making and the
development of appropriate policies and actions.
Specific actions could include developing dedicated
national and regional data monitoring programmes
for climate change risks and adaptation in
mountains.

goods and services to the sustainable development
of the Western Balkans (e.g. through tourism,
energy provision and water security); (ii) increasing
awareness of the socioeconomic and environmental
impacts that climate change and natural disasters
have on human well-being, both in mountain and
downstream environments (e.g. flooding) and
(iii) developing adaptation actions with a stronger
mountain focus. These actions should be built on
a solid foundation of accessible data for informed
decision-making.

among other things, relatively inexpensive actions
such as awareness-raising of climate change among
local communities and stakeholders in charge
of the most pressing policies such as disaster risk
management/reduction, as well as the adoption of
innovative means, such as insurance schemes and
financial tools. This also includes capacity-building
measures.

3) Improve policy evaluation.

Resilient ecosystems can help curb the impacts of
climate change and natural hazards. Ecosystembased adaptation (EbA) encompasses a range of
low-cost options which promote the sustainable
use of natural resources while planning for and
adapting to changing climate conditions, which
can benefit communities in mountainous and
downstream areas.

Expected outcomes from policy focus areas –
defined using quantitative indicators – should
be agreed upon, which would allow progress to
be monitored against the objectives and improve
policy performance evaluation. Where appropriate,
priority should be given to the implementation
of existing laws and policies, rather than to the
development of new legislation.

2) Give a stronger mountain focus to
adaptation policies.

4) Implement no-regret measures and
avoid maladaptation from the outset.

Most existing policies in the Western Balkans fail to
address mountain issues specifically, with only a few
exceptions (e.g. winter tourism). Specific actions
that could be taken include (i) acknowledging the
important contribution of mountain ecosystems’

For action towards a more resilient West Balkan
region, it is imperative that policymakers adopt an
approach that avoids maladaptation and embraces
no-regret measures, especially in the case of limited
budget and capacities. No-regret measures imply,
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5) Promote ecosystem-based approaches
to adaptation in mountains.

6) Support the development of
sustainable solutions and practices in
the fields of water, tourism, renewable
energy and energy efficiency in
mountain areas,
which in turn will also provide benefits for climate
change adaptation and disaster risk reduction.
The needs of men, women and specific vulnerable
groups should be considered.

7) Further harmonize national legislation
with relevant EU laws and policies.
In view of progressive integration into the EU, national
legislation should be further improved and harmonized
with the relevant directives, such as the EU Floods
Directive and the EU Water Framework Directive, that
take into account future climate impacts and provide
regular methodological updates and revisions according
to the latest scientific information on climate change.

8) Increase regional coordination
and cooperation on climate change
adaptation.
Subregional coordination and transnational synergies
should be strongly promoted. Policymakers should
consider a (sub)regional approach for investments
in prevention and preparedness in various sectors
to avoid duplications and improve coordination.
Subregional adaptation strategies and plans would
further ensure sustainability at the national level.
The EU Stabilisation and Association Process and
its Regional Environmental Network for Accession
could become the organizing focus for a regional
approach to adaptation. Any new scheme designed
to coordinate and promote regional approaches on
adaptation would do well to take into account the
wide array of organizations, programmes, projects
and activities already in place to move the Western
Balkans towards a climate-proofed future.

9) The Alpine Convention and the
Carpathian Convention can provide
a source of inspiration and act as a
potential model for regional cooperation
and action on mountains in the Western
Balkan countries.
UNEP could provide the forum to assist in the
development of a (sub)regional approach to climate
change and adaptation in the Western Balkan
Mountains. A strengthened regional co-operative
approach could provide a platform for the design
and implementation of regional climate change
adaptation strategies/action plans, prioritized action
in targeted sectors, and exchange of knowledge and
information (including local adaptation knowledge
and guidelines), further contributing to the
implementation of global Multilateral Environmental
Agreements (MEAs) and agreements including
the UNFCCC, Convention on Biological Diversity
(CBD), United Nations Convention to Combat
Desertification (UNCCD), as well as the Sustainable
Development Goals (SDGs).
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Introduction
The Western Balkans is a designation used (most
commonly by the European Union) for a region which
includes Albania, Bosnia and Herzegovina, Croatia,
FYR Macedonia, Montenegro, Serbia and Kosovo.1
The region, considered mountainous in its own
right,2 includes the Dinaric Arc mountain range,
which stretches across Albania, Croatia, Bosnia and
Herzegovina, Serbia, Montenegro, and Kosovo.1
Mountains and the complex terrain of the region
have contributed to shaping this region, forging
strong local identities and, with external influences,
producing a complex matrix of several languages,
religions, and world views. The region retains some
of Europe’s richest areas with regards to natural
habitats, biological diversity, karst phenomena and
lakes and rivers.
With the exception of Albania, all the countries
of the Western Balkans were formerly part of the
Socialist Federal Republic of Yugoslavia, which
dissolved in 1991. While the rest of emerging Europe
transitioned peacefully out of communism and
into democracy, many Western Balkans countries
spent the 1990s engulfed in conflict following
this disintegration, which caused widespread
devastation, delayed the countries’ economic
transformation and has resulted in markedly lower
living standards compared with the EU countries.
Yet in the 2000s, these countries all made impressive
gains in rebuilding their war-torn economies and
transitioning to market economies.

Today, the countries of the Western Balkans are at a
turning point in the development of their economies,
societies and environment. A number of social,
economic and other drivers will shape the region’s
future. Integration with the European Union and EU
accession are the principal objectives for countries
in the region (Croatia having joined in 2013), in
the hope that they will bring security, stability and
prosperity to the peoples of the region. Closer
integration with the EU will strongly influence
environmental and climate policies, laws and actions
in the coming decades.
The region as a whole faces similar environmental
problems, which need to be tackled both within
the countries themselves and across borders.
There are legacy issues related to war, former
industrial and mining sites, illegal dumping of
waste, and the extraction of minerals. Improving
air quality, the protection and use of water bodies,
the conservation of biodiversity and the sustainable
management of land, forest and water resources are
all pressing priorities of the region. The shift from
the industrial past to advanced, post-industrial
economies is bringing about a shift in consumerism
and challenging ecological sustainability. Climate
change will bring additional challenges and pose
additional risks to ecosystems and society. As a
whole, the region is expected to become drier,
with more heat extremes. This will coincide with
extreme weather events such as heavy precipitation,
resulting in flooding.

Velebit, Croatia

Kamberovica, Bosnia and Herzegovina
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Albanian Alps seen from Shkodër

13

Globally, mountains are increasingly recognized for
their vital importance in providing multiple services
to both mountain and downstream communities:
the same is true for the mountains of the Western
Balkans. These services include that of “water
towers”, supplying water (especially in summer)
and for hydropower; as centres of both biological
and cultural diversity; and as places for tourism and
recreation. However, mountain geo- and ecosystems
are also highly sensitive to environmental change,
and extreme events can have major consequences for
both mountain and downstream areas. In order for
the mountains of the Western Balkans to continue
providing essential services downstream, adaptation
policies and actions are therefore needed that take
into account or address mountain needs.
Against this background, this Outlook has been
prepared by several national and international experts
from UNEP, its collaborating centre GRID-Arendal
and the Environmental Innovations Association
(EIA). This outlook synthesizes and analyses
existing climate change adaptation responses in the
mountainous regions of the Western Balkans and the
extent to which they address key climate risks.
In doing so, the authors and contributors have
largely followed the definitions set out in the IPCC’s
Fifth assessment report. The outlook has used three
main steps: 1) the determination of the main climate
hazards, vulnerabilities and key risks. Once identified,
these key risks are considered as priorities to be
addressed by adaptation policy; 2) the identification
of existing measures (policies, strategies) for climate
change adaptation, and 3) the analysis of the extent
to which these existing measures can respond to the
key risks (gap analysis). Several best practice case
studies are also highlighted.
14

This synthesis publication has used as it sources of
information: peer-reviewed journal articles, grey
literature sources (e.g. those available from NGOs and
international organizations); government reports
including the National Communications submitted
by countries to the UNFCCC); and extensive expert
input through stakeholder consultation.
Participants to the stakeholder consultation in
Budva, Montenegro, July 2015:
• Zdravko Kutle, Blidinje Nature Park, Bosnia and
Herzegovina
• Vlatko Trpeski, Ministry of Environment and
Physical Planning, FYR Macedonia
• Milena Spicanovic Bulatovic, Ministry of Sustainable
Development And Tourism, Montenegro
• Olivera Kujundzic, Ministry of Sustainable
Development and Tourism, Montenegro
• Stana Bozovic, Ministry of Agriculture and
Environmental Protection, Serbia
• Jasmina Muric, Ministry of Agriculture and
Environmental Protection, Serbia
• Agim Qehaja, Ministry of Environment and
Spatial Planning, Kosovo1
• Qenan Maxhuni, Ministry of Environment and
Spatial Planning, Kosovo1

WESTERN BALKAN MOUNTAINS

Climate change in the region and
key risks for vulnerable sectors

Uvac river canyon, Serbia
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Trends and scenarios

Trends in annual
temperature
1960-2014
ºC/decade
+0.5

Observed changes in climate
Temperature
Temperatures have risen in the region in the last
fifty years, and every country in the region has
experienced warming with this trend accelerating
in the most recent decades (UNFCCC National
Communications). Summer is the season which

Sunrise in the Dinaric Alps
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has warmed the most (Kostopoulou and Jones,
2005). One important effect of this trend is that the
frequency and severity of temperature extremes
has also increased across the region. In Albania, for
example, the increase in the number of days over
40°C has been one of the clearest observed changes
in recent decades. Heatwaves across the region are
increasing in frequency and severity.

Precipitation
The observed changes in precipitation in the last fifty
years are not as pervasive or clear as the observed
warming. Generalizing about the observed climatic
trends is difficult due to the complex topography of
the mountains, especially as the Western Balkans
has two climatic areas – the Mediterranean and the
alpine/continental. However, overall the region has
received a decreasing amount of precipitation, with
Albania, Croatia and FYR Macedonia displaying
the clearest downward trend. The mountain region
of Gorski kotar in Croatia had the greatest decrease.
Bosnia and Herzegovina, Montenegro and Serbia
experienced mixed or unchanging precipitation
patterns. Droughts have become significantly more
common in Serbia, FYR Macedonia and Kosovo.1
Within the region, the Dinaric Alps generally receive
the most precipitation (Lelieveld et al., 2012). The
mountains in the Western Balkans are therefore
central to the flow of fresh water (Schneider et al.,
2013), as decreasing precipitation and increasing
evapotranspiration are combining to make the
region, and soils in general, drier.
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Sources: EEA, 2015, “Trends in annual temperature across Europe”;
EEA, 2014, “Trends in annual precipitation across Europe”,
(eea.europa.eu, access October 2015).
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Heavy precipitation change
Projected changes from 1971-2000 to 2071-2100

Summer

-25-15 -5 5 15 25 35 45 %

Predicted changes
Temperature
Predicting the climate in mountainous regions is
particularly difficult due to the complex topography.
Mountains create diverse microclimates, which
require high density of measurement. The distinct
local differences also require high-resolution climate
models, which are scarce. The consensus among the
existing models, however, predicts that the Western
Balkans will experience substantial warming
throughout the twenty-first century. This regional
warming will be higher than the worldwide average
(World Bank 2014). In Europe generally, warming
is expected to increase with altitude (Kotlarski et
al., 2011), and some National Communications
(including those of Serbia and Montenegro) to the
United Nations Framework Convention on Climate
Change (UNFCCC) also indicate that the highest
warming will occur within the mountainous regions
of these West Balkan countries.

Winter
-25-15 -5 5 15 25 35 45 %

Source: EEA, 2014, “Projected changes in heavy precipitation
in winter and summer”, (eea.europa.eu, access October 2015).
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According to a regional model based on the medium
emission scenario, the Eastern Mediterranean is
expected to be 3.5–7°C warmer by the end of the
twenty-first century, with the highest daytime increases
found in the Balkans (Lelieveld et al., 2012). Another
model based on a high emission scenario predicts
5–8°C of warming in the Eastern Mediterranean in
summer, again predicting the Western Balkans to
receive the highest warming (Önol and Semazzi, 2009).
Extremely warm days are particularly damaging to

human life. What are currently regarded as extremely
hot summers will become the norm in 2100. By this
time, the warmest summer on record from 2007 will
become among the 5 per cent coldest (Lelieveld et al.,
2013). Days over 35°C are expected to increase by two
weeks in the Balkan Mountains and one month in the
region. The same model projects winter temperatures
to rise by 3°C.

Precipitation
The Western Balkans will witness a significant decrease
in annual precipitation. However, projections for
precipitation are not as clear or regular as predictions
of temperature. The expected precipitation decrease
is more pronounced in high emission scenarios than
low-emission scenarios and is particularly strong in
the summer (Önol and Semazzi, 2009). In winter,
on the contrary, precipitation will increase in the
mountains and the region in general (Kotlarski et al.,
2011; Lelieveld et al., 2012). The annual number of
rainy days could decrease by 10–20 days in a medium
emission scenario by the end of the twenty-first
century. No increase in extreme precipitation events
are expected in the region (Kharin et al., 2013);
however, flooding is predicted to become more
frequent due to more precipitation in winter causing
spring floods (Islami et al., 2009).
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Key risks for relevant sectors and ecosystems
Water
Presently the Western Balkan countries are some
of the most water-rich in Europe with regards to
the amount of water available per person (10,600
cubic metres, which is twice the European average)
(World Bank, 2003). Most of this water originates
from the mountainous headwaters (García-Ruiz et
al., 2011), and several countries receive a significant
share of their water from other countries through
transboundary rivers.3 Water resources have always
played an important role in the economy of Western
Balkans countries, and are exploited for irrigation,
drinking water supply, industrial needs, livestock

production and tourism. Agriculture still plays an
important role in the economies of the region and
employment, despite its overall decline compared
with industry and the services sector.4 Almost 50 per
cent of land in the region is used for agriculture: 19
per cent as pastures and 29 per cent for arable land
and permanent crops. This sector is heavily waterdependent, where disruptions in the precipitation
regime and a higher risk of drought and extreme
weather have significant implications on the stability
of the sector. Water resources are also used to
generate electricity. On average, about 37 per cent
all electricity generated comes from hydropower,
although this is much higher in Albania (100 per
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100 km

Mavrovo ski centre, FYR Macedonia

cent), Croatia (42 per cent) and Montenegro (45.3
per cent). Hydropower can be affected by accelerated
evaporation and drought, and changes in the timing
and volume of flow to storage systems. More frequent
extreme events, such as flooding, may also threaten
all types of energy infrastructure, with the associated
increase of maintenance costs.
The region faces a number of common water issues
across all countries, including weak transboundary
cooperation and pollution. Climate change poses
additional challenges to water availability, quality
and management. Following the breakup of former
Yugoslavia, there are more than 13 internationally
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Groundwaters and karstic aquifers: crucial but understudied water resources
About half of the water that originates in
the Western Balkan mountains flows into
underground rivers and aquifers, with the other
half draining into surface rivers. Groundwater
found in aquifers is an extremely important
source of water and is often cheaper to extract than
surface water in the region (Stevanovic, 2008).
Within the region, there are two types of aquifers
– karstic, which are dominated by limestone and
dolomites, and alluvial-sedimentary. The karstic
aquifers are located along the Dinaric coast and
within the mountains, while the alluvial aquifers
are formed along the rivers. Fifty per cent of
the total population of the Western Balkans
are thought to depend on groundwater (World
Bank, 2003), much of which comes from karstic
aquifers. Several cities with over a million people,
such as Skopje, Sarajevo and Podgorica, are almost
entirely dependent on groundwater from karstic
aquifers. Some of the Dinaric karstic groundwater
of Bosnia and Herzegovina, Serbia, Croatia, FYR
shared river basins and four transboundary lakes.
Most countries share one or more of these river
basins, making this an important area for regional
cooperation and effort. However, transboundary water
cooperation remains generally weak, with low political
prioritization, insufficient institutional capacity, weak
information exchange and joint monitoring and, in
some cases, conflicts constituting some of the main
factors. Knowledge of transboundary groundwaters
and aquifers remains crucially low, despite the
importance of this resource (UNECE, 2011).
Water quality is also a cause for serious concern.
Discharge of wastewater is a major source of
20

Macedonia and Albania meets 90 per cent of the
total water demand (UNECE, 2007).
Despite the importance of this resource, less
information is available in terms of its quantity
and quality compared with that of surface waters.
Shallow aquifers are at high risk of pollution from
point and non-point sources, which is a serious
concern given its use as human drinking water.
Many aquifer boundaries – which extend across
national borders – have not been delineated, thereby
posing additional challenges to transboundary
cooperation. Groundwater monitoring and assessment
has been neglected during the past ten years and
little is known at present about the availability of
groundwater or its potential extraction capacity, even
though these aquifers are the main sources of drinking
and industrial water (World Bank, 2003). Moreover,
few studies exist on the impact of climate change on
karstic aquifers (Hartmann et al., 2014).
pollution for both surface and groundwater sources,
and wastewater treatment is often poor or nonexistent. Although freshwater quality is high in
mountain streams and in the upper reaches of
rivers, wastewater from urban areas and industry
has polluted the course of lower rivers, including the
Sava River in Serbia and the Sitnica River in Kosovo1
(EEA, 2010). In many areas of the Western Balkans,
groundwater sources are at risk from contamination
from agricultural run-off – the largest contributor
of nitrogen pollution – and other sources (World
Bank, 2003). Mining sites in the region have also
contributed to water pollution through release of
heavy metals and tailings.

Climate change will exacerbate already existing
pressures on water resources and will pose significant
risks to sectors where water is a limiting factor,
including agriculture, industry and livelihoods.
Almost all climate projections agree that the
countries in the region will experience a significant
decrease in precipitation in the twenty-first century,
accompanied by an increase in drought conditions
and therefore a decrease in water availability (Islami
et al., 2008; World Bank, 2014).
For the region as a whole, annual run-off is expected
to decrease by up to 15 per cent if warming is 2°C
above pre-industrial levels, and by up to 45 per cent
in a 4°C world (Schewe et al., 2013). The seasonality
of rainfall will also change. Longer low-flow periods
in rivers and a significant reduction in low-flow
magnitudes are expected during the summer season
(Arnell and Gosling, 2013; Dakova, 2005; Dankers
and Feyen, 2009; Schneider et al., 2013), which will
bring a number of problems.
Higher temperatures will also shift the snowline
upwards. By 2050, a reduction of up to 20 days in
snow cover is expected across the Balkans and up to
50 days in the Dinaric Arc (Schneider et al., 2013).
More intense rainfall and increased snowmelt during
the winter will increase the river flood risk in both
winter and spring across the region (World Bank,
2014), but the time of greatest risk will change from
spring to winter for snow-influenced rivers.
Albania contains glaciers with a spatial area of less
than 0.05 km², which are some of the lowest-altitude
glaciers in the Northern Hemisphere. Although
their ice has been steadily thinning and their glacier
fronts have retreated, they have survived until now
due to local influences in climate and topography,
including avalanches and wind-drift snow and
shading. In Montenegro, there are no glaciers; only

areas of permanent snow accumulation at Debeli
Namet (Ministry of Sustainable Development
and Tourism, 2015). However, predicted future
warming (especially in the summer) alongside drier
conditions might result in the disappearance of all
glaciers within the coming decades (Grunewald &
Scheithauer, 2010).

Land resources
The quality of soil and land has widespread
implications not only for agriculture but also for
the productive capacity of the land, and the risk of
soil and land degradation is likely to increase with
climate change. Increases in temperature, changing
precipitation patterns, floods and droughts directly
influence the properties and processes in soils, which
can lead to accelerated erosion, land degradation
and desertification (EEA, 2008). When droughts
(which are forecast to increase significantly during
the summer periods in the Balkans) are followed
by periods of intense rain on steep, unstable terrain,
the soil is not able to absorb rainfall, resulting in
excessive run-off, landslides and floods. Wildfires and
overexploitation of resources can further contribute
to desertification.
The Western Balkans is characterized by a
mountainous landscape and abundant forest
coverage; hence there are areas where desertification
and land degradation is a concrete environmental
issue. Degraded soils and land are unable to retain
as much water, leading to increased flooding, and
increased pollution and sedimentation in rivers
and streams. The loss of topsoil is a global problem,
which also affects the Western Balkan countries.
In Albania, erosion affects about 25 per cent of the
country, with the most critical areas being Shkodra,
Tropoja, Saranda and Gjirokastra. In Croatia,
about 90 per cent of the soil surface is exposed to

Satellite image of wildfires on the Balkan peninsula, 2007
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water and wind erosion (UNEP/ENVSEC, 2012).
In Serbia and Montenegro, the excessive cutting of
trees in mountainous areas is among the causes of
increased erosion and flooding (ENVSEC and UNEP,
2012). However, the quality of land has improved in
certain areas. Parts of Montenegro have, rather than
degrading, become steadily more resilient since the
1950s, due to a significant increase in vegetation
across the country, leading to decreased run-off and
better infiltration (Nyssen et al., 2012).

Food resources
All countries in the region have extremely diverse
natural potential for agricultural production,
ranging from fertile plains and river valleys to the
less productive karst, hilly and mountainous areas.
Agriculture remains an important part of the
economies of Western Balkan countries, despite the
growth of industry and service sectors. It employs
a large number of people, and occupies a large
proportion of land in each country. On average,
11 per cent of gross domestic product (GDP) is
generated by the agricultural sector in the region
(the share of agriculture, forestry and fishing in
national GDPs for 2012 ranged from 5 per cent in
Croatia to 21.3 per cent in Albania; far above the
EU-27 average of 1.7 per cent) (FAO, 2014). Eighteen
per cent of the population (up to 41 per cent in
Albania) are employed in agriculture (World Bank,
2012), which is often the economic and development
engine for rural areas, where the proportion of
people employed in agriculture is much higher than
the national averages.
Agriculture is also one of the sectors most vulnerable/
sensitive to changes in climate, because the growth
cycles of animals and crops are closely bound to
climate and weather conditions. Most crops within
the region are rain-fed, with little irrigation or storage
22

capacity available. This makes crops susceptible to
rising temperatures, increasing evaporation and
changing precipitation patterns. In particular, the
increasing occurrence of droughts in the Balkans
has been identified as a key risk for agricultural
production (Giannakopoulos et al., 2009; Gocic and
Trajkovic, 2014; Kos et al., 2013).
The effects of climate change are already present
in the agriculture sector in the Western Balkans.
One regional analysis (REC, 2011) showed that
extreme events and higher intra-annual variability
of minimum temperature have led to a higher
probability of crop failure from frost damage.
Increases in the occurrence of hot days and declines
in rainfall or irrigation have also resulted in reduced
yields, while warmer winters can reduce the yields of
stone fruits that require winter chilling. On the other
hand, increased temperatures in spring and summer
have been shown to accelerate crop development for
short-cycle crops.
Future projections of climate change and its impact
on agriculture at the European level indicate that in
southern areas, including the Balkans, there will be
more losers than winners. Key risks include lower
harvestable yields, higher yield variability, and
reductions in area suitable for growing traditional
crops (Olesen and Bindi, 2002). Climate change in
the absence of adaptation measures will be largely
detrimental to agricultural production, including for
the most important agricultural products in terms of
production area and economic output, cereals and
fruits (predominantly grapes), of which Serbia is the
biggest producer (Mizik, 2010; Volk, 2010).
Significant declines in yield are predicted, according
to the limited studies available. Projections for
Albania indicate that the production of rain-fed
grapes and olives will decline by about 20 per cent

if there is 1.8°C warming. In FYR Macedonia, yield
declines of up to 50 per cent are expected for maize,
wheat, vegetables and grapes at 1.62°C warming in
the Mediterranean and continental areas (Sutton
et al., 2013). In Serbia, most yields are projected
to decline for rain-fed crops for the period 2030 to
2060, compared with present day (Giannakopoulos
et al., 2009). However, negative impacts of
climate change on yield could be reduced or even
reversed if adaptation options were implemented,
but these would require 40 per cent more water
(Giannakopoulos et al., 2009).
Some alpine/mountainous regions, which are today
characterized by lower average temperatures and
shorter growing seasons than lowland areas, may
benefit. For example, wheat yields in alpine areas are
projected to increase considerably in Albania (by 24
per cent) and FYR Macedonia (50 per cent) due to
rising temperatures and the extension of the growing
season (Sutton et al., 2013).
On the other hand, pasture yields and grassland
ecosystems for livestock grazing may be negatively
affected by sustained drought and heat, and decline
over large parts of the Western Balkans (World
Bank, 2014). Overall, the livestock sector is currently
under-represented in climate impact research for the
region and few modelling studies exist (World Bank,
2014), although there is evidence that livestock in
the region can be adversely affected by a greater heat
stress (REC, 2011). Declining quantity and quality
of feed could impact prices and lead to greater
fluctuations (Miraglia et al., 2009). People in the
Western Balkans spend a relatively higher proportion
of their income on food. Between 35 and 50 per cent
of household expenditure is spent on food, drink and
tobacco, compared with 16 per cent in the EU-27,
making households more vulnerable to increasing
food prices (Volk et al., 2010).
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* This designation is without prejudice to positions
on status, and is in line with UNSCR 1244/99 and the
ICJ Opinion on the Kosovo declaration of independence.
Sources: J. Van der Knij et al., 2000, “Soil Erosion Risk Assessment in Europe”, European Soil Bureau-European Commission; Perry-Castañeda
Library Map Collection (lib.utexas.edu, access October 2015); The World Bank Databank (databank.worldbank.org, access October 2015);
M. Vittuari, 2011, “Organic Balkans. Stakeholders, policies, and institutions: a regional perspective”, Osservatorio Balcani e Caucaso.
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100 km
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* This designation is without prejudice
to positions on status, and is in line
with UNSCR 1244/99 and the ICJ Opinion
on the Kosovo declaration of independence.

Sources: U. Schwarz, 2015, “Hydropower Projects in Protected Areas in the Balkan Region”, River
Watch and Euronatur; Perry-Castañeda Library Map Collection (lib.utexas.edu, access
October 2015); European Commission Joint Research Centre, 2014, “Forest Fires in Europe
Middle East and North Africa”; EEA, 2015, “Soil Moisture” (eea.europa.eu, access October 2015).

3 777
1 234

584

Forests coverage per country
Percentage of land (2013)
Forest area
Hectares

%
42

Area burnt by fires between 2010 and 2013*
Hectares

Montenegro
543 000

FYR Macedonia
1 007 200

40

Forest fires

Bosnia and
Herzegovina
2 185 000

0

20 000

Albania

40 000

60 000

80 000
2010
2011
2012
2013

Bosnia and
Herzegovina
Croatia
1 926 800

Serbia
2 807 800

34

Croatia

32

Kosovo**
Albania
774 020

28

FYR Macedonia
Montenegro

Serbia

Data for Kosovo** 2010 and
2011 and for Serbia 2010
are not available.

Data not available for Kosovo*

20
0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

%

Forests rents (percentage of GDP)**
Source: The World Bank Databank (databank.worldbank.org, access October 2015)
* This designation is without prejudice to positions on status, and is in line with
UNSCR 1244/99 and the ICJ Opinion on the Kosovo declaration of independence.
Copyright © 2015 GRID-Arendal
** Forest rents are roundwood harvest times the product of average prices and a region-specific rental rate.
Cartografare il presente/Nieves López Izquierdo

While climate change poses risks to current and
future crop and livestock production, other factors
play an important role in determining productivity,
which is currently considered low within the region.
Although the yields in Western Balkans countries
have improved since around 2000, they remain
below the EU average, and most of the countries
remain net importers of agri-food products (Volk,
2010). The key weaknesses are predominantly
small-scale farms, poor execution of agricultural
policy reforms, inefficient institutions and a lack of
infrastructure (Volk, 2010; World Bank, 2014). The
considerable portion of the Western Balkans that is

mountainous or hilly is less suitable for agriculture.
In addition, ageing and depopulation/migration of
these areas can hold back agricultural development
(Volk, 2010).

Forests and biodiversity
Forests occupy a large proportion of the land area in
the Western Balkans – from 28 per cent in Albania
up to 44.7 per cent in Kosovo1 (Tomter et al., 2013,
World Bank, 2012) – and play a significant social and
economic role in all of the countries, both in terms
of the national economies and local livelihoods.

* Estimates derived from satellite imagery for burnt areas of at least 40 ha or above.
** This designation is without prejudice to positions on status, and is in line with
UNSCR 1244/99 and the ICJ Opinion on the Kosovo declaration of independence.
Sources: European Commission Joint Research Centre, “Forest Fires in Europe Middle East
and North Africa”, 2010,2011, 2012 and 2013.
Copyright © 2015 GRID-Arendal
Cartografare il presente/Nieves López Izquierdo

People in rural areas rely heavily on fuelwood
not only for energy, but also for employment
and additional income. The wood industry is an
important contributor to the development of local
economies. In some countries, the contribution of
forestry to GDP is high (8 per cent in Montenegro),
but in other countries it ranges between 0.5 and 2.5
per cent (Markus-Johansson et al., 2010); however,
the true value to local economies and livelihoods is
estimated to be much higher. Forests also provide
numerous ecosystem services including maintaining
biodiversity, mitigating and adapting to climate
change effects and regulating soil and water regimes.
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The mountain areas of Western Balkan countries
are predominantly covered by forests very rich in
biodiversity, both in terms of flora and fauna of
either global or European conservation importance.
There are vast areas of still preserved, natural and
semi-natural ecosystems providing benefits to both
nature and people through the ecosystem services
on which the majority of local communities still
very much depend. Scattered relics of virgin forest
still exist in remote areas, mountainous areas and
wetlands, being the last refuge of these forests in
Europe (Parviainen, 2005).

Mountain village, Serbia
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Overall, forests in the region are experiencing
a number of positive and negative trends.
Both deliberate and natural afforestation on
abandoned agricultural land have increased forest
cover in some areas. The area classified as high
conservation value forests (HCVFs) is increasing
and improving the sustainable management of
forests and their resources, including from the
perspective of maintaining the flow of ecosystem
services, prevention of soil erosion, and conserving
threatened or endemic species. The conservation of
forests for cultural, historical, or religious reasons is
also advocated through HCVFs (Ioras et al., 2009),
which also provide a buffer against illegal activities.
In addition, declining rural populations and rural
to urban migration, particularly from mountain
areas, is resulting in fewer young people being
involved in forestry and is placing less pressure on
logging for household fuelwood. However, there
is still concern in the region over the quality of
the forests due to a history of coppicing and substandard management of both state-owned and
privately-owned forests in some areas (MarkusJohansson et al., 2010), while factors such as illegal
logging and corruption at various points in the
value chain are thought to be hindering the forestry
sector reaching its full potential.

Climate change is also a very real risk for forests and
their management. Forest fires are already a major
hazard across the Balkans. A significant increase
in the number and intensity of wildfires across the
region has been linked to higher temperatures in
summer, prolonged droughts and earlier melting of
snow in the mountains (Mátyás, 2010). In the future,
the probability of forest fires occurring, the length of
the fire season, and fire frequency and severity are
likely to increase in the Mediterranean (Alcamo et
al., 2007). Furthermore, rising atmospheric CO2
concentration, higher temperatures, changes in
precipitation, flooding, and drought duration and
frequency will have significant effects on tree growth.
These changes will also have associated consequences
for the frequency of pest and disease outbreaks
and changes in fire occurrence, and changes in
wind storms and frequency – all of which will have
big implications for forest ecosystems (European
Commission, 2008). Mountain forest ecosystems are
especially vulnerable due to a rise in the elevation of
snow cover and altered river run-off regimes.

Biodiversity and protected areas
The Western Balkans is a biodiversity hotspot within
Europe and contains a large variety of ecosystems.
The territory encompassing the former Yugoslavia
is one of six European centres of biological diversity,
containing 39 per cent of Europe’s vascular plants,
51 per cent of fish, 74 per cent of birds, and 68 per
cent of mammals (World Bank, 2003 in UNEP/
ENVSEC, 2012). There is a high level of endemism
in the Balkan countries because of the extremely
varied diversity of geology, soils, climatic ranges
and altitude. For example, FYR Macedonia has 900
endemic species (UNEP/ENVSEC, 2012). Some
of the highest levels of endemism occur at high
altitudes. For example, the mountainous Sutjeska
National Park in Bosnia and Herzegovina, which

borders Montenegro, has 2,600 different species
of vascular plants, a high percentage of endemic
and rare species and contains one of the last two
primeval forests in Europe.
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Biodiversity within the region faces a number of threats,
including deforestation, soil erosion, uncontrolled
land use and pollution, as well as unsustainable levels
of hunting, fishing and grazing (Centre for Climate
Adaptation, 2015). Generally speaking, there are
significant gaps in information and knowledge related
to the impact of climate change on biodiversity in the
region and across the countries.
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region has been increasing, although the share of
protected land is still low if compared with that of
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recently or are in the process of being included
in the transboundary protection system, such as
Neretva River Delta, Lake Skadar, Lake Ohrid, Lake
Prespa, Bjeshkët e Nemuna Mountains, Djerdap
National Park, Balkan and Tara Mountains, and the
Danube River.
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Sources: World Bank Databank; Sida's Helpdesk for Environment and Climate Change, 2012,
“Western Balkan – Environment and Climate Change Policy Brief”; Croatian Ministry of
Environmental and Nature Protection, 2014, “Fifth national report to CBD”; Serbian Ministry of
Agriculture and Environmental Protection, 2014, “Fifth national report to CBD”; Annual Report
on the State of Environment for 2014, “EPA Montenegro”; Ministry of Foreign Trade and
Economic Relations of Bosnia and Herzegovina, 2012, “Report on the state of the environment
in Bosnia and Herzegovina in 2012”; KEPA/KINP, 2015, “State of Nature Report 2010-2014”.
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Climate change is expected to impact all ecosystems in
the region, however certain ecosystems with limited
possibilities for species to migrate are considered
particularly at risk. High mountainous and mountain
ecosystems (above 1,500m) are particularly sensitive
because temperature is rising faster at these altitudes
than at lower altitudes, and high-altitude species
that live in cooler temperatures have nowhere to
go. Predicted large reductions in snow cover are
expected to lead to declines in alpine flora and fauna
because vegetation of the pre-mountain regions will
be replaced by vegetation from temperate zones.
Individual species such as oak will be threatened in
hilly ecosystems, because migration will be hindered
due to their heavy seed.
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Energy
The energy sector is considered highly important for
the economic growth of the Western Balkan countries,
where there is large potential for the development of
this sector to bring new investments to the region.
A high dependence on imported energy, especially
on oil and natural gas, raises various concerns
for the security of energy supply and the need to
diversify the supply sources with renewable energy
such as biomass, solar and wind energy, as well as to
introduce energy efficiency.
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Current patterns of energy use in the Western
Balkans lead to significant impacts on the
environment. The region as a whole has a high
carbon intensity due to its heavy dependence and
use of coal (lignite). Other environmental concerns
include pollution from energy combustion (e.g.
indoor and local air pollution from inefficient and
improperly used stoves) and deforestation and land
degradation (from excessive use of wood for fuel).
Taking into consideration all of these features, the
energy sector in the region is a major source of
greenhouse gas emissions, air pollutants (acidifying

Source: IEA, “Energy Atlas”, (iea.org, access October 2015).
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substances, ozone precursors and particulates) and
oil spills.
The main domestic sources of electricity generation
in the region are lignite and hydropower. Serbia,
Bosnia and Herzegovina, FYR Macedonia and
Kosovo1 depend mainly on lignite (coal)-fired
thermal hydropower plants for electricity. Albania
derives almost all its electricity from hydropower.
Bosnia and Herzegovina, Croatia and Montenegro
also have significant hydropower capacity (IEA,
2008). There is also a high level of shared energy

Energy
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infrastructure across countries, with extensive daily
and seasonal exchanges of electricity occurring. The
energy intensity (an indicator of energy efficiency)5
of the Western Balkans is high. This can be attributed
to three main factors: the degraded state of the
energy infrastructure; high energy losses during
transformation, transmission and distribution; and
inefficiency in the end-use sector.
Energy systems within the region are considered to
be very vulnerable to extreme events and changes
in river temperatures (World Bank, 2014). The

extent and nature of the impacts depend on the
degree to which countries rely on different energy
sources. Thermal power production is vulnerable
to changes in climate through water availability
and temperature, due to the high dependence of
these power plants on cooling water. Lower levels
in lakes and rivers, reduced run-off, accelerated
evaporation and warmer water could also reduce
the amount of water for cooling or cause restrictions
on cooling water intake or discharge, constraining
generation capacity (World Bank, 2009). Taking
into account the effects of climate change on river
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water temperatures and river flows, the capacity of
nuclear and fossil-fuelled power plants in Southern
and Eastern Europe could face a 6–19 percent
decline for the time period 2031–2060 compared to
1971–2000 (Van Vliet et al., 2012).
More frequent extreme events, such as flooding,
will also threaten all types of energy infrastructure
and possibly drive up maintenance costs (UNEP/
ENVSEC, 2012), although there is only a limited
number of studies assessing this (World Bank, 2014).
Much of the energy infrastructure in the Western
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Source: Global Energy Network Institute, (geni.org, access November 2015).
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Renewable energies in the Western Balkans and future plans
Renewable energy provides a significant share of
the region’s energy and is higher than the EU-27
average (EEA, 2008). Almost all of the renewable
energy comes from large hydropower plants;
wind, solar and geothermal sources remain
negligible at less than 1 per cent of the total.
The EU, as part of its terms for accession, will
require all countries to have larger proportions
of energy from renewable sources. Investments
in hydropower, biodiesel, wind and solar power
stations will multiply (Ralchev, 2012). The share
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of renewable energies within the total energy
mix is expected to increase significantly, with
hydropower remaining the largest source of
renewable energy (EEA, 2008).
More than 500 hydropower projects are under
development in the Western Balkans region
(IUCN, 2015). Many of these will take place
on largely intact river systems and within or in
proximity to key biodiversity sites within the
region (IUCN).

* Measures the relationship between
heat-flow and temperature gradient.
Source: Global Energy Network Institute, (geni.org, access November 2015).

100 km
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Balkans countries was built in the 1960s and 1970s
and is already in need of widespread rehabilitation
and replacement (IEA, 2008). Climate change is
expected to pose risks to power transmission network
functions, and reduce efficiency or alter structural
integrity, especially for older, poorly maintained
facilities (UNEP/ENVSEC, 2012).
Accompanying the expected decreases in annual river
discharge and changing seasonality of river flows,
overall hydropower production in Europe including
the Western Balkans is expected to decrease by 1.66
TWh, or 1.43 percent compared to 2005 production
levels (Hamududu and Killingtveit, 2012). One study
from Croatia predicts that energy generation from

hydropower could decrease by 15–35 per cent in a
4°C world (Pasicko et al., 2012). Given that severe
decreases of up to 15 per cent in annual discharge
are expected across the Western Balkans in a 2°C
world, similar reductions in hydropower generation
are possible elsewhere.
From the demand side, the trend of warmer winter
temperatures and even hotter summers are expected
to flatten the electricity consumption profile, as the
demand for cooling energy rises and heat energy
declines (UNEP/ENVSEC, 2012). Electricity systems
may strain to meet the heavier demands for air
conditioning, particularly if they rely on hydropower
(World Bank, 2009).

projects are planned, including through funding
from the Instrument for Pre-Accession Assistance
(IPA) funds, which will link up capitals, major cities
and airports in the region, enabling faster economic
progress by 2030.
Although the transport system has improved over
the years, the standards are considerably lower
than those of Europe. Among the challenges, road
congestion in and around cities, ageing vehicles, poor
vehicle maintenance, and the variable condition of
roads all contribute to poor air quality. Pressure on
the road networks has also increased, with freight
transport almost doubling between 2001 and 2006,
and public transport within and between cities

considered to be inadequate (UNEP/ENVSEC,
2012). Transport accounts for almost a quarter of
the global CO2 emissions. While the figure is lower
for the Western Balkans region, at approximately
14 per cent, reflecting the relatively low level of car
ownership, the transport sector’s share of emissions
is growing in line with socioeconomic development.
This represents a key challenge for the region.
The vulnerability of transport infrastructures to
climate change is well understood. For example,
extreme events (flooding, heatwaves, forest fires and
storms) can weaken or damage infrastructure and
cause disruptions. Higher temperatures can cause
pavements to soften and expand, reducing the lifetime

Energy consumption in the Western Balkans has
already increased by 53 per cent6 between 1995
and 2005, and demand is expected to grow by a
further 34 per cent from 2006 to 2030 (EEA, 2008).
Economic development, population growth and
climate impacts (decreased production and power
generation disruption) may together contribute to
a rise in electricity prices and the risk of electricity
shortages in the region (McDermott & Nielsen 2014).

Transport, infrastructure and
communication
In the Western Balkans region, achieving efficient
and modern internal transport networks and
infrastructure and communication networks between
the region’s countries will be a key enabler of economic
growth and transition. This is a political priority of
the countries themselves and the European Union,
because it is an important means of improving links
across the region and integrating the countries in the
area into the political and economic mainstream of
Europe (Matsoukis, 2008). A series of infrastructure

Đurđevića Tara Bridge, Durmitor National Park, Montenegro
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and increasing costs to build and maintain roads and
supplies. Railway systems are similarly vulnerable.
Inland navigation will more often be faced with
restrictions associated with extremely low and high
river discharges. Changes in transport capacity may
lead to changes in transport costs or to a shift between
transport modalities. Economic impacts are closely
related to the frequency of events that damage, disrupt
and restrict transport, and the availability of transport
alternatives. Furthermore, the costs associated with
monitoring and maintenance of these networks is
likely to increase. Few studies exist on the impacts of
climate change on the transport networks within the
region, including the mountainous areas. However,
one study on the EU-27 transport network can
give some indication of potential economic costs of
climate change for the region. For road infrastructure,
weather stresses already represent 30 per cent to 50
per cent of current road maintenance costs in Europe.
Ten per cent of these costs (0.9 billion euro) are
associated with extreme events, with flooding taking
the lead. A significant extra cost for road transport
infrastructures is projected due to more frequent
extreme precipitation and flooding events (50–192
million euros per year between 2040–2100). At the
same time, increasing temperatures could reduce
road costs related to maintenance operations in colder
areas (for snow and ice) (JRC, 2012).
Climate change also interacts with transport to have
a strong influence on air quality. Transport emissions
contribute to air pollution and the greenhouse gases
that cause climate change; the effects of which –
higher temperatures, in particular – exacerbate
the human health responses to air pollution. An
efficient transport sector would reduce greenhouse
gas (GHG) emissions and lessen the health effects of
air pollution. While the transport system in SouthEastern Europe has improved in recent years, the
standards are generally low, and in the region’s large,

rapidly growing cities, traffic is one of the main causes
of poor air quality. The use of leaded fuel has been
reduced, but it is not yet banned in FYR Macedonia,
Bosnia and Herzegovina (BiH) and Serbia.

Industry (mining)
There is a long history of mining within the region,
reaching back to at least the fifth century BC. Richly
endowed with minerals, the region contains some of
the largest deposits in Europe. Many of the deposits
that are mined today have been exploited since
the twelfth and thirteenth centuries. By the 1930s
exploitation had increased to include aluminium,
chromium, cobalt, copper, iron, lead, magnesium,
manganese, nickel and zinc. Precious metals include
gold, palladium and platinum, and hydrocarbon

fuels include coal (lignite), natural gas and petroleum
(UNEP/ENVSEC, 2012). By the 1990s, mining,
mineral processing and downstream exploitation
had established the region as a major European
source of copper, lead and zinc, and the mining
industry was one of the flagship industrial sectors
(UNEP, 2009). However, following the disintegration
of the Yugoslav common market in the 1990s,
industrial output dropped significantly, resulting in
a decrease in pollution, but also many abandoned
or so-called orphan sites scattered across the region
that have no liable legal ownership. Within Bosnia
and Herzegovina, Montenegro, Serbia, Albania, FYR
Macedonia and Kosovo,1 about one-third of the 180
sites identified are considered to be of significant
environmental and security concern, and one-fifth
are considered to pose transboundary risks.

Abandoned mine, Serbia
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The environmental legacy of these mining sites,
as well as existing and operation mining sites, is
wide-ranging. Environmental problems include the
production of waste, air pollution, adverse impacts
on land use and biodiversity, water pollution and
availability, hazardous materials, noise and vibration,
energy use, and visual/aesthetic impacts (UNEP,
2009). The dominant pathway of exposure is through
rivers, posing a critical transboundary pollution risk
to countries within the region.
Climate change can compound the aforementioned
existing environmental problems and pose increasing
risks of water pollution. The waste produced from
mining – known as tailings – contains large quantities
of metals and minerals, ranging from benign to very
toxic. These tailings, which are stored within tailing
management facilities such as ponds and dams,
are the most common cause for concern regarding
pollution. Many tailing management facilities
within the region are abandoned or neglected and
do not receive regular maintenance, making them
vulnerable to failure and therefore the release of
contaminants into watercourses. This risk is increased
through a combination of flooding (as a result of the
more intense rainfall expected in the winter and
spring months) and poor infrastructure. Apart from
the pollution effects, potential for conflicts between
countries increases if such contaminants cross
national borders.

Srd mountain, Dubrovnik, Croatia

Tourism
The Western Balkans has vast potential for
sustainable tourism due to its rich cultural heritage
and diversity, attractive coastlines and historic cities,
and some of Europe’s largest and wildest landscapes.
Tourism is one of the largest and also fastest-growing
economic sectors in the region, and for most
countries is expected to grow significantly both in
34

Jahorina ski resort, Bosnia and Herzegovina

terms of contribution to GDP and creation of jobs.
Croatia, Montenegro and Albania have the potential
for further development of tourism in coastal areas,
while FYR Macedonia, Serbia, Kosovo1 and BiH have
potential for winter tourism, and all have interesting
historical sites and cultural and religious sites to visit.
While tourism is mostly concentrated in coastal areas
and historic cities, mountain tourism is also present
and includes both winter and summer activities. All
the countries have at least one ski resort and offer
other winter activities as well. In warmer weather,
tourism within mountains focuses on natural
heritage, national parks, and local culture (UNEP/
ENVSEC, 2012). Although mountain tourism has
received increasing attention over the past few years,
its contribution to overall tourism remains low (e.g.
Callaway et al., 2010).
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Similarly to agriculture, tourism depends on
natural conditions to attract visitors – especially in
coastal and mountain regions. Climate change is
projected to have substantial impacts on sensitive
mountain environments, with implications for
the attractiveness of mountain environments for
tourism and the occurrence of natural hazards (JRC,
2009). Mountain ski resorts are among the tourism
sectors considered most at risk, as the duration of
the snow season is expected to decrease significantly
in the future (see Water chapter 2.2.1 above). The
concentration of activities within a smaller surface
area and a shorter period of the year could also place
more pressure on sensitive mountain ecosystems.
Coastal regions are also considered to be highly
vulnerable to climatic conditions, with most visitors
concentrated during between two and three summer
months: the hottest periods of the year. As countries
bordering the Adriatic Sea, Croatia, Montenegro and
Albania7 can be considered highly sensitive to climate
change, which could impact their tourism sectors
in particular. In fact, the Mediterranean region as
a whole is expected to become less attractive due
to drought and heatwaves, which could raise the

tourism industry will undoubtedly continue to be a
growth sector in the region, despite the challenges of
climate change.

temperatures above the comfort zone, and lead to
a general scarcity of water (European Commission,
2009). On the other hand, increasing temperatures
on the coast may favour tourism in hilly and
mountainous areas, and shift coastal tourism towards
the end of spring and the beginning of autumn
(EU Adaptation Platform). Furthermore, tourists
normally visiting “hotter” countries such as Greece
may move further north to the Balkan countries for
their holidays.

Human health
While warmer temperatures may bring some
localized benefits, including fewer winter deaths
in temperate climates, overall the effects of climate
change on human health are expected to be negative
worldwide (WHO, 2014). Despite the limited
modelling of climate change impacts on human
health in the Western Balkans, clear risks emerge;
many of which are already manifesting themselves.

There are a number of other wide-ranging, potential
indirect climate impacts on tourism within the
region. River discharge and lake water levels, fresh
water quality and temperature may be impacted,
and karst aquifers may be particularly vulnerable.
Changes or loss in biodiversity, altered agricultural
production (e.g. wine tourism), increasing natural
hazards (e.g. landslides and wildfires) and the
increasing incidence of vector-borne diseases may
all impact tourism to varying degrees. Mitigation
policies that seek to reduce GHG emissions will
lead to an increase in transport costs and may have
an effect on tourists’ travel patterns. However, the

Heat extremes contribute directly to deaths from
cardiovascular and respiratory disease, particularly
among elderly people, with heat stress triggering
heart attacks and strokes. Warmer air temperatures
and heatwaves can also worsen air pollution and the
concentrations of ground-level ozone. Even small
increases in ground-level ozone can have an impact
on health, including lung inflammation, decreased
lung function, and an increase in asthma attacks. Poor

Climate-related disasters
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36

Storms

Serbia
4 000 000

4 500 000

Extreme
temperature

5 000 000

Wildfires

Droughts
Copyright © 2015 GRID-Arendal • Cartografare il presente/Nieves López Izquierdo

urban waste management, including uncontrolled
waste dumping and sewage ground dumping, can
also raise the level of ground-level ozone. This has
been documented in Pristina, Kosovo1 (Faberi and
Ramadani, 2014).

Projected extreme heat waves

2020-2052
RCP4.5 scenario*

2068-2100
RCP4.5 scenario*

Frequency
Number in 33 years

Frequency
Number in 33 years

0 1 2 3 6 12 15 33

0 1 2 3 6 12 15 33

Climate-related natural disasters and extreme events,
such as droughts, floods, and wildfires, also directly
affect people’s health and well-being. Apart from the
risk of being directly killed by floods, they (together
with droughts) often cause population displacement,
which can lead to outbreaks of infectious disease
due to inadequate public health infrastructure,
poor water and sanitation, overcrowding and lack
of shelter (McMichael et al., 2006). Most recently,
incidents of Sarcoptes scabiei (a parasitic mite that
causes scabies) were reported in Tuzla Canton,
Bosnia and Herzegovina, following flooding
events in May 2015 (Elmedina Krilasevic, personal
communication, 2015). Warming temperatures are
also likely to lengthen the transmission season for
important vector-borne diseases (such as dengue
fever) and extend their range, thereby increasing the
occurrence of diseases.

*RCP 4.5 scenario assumes that greenhouse gas emissions peak around 2040, then decline.

2020-2052
RCP8.5 scenario**

2068-2100
RCP8.5 scenario**

Frequency
Number in 33 years

Frequency
Number in 33 years

0 1 2 3 6 12 15 33

0 1 2 3 6 12 15 33

The increased incidence and intensity of heatwaves are
expected to shift temperature-related mortality from
winter to summer, with fewer colder-related deaths
and more heat-related ones. In the long-term, the net
total number of climate-related deaths is expected to
increase for the period 2050–2100 (Ballester et al.,
2011). Albania and FYR Macedonia are considered
particularly exposed to heatwaves (UNEP/ENVSEC,
2012). In these countries, unprecedented heat
extremes could occur in 60 per cent of summer
months and droughts could increase by 20 per cent in
a 4°C warmer world (World Bank, 2014).
**RCP 8.5 scenario considers that emmissions continue to rise throughout the 21st century.
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Source: EEA, 2015, “Number of extreme heat waves in future climates under
two di erent climate forcing scenarios”,(eea.europa.eu, access October 2015).

Over the last few decades, the climatic conditions in
the Balkans have become more suited to one of the
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potential vectors of dengue fever and Chikungunya
fever: the Asian tiger mosquito (A. albopictus)
(Caminade et al., 2012). Such conditions could
promote the spread of the mosquito, which is
currently found in most of Albania and Montenegro,
and north-western areas of Serbia and Bosnia and
Herzegovina, while local transmission of dengue
in Europe was first reported in Croatia and France
in 2010 (WHO, 2014b). There also appears to
be a significant risk of the spread of tick-borne
encephalitis (TBE) in the Western Balkans under
future warming (Lindquist & Vapalahti, 2008).
Landmines pose a constant risk to human populations
in some areas. Bosnia and Herzegovina has one of
the most severe landmine problems in the world,
with the majority concentrated in mountainous and
forest areas, although lowland agricultural areas
are also affected. Of the landmines laid during the
1992 to 1995 war, an estimated 120,000 landmines
and un-exploded ordnance (UXOs) remain in the
ground and 2.3 per cent of the total country is still
considered suspect (BHMAC, 2015). With regards
to landmines and climate change, recent flooding
events highlight the key risks to human health. Many
of the mines are made of plastic and can easily be
shifted by the floodwaters. Following the floods in
May 2015, one mine exploded in the Brčko district
during clean-up operations. Residents within Bosnia
and Herzegovina and Serbia reported mine sightings.
Many of the warning signs delineating mine fields
were also damaged and needed to be repaired
(ReliefWeb, 2014).
Naturally-occurring flooding can also prove
challenging for the regular identification and
updating of landmine maps, such as is the case
within Livno Polje (Bosnia and Herzegovina) where
peatlands are regular flooded (Elmedina Krilasevic,
personal communication, 2015).
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Flooding from the Sava River, Serbia

Flooding in Croatia, Serbia and Bosnia and Herzegovina, 2014:
Impacts for humans, agriculture and energy
The risk of riverine floods is expected to increase
in the future in the Western Balkans (World Bank,
2014), where recent events have demonstrated the
vulnerability of human populations to floods. The
equivalent of two months’ rainfall arrived in just
three days in 2014, causing extreme floods (the worst
in 120 years for Serbia), killing 51 people and making
an additional 31,000 homeless. Fifty-one thousand
jobs were temporarily lost, and an estimated 125,000
people were driven below the poverty line. Overall,
an estimated 1.6 million people were affected (United
Nations Serbia et al., 2014).
The flooding triggered 2,100 landslides in Bosnia
and Herzegovina and 1,000 in Serbia. Flooding and

landslides are thought to have exposed landmines
from the 1990s war and toppled warning signs,
prompting fears of mines being transported far
downstream.
The floods were a disaster for agricultural
production. An estimated 80,000 hectares of arable
land was flooded, damaging cereal crops, soybeans
and sunflowers as well as horticultural crops.
Infrastructures, processing facilities and farm
equipment were also affected.
In addition, the flooding disrupted power supplies
and led to a reported 40 per cent reduction in
Serbia’s electricity production (Word Bank, 2014).

Low-pressure cyclone Yvette over the Balkans peninsula, 2014
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Summary of Key hazards, vulnerabilities and risks
Climate hazard

Key vulnerabilities

Reduced snow cover

• Heavy reliance of winter tourism economy on
steady snow cover

ECONOMIC

• Economic and livelihood losses for mountain communities
reliant on ski tourism due reduced snow cover

Flooding from intense
precipitation and
accelerated snowmelt in
spring and winter

• High geographic exposure of agricultural and
farming land, homes, property and assets, including
physical exposure of rural and urban populations
to potentially flooded areas
• Ageing energy infrastructure located in
downstream flood-prone areas
• Poor land management and spatial planning
practices
• Limited capacity of local and national public
institutions to respond immediately to natural
disasters, as well as to adapt to increased floods

SOCIAL
ENVIRONMENTAL
INSTITUTIONAL
ECONOMIC

• Significant economic and livelihood losses at the
individual, local and national levels (including affecting
GDP of national economies) due to flooding, including
loss of land productivity due to land pollution (e.g.
sludge)
• Risk of landslides
• Death and injury due to flooding
• Displacement of populations post-flood event
• Outbreaks of existing or novel diseases post-flood event

• Tailings dams containing toxic pollutants in
abandoned or poorly maintained/poorly monitored
facilities at risk of failure due to flooding events
• Exposure of landmine sites in at-risk floodplains
with possibility of dislodging landmines

ECONOMIC
ENVIRONMENTAL
SOCIAL

• Polluted water courses and related health issues due to
flooding in industrial hotspots
• Pollution-related damages to riparian habitats and
agricultural land due to flooding in industrial hotspots
• Decreased public safety due to flooding in landmine sites
• Loss of habitats and ecosystem services

• High exposure of forests, agricultural land and
other important habitats (e.g., protected areas)

ENVIRONMENTAL

• Loss of biodiversity, habitats and ecosystem services, as
well as land degradation due to wildfires

• High exposure of settlements and physical assets,
including tourism operations, in wildfire-prone
areas including coastal mountains and inland
mountain areas
• Lack of early-warning and fire-fighting capacities

ECONOMIC
INSTITUTIONAL
ENVIRONMENTAL
SOCIAL

• Significant economic and asset losses and disruptions
to livelihoods at the individual, local and national levels
and/or high rehabilitation costs
• Displacement of people and communities

• Populations, including urban, living in the vicinity
of wildfire areas and exposed to gas and particulate
matter (PM) from wildfire smoke

SOCIAL

• Death or injury through direct or in-direct health
impacts e.g. respiratory health problems due to wildfires

Increase in frequency and
intensity of wildfires

Key risks8

➔
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Summary of Key hazards, vulnerabilities and risks (continued)
Climate hazard

Key vulnerabilities

Heavy snow precipitation
and cold extremes

• Rural mountain communities, particularly the
elderly and children, located in high-altitude
settlements with poor road access and/or poor
housing and infrastructure to cope with heavy
snowfalls and extreme cold

ECONOMIC
SOCIAL
INSTITUTIONAL

• Inaccessibility of essential services (e.g. emergency
healthcare for elderly at times of need) and reduced
communication due to heavy snow precipitation and
cold extremes
• Increased cold-related mortality and morbidity
especially among vulnerable sectors of the population
• Economic and livelihood losses due to loss of livestock

Appearance of new disease
vectors

• Urban and rural populations exposed to and
unaware of prevention measures for new vectorborne diseases such as dengue fever, Chikungunya
and tick-borne encephalatis , the spread of which is
favoured by warming temperatures
• Limited capacities of health sector

INSTITUTIONAL
SOCIAL

• Morbidity, illness and increased burden on healthcare
systems due to emerging diseases
• Epidemics

Decreasing annual river
discharge and low-flow
periods in the summer,
including droughts

• Hydropower and thermal power facilities which
are exposed to decreases in annual discharge and
changing seasonality of river flows, and rising
river temperatures

ECONOMIC
INSTITUTIONAL

• Decreased security of energy supply, with inability/strain
to meet energy demand during peak summer months
when demand is highest and output is lowest

• The irrigation and water supply needs of agriculture
and farming

SOCIAL
ECONOMIC

• Loss of crop yield and livestock

• Poor water supply infrastructure, with high losses
in the system

SOCIAL

• Water shortages, and water supply outage in major urban
areas

• Agricultural crops require certain temperature
range to grow productively

ENVIRONMENTAL
ECONOMIC

• Lower productivity leading to economic losses in the
agricultural sector

• Significant presence of rare, endemic and
vulnerable species and habitats that are sensitive to
change temperature regimes

ENVIRONMENTAL

• Loss of valuable species and habitats

Rising temperatures

Key risks8

➔
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Summary of Key hazards, vulnerabilities and risks (continued)
Climate hazard

Key vulnerabilities

Rising temperatures
(continued)

• Temperature requirements of ecosystems to
function as expected

ENVIRONMENTAL

• Changes and disruption of balance of ecosystems
leading to loss of ecosystem services and change of
ecosystems distribution and diversity (e.g. migration to
higher altitudes)

• Soil moisture relevance for managing floods and
fire risks

SOCIAL
ECONOMIC
ENVIRONMENTAL

• Progressive decline in soil moisture leading to increased
fire risk, reduced agricultural productivity, economic
losses, and reduced ecosystem functioning

• Rural and urban populations alike, especially
elderly, who are more likely to experience
respiratory and cardiovascular problems during
heatwaves

SOCIAL

• Deaths from cardiovascular diseases in vulnerable
populations (elderly); increased morbidity in the form
of lung inflammation; increased asthma attacks due to
heatwaves

Increasing frequency and
intensity of heatwaves
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Key risks8

WESTERN BALKAN MOUNTAINS

Analysis of adaptation policies
for vulnerable sectors

Wildfire in Croatia
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Policy responses at the Global, Regional and
Sub-regional level
Global level
Over the past 20 years, governments have been
intensifying their consideration of the threats posed
by climate change by progressively implementing
strategic policy action to tackle such changes, and
in parallel, advancing scientific knowledge on the
climate system for more informed decision-making.
The global policy response so far has mostly centred on
mitigating climate change by reducing anthropogenic
greenhouse gas (GHG) emissions. This strategy has
been pursued by setting binding reduction targets of
international instruments, such as the Kyoto Protocol,
to the United Nations Framework Convention on
Climate Change (UNFCCC). Most industrialized
nations listed in Annex I of the Convention, including
the European Union (EU), have committed to
reductions until the end of 2020.

The complementary response to mitigation is
adaptation, which entails facing the consequences
of unavoidable changes by adjusting to new climatic
conditions and climate variability, regardless of
future emissions. At the global level, the UNFCCC
and its Kyoto Protocol refer specifically to adaptation
in several of their Articles and require the Parties’
cooperation in this area. Industrialized countries
have committed to supporting the most vulnerable
developing countries with limited capacities to cope
with the impacts of climate change (UN, 1992).
Within the UNFCCC process, adaptation covers five
key elements needed to enable knowledge sharing
and learning, namely:
• Observation of climatic and non-climatic variables
• Assessment of climate impacts and vulnerability
• Planning
• Implementation and

Status of Western Balkan countries within the UNFCCC
Albania
Bosnia and Herzegovina
Croatia
FYR Macedonia
Montenegro
Serbia
Kosovo1
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ratified the Convention in 1994 (Non-Annex I)
ratified the Convention in 2000 (Non-Annex I)
ratified the Convention in 1996, added to AI in 1998 (Annex I, EIT)
ratified the Convention in 1998 (Non-Annex I)
ratified the Convention in 2006 (Non-Annex I)
ratified the Convention in 2001 (Non-Annex I)
not ratified the Convention

• Monitoring and evaluation of adaptation actions
(UNFCCC, 2015).
In order to allow the functioning of such adaptation
components, Parties should ensure technical and
institutional capacities, as well as technological and
financial support.
A number of institutions, mechanisms and
workstreams have been established under the
UNFCCC to allow Parties to undertake activities
associated with knowledge on climate change impacts,
vulnerability and adaptation, mostly coordinated
under the Cancun Adaptation Framework.
The actual implementation of adaptation projects,
programmes, policies and other activities is funded
through the financial mechanisms of the Convention,
via the Global Environment Facility (GEF) Trust
Fund and three special funds under the UNFCCC
and Kyoto Protocol: the Special Climate Change
Fund (SCCF); the Least Developed Countries Fund
(LDCF); and the Adaptation Fund (AF). The Green
Climate Fund (GCF) represents the largest scheme
under the UNFCCC, through which developing
country Parties receive support both for adaptation
and mitigation actions. Funding for adaptation also
flows through bilateral and multilateral channels.
Outside the Convention, several UN agencies such
as UNEP, UNDP, the United Nations Office for

Institutional arrangements on adaptation under the UNFCCC
Workstreams

Groups and Committees

Approaches to address loss and
damage associated with climate
change in developing countries that
are particularly vulnerable to the
adverse effects of climate change

Nairobi Work Programme on impacts,
vulnerability and adaptation to
climate change

National Adaptation Plans

National Adaptation Programmes
of Action

Disaster Risk Reduction (UNISDR), FAO and WHO,
support the most vulnerable developing countries
in adaptation-related activities. Other multilateral
processes, such as the United Nations Convention to
Combat Desertification (UNCCD), the Convention
on Biological Diversity (CBD), the post-2015 process
on the Sustainable Development Goals (SDGs), the
Hyogo Framework for Action (HFA) 2005–2015 and
the Sendai Framework for Disaster Risk Reduction
2015–2030 are also to be considered relevant fora
where adaptation-related policies are discussed at
the global level.
A new legally binding agreement on climate
involving both developed and developing countries
for the period from 2020 onwards is mandated to
be adopted by the 21st Session of the Conference of
the Parties (COP21) in Paris (30 November-11 Dec
2015). Acknowledging that the primary focus of the
future agreement is reducing global GHG emissions
and thus succeeding the Kyoto Protocol, Parties have
made several proposals to also address adaptation
and the issue of loss and damage, among other key
elements, under the future climate regime.

Adaptation Committee

These proposals are intended to raise the profile,
enhance action and improve coordination of existing
initiatives under the Convention, often mirroring the
options being put forward on mitigation (e.g. a global
adaptation goal, universal individual commitments
on adaptation and an adaptation registry) (Helgeson
and Ellis, 2015). Several countries, especially
developing country Parties, have conveyed their
eagerness to cover adaptation-related matters in
the 2015 agreement by including an adaptation
component in the so-called Intended Nationally
Determined Contributions (INDCs) that were
requested to inform the negotiations towards COP21
(UNFCCC, 2015b).
The characteristics of adaptation as opposed
to mitigation (e.g. levels of implementation,
stakeholders, timescale of assessment and link with
Sustainable Development Goals), have raised great
controversy among Parties as to the possibility of
including binding provisions on adaptation in an
international agreement. While UNFCCC is global
in scope, science tells us that adaptation must be
tailored to the context and the subjects involved, as it

Least Developed
Countries Expert
Group

Executive Committee
of the Warsaw
International
Mechanism for Loss
and Damage

is a function of the specific impacts of climate change
of a country, region, or territory.
In addition, whether addressing loss and damage
should be considered as a component of adaptation,
or a distinct and separate category of measures and
commitments to adaptation and mitigation, is one of
the most critical issues under discussion.
With respect to the evolving scientific information
on climate change, the latest IPCC Fifth Assessment
Report (WGII AR5) dedicated to impacts, adaptation
and vulnerability has shifted the focus of the analysis
towards risks related to a changing climate. Such an
approach highlights that risks are generated by three
main components: vulnerability (lack of preparedness)
and exposure (people or assets in peril) resulting from
socioeconomic pathways and societal conditions
which depend on changes in both the climate system
and socioeconomic processes, coupled with hazards
(triggering climate events or trends).
Actions to reduce future risk should target each of
these factors either separately or jointly. In this light,
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adaptation can be seen as a dynamic process through
which countries and communities become more
capable of preventing or managing the impacts of
climate change by reducing risks, increasing resilience
and addressing sustainable development needs.

Regional and subregional level
Global response actions need to be complemented
with regional, national and local adaptation
strategies that can address the numerous, varied and
unavoidable impacts associated with climate change
that will occur in spite of any successful mitigation
actions. The UNFCCC requires that national and
regional programmes contain measures for climate
change adaptation.
Since climate change is likely to negatively affect
countries at temperate zones to the same extent as
countries at lower latitudes, adaptation has proved to
be a major issue for developed nations too (Ford et
al., 2011). The EU and its Member States have widely
engaged in adaptation and started to tackle these
challenges through the establishment of adaptation
strategies at all levels. The European Commission (EC)
officially adopted the European Adaptation Strategy in
2013, following the release of a Green Paper in 2007
and a White Paper in 2009 that respectively opened
the way to more attentive consideration of adaptation
issues in Europe and outlined the fundamental
concepts of the future Strategy.
The European Adaptation Strategy describes the
objectives and a number of concrete actions to be
taken by the EC in three priority areas in order to
forge a more resilient Europe (EC, 2013), namely:
• Encouraging and supporting adaptation action by
the Member States
• Ensuring informed adaptation decision-making
processes and
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• “Climate proofing” EU action and promote
adaptation in sectors that are particularly
vulnerable.

platform for greater engagement and networking by
municipalities, and raising public awareness about
adaptation (http://mayors-adapt.eu).

The Commission has encouraged all Member States
to develop adaptation strategies that are consistent
with national disaster risk reduction and management
plans while including cross-border issues. Through
the European funding scheme “LIFE”, EU financial
support on adaptation and resilience focuses on
building adaptive capacity, cross-cutting issues, crossborder and cross-sectoral adaptation (http://ec.europa.
eu/environment/life/). The first LIFE calls for action
grants, issued in 2014 and 2015 under the climate
action sub-programme, included a series of themes of
great relevance for climate change adaptation.

In order to support informed decision-making, the
EC aims to fill the knowledge gaps on adaptation
through a dedicated line in the “Horizon 2020”
research and innovation funding programme
(http://ec.europa.eu/programmes/horizon2020/).
In addition, the European portal “Climate-ADAPT”
(http://climate-adapt.eea.europa.eu), established in
2012 as a one-stop shop on adaptation information,
has been improved through easier access to
information and greater interaction with other
platforms.

The EC also supports the efforts of European cities
towards the preparation of local adaptation strategies
and plans, and has invited them to make a commitment
through the “Mayors Adapt” initiative. This aims
to increase support for local activities, providing a

To address adaptation of the most vulnerable sectors,
the EC continues to integrate adaptation into EU
policies. Dedicated guidance for mainstreaming
climate change into sectoral budgets has been
provided for the Common Agriculture Policy
(CAP), the Cohesion Policy and the Common

The 2013 EU Adaptation Strategy Package
The Strategy consists of a package of thirteen
documents, the main element being the
Commission’s Communication, “An EU Strategy
for adaptation to climate change”.
The preparatory technical Impact Assessment
accompanying the EU Adaptation Strategy document
sets the context for the Strategy and presents possible
enforcement options, ranging from non-binding
measures to regulations (EC, 2013b; 2013c).
Furthermore, guidelines are provided for the
preparation of Member States’ national adaptation

strategies (EC, 2013a), as well as for mainstreaming
adaptation into cohesion policy and rural
development.
A Green Paper on the insurance of natural or
man-made disasters was also issued, launching
a consultative process open to stakeholders
(EC, 2013d). Other Commission staff ’s working
documents in the package explore the issue of
adapting specific sectors and policy areas of interest
to the Strategy, such as coastal and marine issues,
health, infrastructure, environmental degradation
and migration.

Fisheries Policy. The EC is also seeking to enhance
the resilience of infrastructure to climate change in
Europe through a review of the existing standards
in the fields of energy, transport and construction.

Finally, the EC is promoting the use of insurance
to protect against disasters, and other financial
products for risk management and reduction in the
European market.

The European Environment Agency (EEA)
assists European countries and EU institutions in
deepening their understanding on ways to meet
adaptation needs arising within regions, sectors or
communities by regularly publishing updated reports
on adaptation with a pan-European scope (see for
instance EEA, 2012; 2013; 2014a; 2014b; 2015).
According to the EEA, there is an appetite for further
research that would support a sound and coherent
political response on adaptation to climate change
in Europe (EEA, 2013). Although the transferability
of adaptation knowledge across European and
neighbouring countries is considered key to
facilitating countries at early stages of adaptation
planning to swiftly and efficiently develop and
finalize the policy process and implement concrete
measures, the context-dependency of adaptation
may affect the actual transferability. Therefore,
special consideration should be given to subregional
and local vulnerability, as well as to exposure and
adaptive capacity factors, when drafting policies and
plans for adaptation within a larger Europe.

Shepherd huts in the mountains, Bosnia and Herzegovina

The 2013 EU Forest Strategy
The EU Forest Strategy was adopted by the
Commission in 2013 (EC, 2013e). In the context
of the new challenges facing forests and the forest
sector from a changing climate, the Strategy
mentions the importance of adaptation actions to
be undertaken in synergy with actions to mitigate
climate change.

The “Climate Change Committee” representing
EU Member States coordinates the adaptation
actions based on the Strategy. In addition, each
country has appointed a national contact point to
coordinate communication between the state and the
Commission. The Commission envisages maintaining
an open dialogue with stakeholders to ensure proper
and timely implementation of the Strategy over time.

In particular, it calls on Member States to demonstrate
“how they enhance their forests’ adaptive capacities
and resilience, building on the actions proposed in
the EU Strategy on Adaptation to Climate Change
and the Green Paper on Forest Protection and
information, such as bridging knowledge gaps and
mainstreaming adaptation action in forest policies.”

Several cooperation initiatives are increasingly being
undertaken on adaptation to climate change in the
Western Balkan countries as a subregion. The EU has
financed cooperation programmes and projects for
the broader South-East Europe transnational region
and other initiatives as part of the EU accession
process to support candidate countries to transpose
and implement a new set of climate change legislation.
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National policy frameworks for adaptation
With regard to planned national adaptation efforts,
Western Balkan countries have been designing,
developing and implementing adaptation policies
at different paces. Some countries have adopted or
are currently developing policy instruments that
are specifically designed to address climate change
adaptation. Others currently rely on National
Communications to the UNFCCC and different
sectoral strategies that contain measures that are
beneficial to adaptation.
Albania is highly vulnerable to climate change, and
economically reliant on the sectors that are at risk
from climate change. It joined the UNFCCC in
1995 and ratified the Kyoto Protocol in 2004. Since
the ratification, Albania adopted and submitted
two National Communications, while the third
one is under preparation. The First National
Communication contains an action plan (National
Climate Change Action Plan) which contains
mitigation and adaptation measures. This action

plan has been adopted until 2020, and is expected to
be regularly reviewed. It foresees monitoring based
on indicators that cover policy, legal, financial and
awareness aspects of responses to climate change. The
country has also adopted some strategic documents
that contain adaptation measures.
Bosnia and Herzegovina (BiH) ratified the UNFCCC
in September 2000 and has submitted its First and
Second National Communications to the Convention
Secretariat. In 2013, the Climate Change Adaptation
and Low-Emission Development Strategy for BiH was
adopted by the Council of Ministers in cooperation
with the entity governments, representing the
first step towards defining a comprehensive policy
framework to respond to climate change. The
Strategy identifies the vulnerability of BiH to climate
change due to its geographic position, the economic
importance of agriculture and forestry sectors, and its
limited adaptive capacity. It addresses climate change
mitigation and adaptation that is gender responsive,

National Adaptation Strategies in the Western Balkans
Albania
Bosnia and Herzegovina
Croatia
FYR Macedonia
Montenegro
Serbia
Kosovo1
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–
2013 – Climate Change Adaptation and Low-Emission Development Strategy
under preparation
–
–		
–		
2014 – National Adaptation Component (as part of the Climate Change Strategy)

foresees development of specific measures to ensure
adequate support for the most vulnerable groups,
and addresses governance issues. The Adaptation
Strategy does not have allocated sources of financing,
and relies heavily on foreign donors and development
organizations for implementing concrete actions and
programmes.
Croatia is recognized as a country that is vulnerable
to climate change due to its climate and geographical
features, as well as its heavy reliance on sectors
potentially vulnerable to climate change and extreme
weather. It became a Party to the Convention
in 1996, and has already prepared six National
Communications. By joining the EU in July 2013,
Croatia has legally incorporated reporting obligations
on the implementation of policy and measures
intended to reduce emissions and increase CO2
sequestration, and to periodically submit the longterm emission projections to the EU bodies. The
Ministry of Environment and Nature Protection is
currently preparing the Adaptation Strategy and action
plan financed by the EU, with adoption envisaged for
2016. This Strategy will set the adaptation goals and
priorities, in line with recommendations of the EU
Strategy on Adaptation to Climate Change. In 2013,
Croatia developed its Framework for Low-Emission
Development Strategy to serve as a basis for the LowCarbon Development Strategy, planned for adoption
in 2015. The National Program to Reduce Road
Transport Emissions, and the Strategy of Marine
Environment and Coastal Areas Management will be
completed by the end of 2015.

Croatia has developed its administrative capacity
for climate change issues. According to the Air
Protection Act (Official Gazette No. 130/11, 47/14),
the Ministry of Environmental and Nature Protection
is responsible for climate change issues, and is the
national focal point for the UNFCCC. The Directorate
of Climate Activities, Sustainable Development and
Protection of Air, Soil and Sea, hosted by this Ministry,
carries out administrative and technical work related
to climate change mitigation and adaptation. The
Commission for Inter-Sectoral Coordination of
Policies and Measures to Mitigate and Adapt to
Climate Change has been appointed by the Decision
of the Government (Official Gazette No. 114/14). The
Commission includes institutional representatives
of ministries and agencies to discuss policy issues,
while experts and practitioners from various sectoral
institutions will address technical issues. Being an EU
member, Croatia has full access to EU funds for the
development of its climate-related strategies, as well
as for their implementation. According to the Air
Protection Act (Official Gazette No. 130/11, 47/14),
the implementation of climate change adaptation
measures will be financed also by the Environmental
Protection and Energy Efficiency Fund.
FYR Macedonia ratified the UNFCCC in 1997 and
the Kyoto Protocol in 2004. The government of
FYR Macedonia submitted the First, Second and
Third National Communications to the UNFCCC
Secretariat in 2003, 2008 and 2014, respectively. The
First Biennial Update Report will be carried out in the
coming two years. Taking into consideration the EU

association process, FYR Macedonia needs to develop
a comprehensive policy and strategy on climate
change, in accordance with the expected EU 2030
policy framework for climate and energy. The country
has not yet put forward a mitigation commitment for
2020, as required by the Copenhagen Accord that it
signed. Climate change issues are incorporated into the
Law on Environment, which details the preparation
of GHG emissions inventory (Article 188), and
adoption of a National Plan for Mitigation (Article
187). In 2000, the Climate Change Project Office was
established within the Ministry of Environment and
Physical Planning aimed at improving the monitoring
and coordination process of the implementation of
UNFCCC in FYR Macedonia. This Office provides
logistic support to the National Climate Change
Committee – the inter-ministerial body meant to
supervise and coordinate the implementation of
UNFCCC, and climate change-related activities. The
Committee is comprised of government institution’s
representatives, but also has members from public
institutions and the non-government sector.
Domestic financial support for climate adaptation
activities is limited: there are no allocations for
climate change response within the relevant
ministries’ budgets. The projects handling climate
change were therefore mainly funded by international
organizations such as UNDP, GEF and USAID, as
well as bilateral and multilateral donors.
Montenegro forests are extremely important from
the ecosystem and economic perspective. Tourism

is considered as very important for the overall
economy of Montenegro. Montenegro became a
member of the UNFCCC as a non-Annex 1 Party
in 2007 and ratified the Kyoto Protocol the same
year. It prepared and submitted its First National
Communication in 2010, while the Second National
Communication was submitted to the UNFCCC in
May 2015. National Strategy on Climate Change by
2030 was adopted by the government of Montenegro
in September 2015. The Strategy has a strong
focus on mitigation, but strongly recommends
development of the National Adaptation Plan, for
which it provides detailed guidance.
Montenegro is in the process of transposing the
acquis communautaire into its national legislation,
particularly in environment and energy sectors, due
to its membership of the Energy Community. Based
on the Proposal of the new Law on Environment,
Montenegro needs to adopt a national plan for
climate change mitigation and another to combat
desertification and soil pollution. The Technology
Needs Assessment for Climate Change Mitigation
and Adaptation (National Strategy and Action Plan)
was adopted in 2012.
The Ministry for Spatial Planning and Environment
is the body responsible for environmental policy,
including climate change. The Environmental
Protection Agency plays an important role in its
implementation through permitting, inspection
control, monitoring and reporting. The Agency
maintains a national GHG Inventory. Another
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significant role in adaptation to climate change
is played by Institute for Hydrometeorology and
Seismology. In 2008, the Ministry was designated
as the national authority for approving Clean
Development Mechanism (CDM) projects. As with
other Western Balkans countries, funding for climate
change is heavily dependent on international support
(EU funds, EBRD, KfW, GEF/UNEP, GIZ), although
some projects are implemented through national
budget funding.
Serbia joined UNFCCC as a non-Annex I Party
in 2001, and ratified the Kyoto Protocol in 2008.
Under the Convention, Serbia does not have
GHG emission reduction commitments, but it has
obligations to establish and implement measures and
activities that contribute to achieving the objectives
of the Convention. It submitted its First National
Communication in 2010. The Second National
Communication – currently under development
– will contain an overview of realized adaptation
measures, and will also analyse the climate change
impacts and risks for water management, forestry and
agriculture sectors, since they have been identified as
vulnerable and important to national development
goals. At present, the First National Communication
is the only strategic document for climate change
responses which also addresses the needs of other
sectors in Serbia. Considerable progress has been
made to harmonize national legislation with the
EU requirements. The Air Protection Act (Official
Gazette of RS, 36/2009 and10/2013) deals with
climate change mitigation. It foresees adoption of
the Air Protection Strategy (including response to
climate change).
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The Ministry of Agriculture and Environmental
Protection is a national focal point for UNFCCC
and the Kyoto Protocol, with a recently opened
Department for Climate Change. The Environmental
Protection Agency is responsible for the GHG
Inventory.
The national budget contributes to financing climate
change projects, but its funds are not enough to meet
climate change adaptation requirements for Serbia.
Climate change responses are therefore mainly
financed through projects funded by international
donors and ministry programmes, although these
sources are not strictly oriented to adaptation.
Kosovo1 is highly vulnerable to climate change
since two of its most important economic sectors
– agriculture and forestry – are climate dependent.
Kosovo1 has not yet been recognized by the United
Nations system. Consequently, it is not eligible
for the ratification of international conventions,
although it could participate in negotiations as an
observer under UNSCR 1244. Kosovo1 is, however,
committed to aligning its legislation with the EU
legislation, given its EU approximation process.
Additionally, the climate change adaptation
strategy is relevant for Kosovo1 to meet the EU
approximation requirements, particularly in its
assessment and management of flood risks under
the EU Flood Directive.9
While there is a need for innovative approaches
to secure adaptation, current institutional
arrangements are insufficient to manage these new
challenges adequately. The authority responsible for

climate change is the Ministry of Environment and
Spatial Planning (MESP), namely its Department
of Environmental Protection, while Kosovo1
Environment Protection Agency (KEPA) monitors
the state of the environment.
National funding allocations to environmental issues
are still not sufficient, and it is expected that domestic
funding will remain low for the foreseeable future.
Therefore, the funding for adaptation will heavily
depend on the private sector, international donors
and the EU funds. Establishment of an environmental
fund is foreseen for the end of 2015.
Specific consideration of mountain areas is
particularly poorly represented in the climate change
policies of all the countries. Most countries, apart
from Croatia, are in the initiation stages of their
overall policy response to climate change, with most
climate considerations being either donor-driven or
a part of EU accession requirements. Most countries
have started recognizing the importance of and
vulnerability to climate change, especially of the
sectors reliant on natural resources. Concrete and
innovative responses to climate change adaptation
are still in the inception phase, hampered by limited
capacity and sources of funding for adaptation.

Sectoral Strategies
Water
Water sector legislation is quite similar in all of the
Western Balkan countries, with the exception of
Croatia due to its direct implementation of the key
EU directive. The water sector is regulated at the
state level in all countries, except in BiH where the
entity governments are responsible for adoption of
legislation, planning and development of the sector.
There are no direct references within policies which
link climate change in general, or climate change in
mountain regions specifically, to water management.
However, water legislation deals with water-related
natural disasters such as flooding, which can be
associated with climate change in certain cases.
BiH, Croatia, Serbia and Slovenia are Parties to the
Framework Agreement on the Sava River Basin (FASRB).10
The purpose of this agreement includes the establishment
of sustainable water management and the undertaking

of measures to prevent or limit hazards on the Sava
River, which was the biggest national river in former
Yugoslavia. One of the projects implemented under this
Framework Agreement was the pilot project on climate
change, entitled “Building the link between flood risk
management planning and climate change assessment in
the Sava River Basin”, which was implemented between
March 2011 and December 2013. Through expanded
and strengthened collaboration among the countries in
the Sava River Basin, the project’s goal was to address
transboundary management of floods while taking into
account the impacts of climate change under different
scenarios and the perspective adaptation measures. The
project outcomes included several reports and studies,
including the Report on climate change adaptation
measures for flood protection in the Sava River Basin
(2014) which recommended a series of measures
including the implementation of flood early warning
systems and the renovation or construction of new
flood protection measures (Brilly et al., 2014).

Albania, BiH, Croatia, and Montenegro are
contracting Parties to the Barcelona Convention
against Pollution in the Mediterranean Sea,11 a
regional convention meant to prevent and abate
pollution from ships, aircraft and land-based
sources in the Mediterranean Sea. This Convention
has seven protocols addressing specificities of
Mediterranean environmental conservation, one of
which is the Integrated Coastal Zone Management
(ICZM) protocol for the Mediterranean.12 The
ICZM Protocol has six goals, including the
prevention and reduction of natural disasters and
climate change (European Union, 2011). The Action
Plan for the implementation of the ICZM Protocol
2012–2019 was adopted in 2012. It has identified
the need for climate change to be fully integrated
into the ICZM process, and has defined specific
objectives that include mainstreaming of climate
change responses in the delivery of the Protocol by
promoting the development of methodologies and
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Land resources

Adaptation to climate change: the ENVSEC Initiative
Established in 2003, the Environment and
Security Initiative (ENVSEC) recognized climate
change as a core development challenge with
potentially serious implications to international
peace and security. The objective of ENVSEC’s
climate change and security work is to enhance
the capacities of countries (including in SouthEastern Europe) in the management of security
risks resulting from climate change, many of them
water-related.
The key areas of its assistance are:
1. Providing technical assistance to enhance
knowledge base of climate change impacts and
their interrelation with security: vulnerability
assessments of security impacts of climate
tools for mainstreaming climate change into ICZM
Plans and Strategies, as well as into coordination
mechanisms committed to this action.13 The
project, entitled Integration of Climatic Variability

Even though the Western Balkan countries are facing
serious land degradation threats and Albania has
several laws focused on establishing the measures
and structures for preventing land degradation),14
in general legislation for land protection is scarce
and insufficient. For the countries other than
Albania, only certain strategic documents pay
attention to land resources either as a distinct sector
or as mentioned within sector-specific policies
on agricultural land, spatial planning, geological
research, and mining.

change, and identification of hotspots
2. Providing support to regional dialogues and
cooperation: information sharing and regional
coordination through regional meetings and
transboundary projects
3. Strengthening relevant policies, institutions and
capacities on the national and regional levels
to address climate change risks and develop
regional adaptation strategies
4. Facilitating risk communication and raising
awareness on security impacts of climate change:
information dissemination, establishment and
support to knowledge networks.
For further information, please visit http://www.
envsec.org/
and Change into National Strategies to Implement
the ICZM Protocol in the Mediterranean (ClimVar
project), was launched in January 2013 within the
MedPartnership.

Besides evaluating the current state of land
resources qualitatively and quantitatively in each
country, these strategic documents define goals
or targets as well as short- and medium-term
measures. These include: preventing soil erosion
and degradation; promoting sustainable land
management in hill and mountain areas; improving
sustainable financial mechanisms for land use and
coastal zone management; developing plans and
programmes to combat desertification; establishing
and strengthening information systems for land
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management and land monitoring; establishing
measures against fires and floods; and raising
public awareness about the importance of land
protection. Although issues regarding climate
change adaptation are not mentioned specifically in
laws, there are competencies among ministries and
relevant bodies.
In addition to these strategic documents, all
countries except Kosovo1 have undertaken the
National Capacity Self-Assessment (NCSA) for
Global Environment Management, which assesses
the key capacity needs and cross-cutting capacity
bottlenecks in relation to implementation of the
three Rio conventions (biodiversity, climate change
and desertification/land degradation). This NCSA
document calls for the fulfillment of national
reporting obligations by each UNCCD Party,
which the countries have accomplished to varying
extents over successive reporting cycles.15 All
countries except Kosovo1 included performance
indicators in their Fifth National Reports to the
UNCCD in 2014.
Another significant document on land degradation is
the National Action Program (NAP), currently being
developed through a participatory approach. The
NAP should provide practical steps and measures
to combat land degradation in specific ecosystems.
Most of the NAP documents are under different
stages of development,16 and none of them have yet
been officially adopted.
One of the significant initiatives/programmes for
climate change adaptation at the regional level is
the Drought Management Centre for South-Eastern
Europe (DMCSEE). Other interesting and relevant
initiatives/programmes for land resources are the
Adriatic Ionian Program 2014–2020 including
Croatia, Albania, BiH, Montenegro, and Serbia,

Regional cooperation on drought monitoring
Over the past decades, drought-related damages
have had a significant impact on welfare and the
economy within the Western Balkans. In 2009,
a Drought Management Centre for South-East
Europe (DMCSEE) was established, largely
thanks to the work of the International
Commission on Irrigation and Drainage (ICID),
the World Meteorological Organization (WMO),
UNCCD and national meteorological and
hydrological services.
among others; the Danube Transnational Programme
2014–2020 including Croatia, BiH, Montenegro, and
Serbia, among others; and the Balkan-Mediterranean
Transnational Programme 2014–2020 including
Albania and FYR Macedonia, among others.
Mountainous areas are partially mainstreamed
through the land resource sector policies. For
example, in strategic documents, mountain areas are
mentioned in terms of sustainable land management
(e.g. rehabilitation of irrigation and drainage
infrastructure, improving watershed management,
and forest regeneration/afforestation), which can be
indirectly linked to the climate change adaptation
responses. For instance, the National Adaptation
Strategy (2014) for Kosovo1 foresees several actions
to address adaptation for mountain regions, which
include soil conservation measures.17
Monitoring and reporting on land resources is
generally scarce in Kosovo,1 FYR Macedonia and
BiH since there is no national soil monitoring.
Efforts are limited to ad hoc observations on
the scope of projects, soil quality evaluations,
studies and other activities performed by different

The mission of the DMCSEE is to coordinate and
facilitate the development, assessment, and application
of drought risk-management tools and policies in
South-Eastern Europe in order to improve drought
preparedness and reduce drought impacts. It also
focuses on monitoring drought and assessing its related
risks and vulnerability. As part of its information
services, it publishes a monthly drought bulletin.
For more information, please visit www.dmcsee.org
institutions and organizations. However, in
the other countries monitoring and reporting
is being enhanced. In Albania, the Integrated
Environmental Monitoring System has been
established and expanded for soil pollution and
monitoring, while in Montenegro, monitoring of
soil contamination by hazardous substances and
monitoring of soil quality is undertaken. The
Croatian Environment Information System (CEIS)
is underway to link various databases including
soil/land issues.
Generally speaking, the participatory process
for policy development includes consultative
and inter-ministry meetings, seminars and
conferences which involve various sectors that
are directly or indirectly linked to land resources
(e.g. water, agriculture and forests) and their
institutions and organizations. Although a gender
balance within the National Coordination Body
(NCB) for UNCCD has been reported for Croatia,
Albania and FYR Macedonia, an analysis of
strategic documents shows that gender issues do
not appear to be pertinent to land degradation
and desertification.
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Food resources
Agricultural legislation defines the basis for
sustainable agriculture in all Western Balkan
countries. However, so far this legislation has not
integrated climate change adaptation, nor are
mountain areas reflected. The only exception is the
recently adopted Law on Agriculture of the Republic
of Croatia, given that the EU directives have been
transposed to Croatian legislation as part of its recent
accession to the EU. This law refers to promoting
competitiveness of agriculture through a multipurpose production adapted to climate change,
and to ensuring sustainable management of natural
resources that entail actions to respond to climate
change. Particular attention is paid to the adaptation
aspects important for rural development.

Forests and biodiversity
All countries are undergoing several important forest
policy processes, such as developing national forest
programmes, revising forest legislation, developing
national action plans to combat illegal logging,
forest certification, and the preparation of forest

Food Market, FYR Macedonia
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inventories. All countries, except Albania, FYR
Macedonia, Kosovo,1 and Federation BiH (one of the
two Entities within BiH),18 have adopted new forest
legislation aiming to introduce multifunctional and
sustainable of forest management. A number of
nature protection regulations have been integrated
into forest legislation.
Forest and nature protection legislation has not been
designed specifically to deal with climate change
adaptation. The legislation does, however, cover many
important aspects for climate change mitigation and
adaptation through the sustainable use of forests
and nature, preserving biodiversity and maintaining
the functions of ecosystems. Such laws regulate
the conservation and restoration of biological and
landscape diversity, environmental monitoring,
establish a system of protection for natural areas and
areas of high conservation value, as well as providing
safeguards from harmful social and economic
activities. Forest legislation provides the framework
for the conservation and management of forests (e.g.
silviculture, exploitation and afforestation). It also
covers water protection, climate, biodiversity and
other social values of forests through establishing a

framework of forest areas conserved and managed
for such purposes (e.g. water protection zones, seed
forests, high conservation value forests, recreation
forests and protected forest areas). These laws also
provide financial frameworks for afforestation and
reforestation by establishing special purpose funds,
which in most cases are replenished from profits of
forest utilization, and taxes on air polluters such as
vehicles and/or industry.
With the exception of Kosovo,1 all the Western
Balkan countries have ratified the Convention
on Biological Diversity (CBD) and have adopted
National Biodiversity Strategies and Action
Plans (NBSAPs) as the principal instrument for
implementing the Convention at the national level.19
Nevertheless, Kosovo1 has adopted a NBSAP as
unilateral commitment. Often these policies serve
more than one goal by including sustainable use of
resources, nature protection, and a climate change
adaptation perspective.

Protected areas
Protected areas – which have been recognized as
an essential tool for conserving biodiversity – are

Afforestation measures prescribed
by forest legislation in Serbia
According to Law on Forests in Serbia (Article
16), the owner or user (either state or private)
of the forests shall perform rehabilitation and
reforestation measures on specific areas. These
include bare lands as a result of a natural disasters
(fire, wind, snow, etc.), areas where rejuvenation
and afforestation have failed, and devastated
surface areas from illegal clear cutting, forest
clearing and illegal cutting of rare tree species.
According to Article 80, the budget of Serbia
and Vojvodina shall include resources for
the implementation of priority measures and
development for programmes aimed at:
• Increasing forest cover by afforestation
• Improving the state of coniferous forest
plantations
• Conversion of coppice into higher silviculture
forms
• Production of forest reproductive material
(seeds and seedlings).
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A green tax based on the Croatian
Law on Forests

The Dinaric Arc Initiative and other nature protection networks in the
Western Balkans

Croatia’s “green tax” is prescribed by the Law on
Forests, and is a fee that is charged to all legal and
physical persons in Croatia that engage in economic
activity as a percentage of all revenues acquired in
Croatia and abroad. This fee was set at 0.07% of all
revenues in 2005, but was subsequently reduced to
0.0265%. The total funds for 2012 were € 27m.

The Dinaric Arc Initiative (DAI) is a joint
effort by international organizations including
WWF, IUCN, UNESCO, FAO, UNDP, Council
of Europe, UNEP, SNV and EuroNatur. Among
its goals, it seeks to preserve the wealth and
integrity of the Dinaric Arc eco-region by
establishing networks of protected areas and
ecological corridors, and providing support
to initiatives for the conservation of the ecoregion’s biological diversity and the sustainable
management of its resources. The Dinaric Arc
has proposed the Framework Convention on
the Protection and Sustainable Development of
South-Eastern Europe Mountain Regions, which
aims at preserving the wealth and integrity of
the Dinaric Arc and other mountain regions in
South-Eastern Europe.

These funds are allocated to the state budget and
then transferred to Croatian Forests Ltd., which
uses these funds for forests-related activities,
including scientific research. In 2011 these funds
were allocated to the following activities (in
descending monetary value):
• Demining of forests and forest land
• Forest infrastructure
• Forest keeping
• Division for private forests
• Management of forests on karst terrain
• Forest protection
• Forest monitoring
• Fire prevention
• Pre-commercial thinning
• Scientific research

important for climate change adaptation. They play
a crucial role in: (i) supporting species to adapt to
changing climate patterns and sudden climate events
by providing refuges and migration corridors; (ii)
protecting humans from sudden climatic events and
reducing vulnerability to floods, droughts and other
weather-induced problems; and (iii) supporting
economies to adapt to climate change by reducing
the costs of climate-related negative impacts.
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For further information, please visit http://www.
dinaricarc.net/dai.html
Natura 2000: The south-eastern countries have
begun cooperating on conservation through
various European and International Conventions.

The number and size of protected areas in the
region has been increasing, although the share of
protected land is still low if compared to that of
the EU. Protected areas that have been established
recently, or are in the process of being included in the
transboundary protection system, include Neretva
River Delta, Skadar Lake, Ohrid Lake, Prespa Lake,
Bjeshkët e Nemuna Mountains, Djerdap National
Park, Balkan and Tara Mountains, and Danube River.

Two widely known networks are the Emerald
Network (working under the Bern Convention)
and the Natura 2000 Network (working under the
EU Birds and Habitats Directives). As a Member
State of the European Union, Croatia greatly
contributes to the natural heritage of the EU
with 87 bird species and 53 regularly occurring
migratory bird species, 135 other species and 74
habitat types on reference list. About 29 per cent
of Croatia’s territory is included in Natura 2000
Network. Through its EU accession and technical
adaptations of the EU Directives, Croatia proposed
inclusion of 11 species and two habitat types
specific to Croatian and Dinaric karst to Natura.
This demonstrates Croatia’s strong responsibility
for nature conservation policy.
For further information, please visit:
• Sida’s Helpdesk for Environment and Climate
Change (2012). Western Balkan – Environment
and Climate Change Policy Brief. Available at:
http://sidaenvironmenthelpdesk.se
• State institute for nature protection of Croatia.
Available at: www.dzzp.hr

Energy
Emerging policies and actions aim to increase the
efficiency of energy production and consumption, and
to promote a transition to low or zero-carbon energy
sources. These policies, which are clearly relevant
to climate change, entail synergies (and trade-offs)
between often overlapping mitigation and adaptation
strategies. While the introduction of renewable sources

of energy is considered more of a climate change
mitigation measure, energy efficiency can also be seen
as an adaptation measure since it contributes to the
reduction of energy demand and energy consumption.
Reduced energy consumption can also be observed
through the indicator of lower energy intensity.
The energy sector is one of the most polluting sectors
of the regional economy and is a major source of
GHG emissions. Energy policies related to climate
change focus mainly on mitigation. All Western
Balkan countries have energy development strategies
at the national level, with the exception of BiH which
has adopted them at the level of its two entities:
the Federation of Bosnia and Herzegovina (FBiH)
and Republika Srpska (RS). Some Western Balkan
countries have adopted further strategies, such as the
Heating Strategy in Kosovo,1 the National Strategy
for Energy Efficiency and the Strategy for Utilization
of Renewable Energy Sources in FYR Macedonia,
and the Energy Efficiency Strategy in Montenegro.
Albania, BiH, FYR Macedonia, Montenegro, Serbia
and Kosovo1 are Contracting Parties of the Energy
Community, established in October 2005 by the

Perućac lake and dam, Bosnia and Herzegovina
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European Union and countries from South-East
Europe and the Black Sea region.20 In October 2012,
the Energy Strategy of the Energy Community was
adopted; the first step towards streamlined and costefficient energy infrastructure planning in the region.
The Strategy considers the impacts of climate change
in order to appropriately adapt the current energy
production and consumption patterns.
An Energy Efficiency Law has been adopted by
all countries, with the exception of the FBiH and
FYR Macedonia. Nevertheless, in FBiH, this law
is currently undergoing the adoption procedure
within parliament, while the Ministry of Economy
in FYR Macedonia has adopted certain energy
efficiency measures, including a Rulebook on
Energy Performance of Buildings and a Rulebook on
Labelling of Energy-Related Products.
Western Balkan countries submitted their first and
second NEEAPs, apart from BiH (pending its first
and second NEEAPs) and Albania (pending its
second NEEAP). Measures contained in the NEEAPs
are targeted at buildings, industry, appliances and
lighting, transportation, and agriculture. In addition,

there are horizontal measures which include
awareness-raising and training, innovative financing
schemes, metering and billing provisions, subsidies,
and fiscal measures. The NEEAPs of Albania, FYR
Macedonia, Serbia and the United Nations Interim
Administration Mission in Kosovo1 (UNMIK)
foresee setting up National Energy Efficiency Funds
to contribute to the implementation of the NEEAPs.
Croatia has had an Environmental and Energy
Efficiency Fund in place since 2007, with one of the
most developed incentive systems in the region. The
Croatian NEEAP plans to establish energy efficiency
teams within units of local and regional authorities,
to ensure continuous monitoring of energy
consumption in their own facilities, implement
awareness-raising activities, and enable systematic
energy management and local energy planning.
It should be noted that adaptation measures in
the energy sector in the Western Balkans are not
explicitly indicated as such, and there are no specific
adaptation measures for mountainous areas. The
policies take into consideration sectors such as
industry, building, transport and the economy.
Gender issues are addressed in the policies.

Transportation, infrastructure and
communication
Transportation, infrastructure and communication
policies are key to economic growth and transition
in the Western Balkans region. The transportation
sector, in particular, has significant environmental
implications; an efficient transportation sector
would reduce the emissions of GHG and lessen
impacts of air pollutions on human health. While
the transportation system in South-Eastern Europe
has improved in recent years, standards are still
generally low, and in the region’s large, rapidly
growing cities, traffic is one of the main causes of
poor air quality. Among the problems contributing
to inefficiencies in the transportation sector are
ageing vehicles, poor vehicle maintenance, variable
fuel quality, the poor condition of many roads, and
frequent traffic congestion. In FYR Macedonia, BiH
and Serbia, the use of leaded fuel has been reduced
but not yet banned. Public transportation within
and between cities is inadequate, although demand
for it has grown steadily in recent years, and demand
for freight transportation doubled between 2001
and 2006.
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Sustainable transportation in the
city of Belgrade (GEF-funded)
The UNDP-GEF project Support to Sustainable
Transport in the City of Belgrade was initiated
in 2011. Project activities include institutional
support and policy development, public
awareness campaigns, and promotion of
alternative modes of transportation, as well as
the implementation of pilot projects to improve
road safety, and education on environmental
protection and transportation. Expected results
of the project are:
• the development of a Sustainable Urban
Transport Plan for Belgrade
• a shift towards clean and energy-efficient
transportation
• increased safety of cyclists
• reduced traffic flow
• awareness-raising on sustainable transportation
• capacity building for professional drivers, and
• a reduction of 285 tons of CO2 emissions per
year.
The Western Balkan countries have been Participants
in the South-East Europe Transport Observatory
(SEETO) since 2006. Each country has a national
coordinator to establish a SEETO Comprehensive
Network Development Plan to show progress in
the development of transportation infrastructure
within and between the countries.
This assessment found that the legislation
governing transportation infrastructure in
the Western Balkan countries offered little or
no information about adaptation to climate
change, although laws relating to infrastructure
development overall do state that the impacts of

Electric trolleybuses in Belgrade, Serbia

climate change should be taken into consideration.
While the laws differ in each country and some do
make reference to pollution, in general they are
not directly concerned with ecological or climate
issues. For example, Serbia has partially focused on
adaptation by developing a project for sustainable
transportation, but only at the city level (Belgrade).
On the other hand, BiH recognizes sustainable
development as one of its strategic goals in its
Development Strategy of 2010, which also includes
transportation and communications issues, as
well as environmental protection. Meanwhile,
the Kosovo1 Climate Change Strategy 2014–2024
refers to some adaptation measures, including the

development of a more environmentally sensitive
road infrastructure, use of better-quality fuel, and
use of alternative, lower emission transportation.
It should be noted that adaptation measures for the
transportation, infrastructure and communication
sector in the Western Balkan countries are not
explicitly stated as being for adaptation, and there
are no adaptation measures or strategic goals for the
mountain regions. Gender issues are not taken into
consideration in the transport, infrastructure and
communication sector.
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Tourism
Albania, Croatia, Serbia, and Montenegro have
developed active tourism strategies, while Kosovo1
has a draft document. The previous tourism strategy
for FYR Macedonia, valid until 2014, has not been
updated, although the country does have a strategy
for Rural Tourism Development. BiH has strategies
for development of the tourism sector at the entity
level only (the Federation of Bosnia and Herzegovina
and the Republika Srpska).
Although many studies indicate that the tourism
sector in the Western Balkans is highly vulnerable
to climate change, such issues are generally not
considered in tourism policy documents, and
the goals and measures related to climate change
adaptation are not present in any of the existing
tourism strategies. Nevertheless, climate change is
being slowly integrated into the decision-making
activities of a range of tourism stakeholders, while
some strategies recognize climate as a limiting factor
for tourism development (in Montenegro, Republika

Mostar old town, Bosnia and Herzegovina

Srpska and FYR Macedonia). For instance, the
strategies of Montenegro and the Republika Srpska
entity of BiH recognize the importance of mountain
tourism, which would suffer especially from a
shortened skiing season, and therefore propose

using artificial snow. The previous FYR Macedonian
tourism strategy stressed the importance of climate
considerations in future strategies and plans for
tourism development. Even though FYR Macedonia
does not have a current tourism strategy, tourism
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development is an issue for the Government Program
(2014–2018), although it does not foresee any actions
related to adaptation in this sector.

Human health
The laws governing healthcare in the countries of the
Western Balkans create the conditions to maintain
and improve the health of their citizens. According to
these laws, healthcare measures include prevention
and protection from any harmful ecological factors.
None of these laws, however, include measures
directly related to climate change or adaptation to
climate change.
In order to increase and improve knowledge and build
capacity on adaptation-related health issues, prevent
diseases aggravated by climate change, and reduce
risks from extreme weather events, it is necessary
to develop climate change adaptation strategies for
public health. Albania and FYR Macedonia are the
only Western Balkan countries to have developed
these strategic documents (see Annex 1).

Protecting health from climate change: a seven-country initiative
The initiative of the WHO Regional Office for Europe
aimed to protect human health from the impacts
of climate change through addressing adaptation,
strengthening health systems, and building
institutional capacity in seven countries: Albania,
Kazakhstan, Kyrgyzstan, the Russian Federation,
Tajikistan, FYR Macedonia, and Uzbekistan.

• Development of national health adaptation
strategies or action plans
• Assessment of health vulnerability, impact and
adaptive capacity
• Capacity development and national outreach,
including education activities
• Research and innovation
• Inter-country exchange of knowledge and good
practices

The pilot initiative provided a wealth of valuable
information and policy lessons for the whole WHO
European Region (e.g. methodology and tools
developed throughout this initiative are based
on well-established frameworks and adapted to
country-specific needs and requirements). The
experiences and developed good practices are
documented and transferable to other countries.

The Albanian Strategy for Health System
Adaptation into the Climate Change was adopted
by the Ministry of Health in October 2011. The
Climate Change Health Adaptation Strategy and
the Heat–Health Action Plan were adopted by the
government of FYR Macedonia in February 2011.

General core activities carried out in all seven
countries were:

For more information, please visit http://www.
euro.who.int
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Institutional and stakeholder analysis
In order to determine the extent to which a policy
framework could support improvements to the
adaptive capacities of mountain ecosystems and
the people living there, it is necessary to analyse the
influence and power dynamics of all the actors in the
climate change adaptation regime (Sova et al., 2013).
According to the Multilevel Stakeholder Influence
Mapping in Climate Change Adaptation Regimes
(ibid), there is a power imbalance between different
stakeholders in a variety of contexts around the world.

Stakeholder mapping
Using the International Institute for Environment
and Development (IIED) (Sova et al., 2013) tool and
the analysis of the policy and strategic documents in
Albania, BiH, Croatia, FYR Macedonia, Montenegro,
Serbia and Kosovo,1,21 the main groups of stakeholders
and beneficiaries for climate adaptation were identified:
• Representatives of national governments,
including ministries of environment, agriculture,
forestry, energy, water management, health, and
spatial planning
• Government institutes, agencies and inspectorates
for food security, agriculture, forestry, water
management, hydrometeorology, environment
and related funds, bodies responsible for disaster
preparedness and response (including flooding,
forest fires, landslides, earthquakes, wind, and
hail), and civil security
• Management and staff of protected areas
• UN conventions & GEF National Focal Points
• Representatives of NGOs
• Academia
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• Other local and international experts on climate
change adaptation measures and mountain
ecosystems (including related topics of biodiversity,
land management, hydrometeorology, water,
energy, and industry)
• International bodies with a strong presence in
the country, including international and regional
projects and bilateral donors
• Private sector (including farming co-ops, and
trade unions)
• Healthcare
• Chambers of commerce
• Forest industry
• Environmental businesses, including eco-tourism
businesses
• Forestry associations
• Red Cross and Red Crescent organizations (as
part of disaster preparedness and response)
• Local community representatives
• Traditional populations.
These stakeholders represent groups that were
identified as being directly or indirectly involved
in the climate change adaptation regimes of the
respective countries, being either responsible for or
influenced by the implementation of climate change
adaptation measures. It is important, however, to
draw attention to other stakeholder groups that are
not currently involved in the adaptation regime,
but who nevertheless have a stake in adaptation,
including the general public, vulnerable groups (e.g.
the poor, elderly, children, single parents, and people
with disabilities), and private business owners and
educational workers.

Jezerca Massif, Albania

63

Key responsible actors
The leading trends in decision-making for adaptation
in the seven countries of the Western Balkans were
determined by examining the key responsible actors
in the relevant policy documents. Policy documents
express the highest level of power in decisionmaking on climate adaptation. For this reason, it
is necessary to analyse the level of involvement
of different stakeholders in the drafting of these
documents, their interests, mission and capacities.
In most of the countries, the key responsible actors
in drafting documents relevant to climate change
adaptation were ministries for environment.
Serbia and Bosnia and Herzegovina appear to have
neither an office nor an assigned staff member
that regularly works on climate change issues.
Only Montenegro has a separate Department
for Climate Change, while Albania and Kosovo1
have (sub)sectors for climate change. However,
none of these departments or sectors have clearly
indicated mandates in relation to climate change.
Only in Croatia was the key responsible actor an
institution other than the ministry: namely, two
civil society organizations, which could contribute
the interests of a wider audience, including nonexperts and the general public, to policy design.
Civil society organizations in other countries do
not seem provide direct contribution to the design
of the most relevant climate change documents. In
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these countries, where the ministries play the key
roles in drafting relevant documents, influence on
the policies is kept somewhat centralized within
the hands of government bodies, where the same
institutions contribute to both the creation and
implementation of policies.

Vulnerability assessments
Decision-making on the distribution of resources
for adaptation depends on the vulnerability
assessment, in the sense that it will determine
who or what is eligible for resource allocations for
future adaptation measures (Sova et al., 2013). This
applies in the Balkans, where populations identified
as “vulnerable” have a chance to be included in the
adaptation measures.
According to the analysis of documents pertaining to
climate change in the Balkans, adaptation measures
refer mostly to policy changes from a technical
aspect, rather than referring to any action directed
towards vulnerable groups. Public involvement is
generally limited to awareness-raising activities. In
Albania, Bosnia and Herzegovina, Serbia, Kosovo,1
Montenegro and FYR Macedonia, communication
strategies are mostly aimed at educating the public on
the facts of climate change rather than at participation
in or decision-making on adaptation measures. Even
for vulnerable groups such as agricultural producers
and farmers, participation is passive and focused

primarily on receiving information. They are not
considered in the action plans.
In Croatia, the adaptation regime recognizes the need
for a multilevel approach to this issue: “multilevel
governance is defined as decision-making through
a dynamic inter-relationship within and between
different levels of governance, steered not only by
the public, but also by private and other interests”
(Keskitalo 2010; Hooghe and Marks, 2001). A timely
execution of this approach in other Balkan countries
– and to some extent even in Croatia – could bring
forward the mutual interests of all actors and offer
effective adaptation. If the vulnerable groups were
included in the action plans, their later involvement
could be increased and secured.

Politics of adaptation
In recent years there has been a trend towards only
engaging experts in adaptation (Sova et al., 2013),
which is mostly reflected in the adaptation actions
of the Balkan countries analysed for this Outlook.
In relation to the analysis from the vulnerability
assessment above, it is clear that “non-experts”
are only given a passive role and not included in
decision-making with respect to the implementation
of adaptation actions (with the exception of Croatia
to some extent).

Gender issues

According to the publication “UNFCCC Decisions
and Conclusions” (Burns and Patouris, 2014),
climate change – especially droughts, floods and
other extreme weather events – together with
food and water insecurity impact men and women
differently. Due to high unemployment rates, a
high percentage of women in the Balkans tend to
stay at home, where they are responsible for the
household’s food production and its water and
energy supply (Goldstein, 2014). These are the
resources most affected by the impacts of climate
change (Burns and Patouris, 2014), making women
in the Balkans more vulnerable than men to climate
change. For this reason, it has become increasingly
important in the Balkan countries to involve women
and men equally in decision-making processes
(ibid). According to the analysis of the available
documents, however, the question of gender
mainstreaming in policy and strategic documents
tends to remain superficial.
In order to ensure that both men and women
have equal opportunities to participate in the
adaptation regime, women need to be proactively
engaged in the planning and implementation of
adaptation measures. They should be involved in
both consultative and decision-making stages, with
the aim of facilitating their safety and productivity.
For this reason, strategic documents must identify
women as a special stakeholder group and include
them in action planning.

Woman threshing cereal, Lin, Albania
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The role of indigenous communities
When discussing the indigenous communities
in the Balkan region, a more appropriate term is
“autochthonous”, which bears the similar meaning of
pure and native (Stojkov, 2002). These autochthonous
communities still exist in the mountain ranges of East
Serbia, North-western Montenegro, Northern Albania
and North-western FYR Macedonia, where people
exhibit traditional social behaviour and rituals (ibid).
Similar communities also inhabit areas of Eastern
Bosnia (high mountains) and Herzegovina. These

Prokletije mountains in the Dinaric Alps, Albania
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communities usually rely on local natural resources.
According to Stojkov (2002), these communities
are still marginalized. Their livelihoods are mostly
maintained through seasonal small-scale farming
and agriculture, their only source of income (Quave
and Pieroni, 2015). However, studies show that these
traditional communities inhabiting isolated rural
areas tend to develop resilience, which is founded on
their complex knowledge of the surrounding natural
environment (ibid). This is very important for the

Balkans, especially due to their deep ethnobotanical
knowledge that has proven to be crucial for local food
security and health strategies (ibid).
The autochthonous communities in the Balkans
have been decreasing in recent decades. While
some members of these communities reside
on high mountain plains during the summer
months (Aljazeera Balkans, 2012), there are
increasingly fewer year-round settlers, as much of
the population has moved to more urban areas in
recent decades in search of better living conditions
(ibid). It has been argued that the “[traditional
communities] are among the first to face the direct
consequences of climate change, owing to their
dependence upon, and close relationship with the
environment and its resources” (UNEP, 2004).22 In
the analysis of policy documents for the Western
Balkan countries, the direct participation of these
communities in the adaptation regime was not
considered in detail.
Apart from representing reservoirs of traditional
knowledge relating to the changing environments –
such as the use of plants that may resist the changes
in climate – these communities are the cultural and
traditional heritage of the Balkan countries, hence
they should be preserved and cherished. They
represent a very distinct stakeholder group that
requires a tailored approach. To preserve them, their
voices need to be heard in decision-making processes
and in the design of adaptation measures, where their
way of life should be afforded special attention.

WESTERN BALKAN MOUNTAINS

Gap analysis

Bay of Kotor, Montenegro
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Policy gaps to address climate risks
This policy gap analysis aims to assess the effectiveness
of the mix of climate adaptation instruments and
policies that are in place to address key climate risks
in the West Balkan region.
Ultimately, the success of existing policies is
determined by the extent to which they address
the most pressing climate change-related risks,
and whether they generate positive effects for the
socioeconomic system and local communities.
Policies that cause inter-sectoral conflicts or that do
not consider long-term vulnerability and/or adaptive
capacity to climate change are intrinsically ineffective.
When current information on the implementation
and effects of policies is not available, the policies are
evaluated on the basis of their potential.

Economic and livelihood losses
Risk of significant economic losses to assets and
disruptions to livelihoods at the individual, local
and national levels and/or high rehabilitation
costs related to wildfires.
Measures for protecting forests from wildfires are
usually included in national legislation related to
forest management and (agricultural) land resources
of most countries in the Western Balkans, although
climate change and adaptation issues are not
mentioned specifically.
In terms of national policies, measures to protect or
restore forests from wildfires are considered a priority
68

in only a few countries (BiH, Serbia and Croatia).
Measures favouring adaptation towards an increased
risk of losses from forest fires are being implemented,
including governance actions (regulations) as well
as infrastructural measures. Significant financial
instruments, such as the Croatian “Green Tax”
managed by the state forests management company,
are in place to support the fire prevention community
and its measures.
Key Policy gaps:
• Inadequate national/regional policy coverage
for adaptation and prevention of economic
losses related to wildfires
• Limited budget for early warning and
rehabilitation measures
• Possible lack of institutional coordination to
protect forests from fires

Risk of significant economic and livelihood
losses at the individual, local and national levels
due to flooding.
Some internationally-funded initiatives address the
risk of disasters (including flooding) in terms of
socioeconomic and financial losses in the Western
Balkans. Examples include the joint World Bank/
UNISDR South-Eastern Europe Disaster Risk
Mitigation and Adaptation Programme, which
supports the development of national disaster
risk management and adaptation strategies, risk

Massive flood in Obrenovac, Serbia

financing of disaster loss reconstruction and
recovery, and risk transfer. All countries also actively
cooperate on the transboundary management of
floods on the Sava River Basin (BiH, Croatia and
Serbia) and the Drin River Basin (Albania, Kosovo,1
Montenegro and FYR Macedonia), with programmes
aimed at developing adaptation measures and risk
management mechanisms.
Flood protection measures are generally regulated
through water sector legislation at the state level
in all countries, or at the subnational level in BiH.

GOOD PRACTICES

Water and flood management: Adaptation to climate change in the Drin River Basin

(The United Nations Economic Commission for Europe – UNECE; Global Water Partnership
Mediterranean – GWP-Med; Swedish EPA)

Background
The expected changes in surface air temperature
and humidity will lead to increases in the heat
index and may lead to deforestation and intensive
or extreme rain events, heatwaves, floods and
droughts. Climate change will very likely reduce
the availability of water and affect the water level
of the lakes inside the Basin (Prespa, Ohrid and
Skadar). Since the Drin Basin is exploited for its
hydro-energy (five dams), climate change will affect
energy supply in the region.

Croatia seems to be more advanced due to direct
implementation of the key EU directives (Floods
Directive and Water Directive). Impacts due to
climate change in mountain regions are not explicitly
considered in existing water regulations in the West
Balkans. At the national level, only BiH and FYR
Macedonia seem to have set relevant policy goals that
include climate change and extreme events. They call
for prevention measures in case of failure or flooding
of dams and the construction of reservoirs. Most
countries, however, lack the basic infrastructure
for data collection, flood forecasting and flood

Objectives
Improving adaptation to climate-change-related
effects, in particular concerning floods and drought,
in the Drin River Basin. The activities will be mainly
implemented in 2013–2016. The intervention area
is the Drin River Basin, including all connected
water bodies in Albania, Montenegro, Kosovo1 and
FYR Macedonia. The project focuses on adapting
the risk management mechanisms to the increased
risks of floods and drought. The activities will focus
on drought in Kosovo1 and FYR Macedonia, and on
floods in Albania and Montenegro.

Results
As an initial result, the governments of the respective
countries have taken initiatives to improve the
legal and regulatory framework in line with EU
legislation, as well as to develop management tools
and mechanisms for some parts or some aspects
of the Drin River Basin. According to the National
Communications to UNFCCC from Albania,
Montenegro and FYR Macedonia, as well as the
report ‘The state of water in Kosovo’,1 climate change
will have serious impacts in the Drin River Basin.
An MOU signed in November 2011 under the Drin
Dialogue Process includes a goal on climate change
risks and cooperation on flood prevention.
Outcomes
• Regional monitoring and alert platform
• Strategic framework for climate change adaptation
• Concepts, instruments and procedures for
climate change adaptation at the municipal level
Source: Core group on pilot projects, third meeting
Global Network of basins working on climate
change adaptation, first meeting – Geneva, 20-21
February 2013
For further information, visit http://www.unece.
org/env/water/seeurope.html
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GOOD PRACTICES

Climate change adaptation in the Western Balkans: approach to flood risk management

(Deutsche Gesellschaft für Internationale Zusammenarbeit; German Federal Ministry for Economic
Cooperation and Development (BMZ)

Background
The recurrent floods of recent years have resulted
in high economic and environmental losses, from
which the affected populations struggle to recover.
The capacities of the Western Balkan countries to
manage and respond to flooding are very limited both
in terms of infrastructure and governance. Hydrometeorological data collection and flood forecasting is
hampered by the absence of adequate gauging networks
and limited resources to operate and maintain them.
A comprehensive regional flood early warning system
does not exist. At the national and municipal levels,
the responsibility for flood risk management (FRM) –
such as flood defense infrastructure development, data
collection, early warning and disaster management
– is spread across multiple authorities. The lack of
clear leadership for FRM, and limited understanding
of how flood risk can be locally managed, pose
significant obstacles for effective FRM.
Objectives
The EU Floods Directive (2007) provides the
comprehensive framework for the project’s activities.
Taking a multilevel approach to FRM, the project
engages on the regional (basin), national and local
levels. It focuses on establishing prevention and
protection measures that cover the entire FRM cycle,
from preparation and disaster management to the
recovery phase. The main objective is to improve flood
management, particularly through non-infrastructure
measures such as early warning, preparedness, spatial
planning, and awareness-raising. Further measures
are aimed at reducing damage to human health, the
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environment, cultural heritage, and the local economy.
FRM plans are developed in a participatory process
involving the responsible administrations as well as
other relevant stakeholders. The milestones towards a
fully-fledged FRM Plan have been identified as follows:
• hazard and flood risk maps based on flood extent
mapping and satellite images
• regional and communal risk assessments in a
standard catalogue of measures
• identification of priority measures and
responsible actors.

Results
Through its multilevel approach, the project
has contributed to a more integrated and
transboundary FRM in the Drin River Basin,
which involves all stakeholders. Once operational,
the regional early warning system will enable the
respective national hydro-meteorological services
to issue warnings to their relevant authorities and
affected municipalities, based on catchment-wide
information. By assisting municipalities and cities
to develop and implement FRM Plans in line with
EU requirements, their vulnerability to flooding has
been significantly reduced. Flood risk managers, in
particular at the local level, have reported that they
consider themselves better prepared to provide
more effective FRM to protect the local population.
Source: GIZ, Flood Risk Management an increasing
challenge in international cooperation.
For further information, visit https://www.giz.de/
en/worldwide/29000.html

management, even though legislation may require
this. The cost of such interventions are usually
prohibitive. In terms of non-structural interventions,
the capacities are also very limited. While national
and municipal authorities have poor understanding
of their responsibilities in disaster risk management
and recovery, a comprehensive flood early warning
system is still lacking in the region.
At the national level, risk-sharing and risk-transfer
mechanisms (e.g. weather-indexed insurance) which
could help to reduce overall economic losses due
to flooding, improve resiliency and contribute to
prompt recovery do not appear to be in place in the
Western Balkans.
Key Policy gaps:
• Lack of risk-sharing and risk-transfer
mechanisms for flood damage
• Low financial resources available, especially
for infrastructural adaptation measures
• Lack of/limited institutional capacity
and coordination for flood management
regionally, nationally and locally

Risk of lower productivity and economic
losses in the agricultural sector due to rising
temperatures. Risk of loss of crop yields and
livestock due to water scarcity and droughts.
Subregional initiatives are in place, including the
Drought Management Centre for South-Eastern
Europe (DMCSEE), which monitors and assesses
drought conditions in addition to the general
risks and vulnerabilities connected to drought. All
Western Balkan countries have adopted legislation
regulating a sustainable approach to agriculture,

but so far this does not integrate climate change
adaptation or reflect on mountain areas. The only
exception to this is Croatia, which is transposing the
relevant EU directive, paying attention to adaptation
aspects important for rural development.
On the policy side, there is some consideration
of mountain issues and climate change in most
countries. Several financial mechanisms at the
national level are in place to cover losses and support
production in the agricultural sector. These include
financial support to farmers in mountain areas,
incentives for the conservation and sustainable use of
endangered autochthonous and local livestock breeds
and plant species, and incentives for diversification.
Infrastructural adaptation measures have also been
undertaken in some countries (e.g. Serbia and BiH).
Some of these are for agriculture (e.g. irrigation
systems, dams and accumulation reservoirs), while
other purposes include hydropower generation,
drinking water, tourism and fish-farming.
However, the budgetary support for agricultural
development is very low compared to the EU budget.
Allocations in 2012 were 25 euros/ha of agricultural
land in Albania; 50 euros/ha in BiH;23 70 euros/
ha in Montenegro, Serbia and Kosovo;1 and 150
euros/ha in FYR Macedonia. The EU-27 support
amounts to 470 euros/ha for its members. Croatia
spends 370 euros/ha on its agriculture (FAO, 2014).
This indicates the limited potential of the Western
Balkan countries to address challenges in this sector,
including implementing adaptation measures.
According to an analysis of the Agricultural Policy
and European Integration in South-Eastern Europe
(2014), the climate change policy-making arena in
this region is relatively weak, which results in very
few mitigation and adaptation activities on the
ground.

Adaptation action in this sector involves
complementarities with forest management and
safeguarding of biodiversity. Potential co-benefits
between adaptation and reduction of greenhouse
gases from agricultural production are being
sought in Serbia. Certain adaptation measures may,
however, result in higher emissions. For example, a
shift towards a more fertilizer- and energy-intensive
agriculture to address food security concerns may
result in higher emissions.
Key Policy gaps:
• Low budget for agriculture development and
adaptation
• Lack of political awareness and institutional
capacity to implement adaptation on the ground

Risk of economic and livelihood losses for
mountain communities reliant on ski tourism,
due to reduced snow cover.
There are few national or subnational tourism sector
strategies that include climate change considerations
in the region (Montenegro and the Republika
Srpska entity of BiH are the exceptions). However,
existing tourism development strategies recognize
the importance of mountain tourism, especially
ski tourism, and the negative consequences of a
shortened skiing season.
These strategies put forward artificial snow-making as
an adaptation measure. However, the production of
artificial snow, as currently practiced, is not believed
to be a sustainable solution. In fact, such interventions
could generate inter-sectoral conflicts (due to high
consumption of energy and water resources), and
should be considered examples of maladaptation.

Snow-making systems also imply high costs for
installation and maintenance, which could prove a
clear economic obstacle in the Western Balkans.
Currently, policymakers do not seem to be
considering other possible adaptation options – such
as economic incentives for behavioural changes to
diversify tourism opportunities, and risk-sharing
tools such as insurance schemes – to tackle the risk
of economic losses in the winter tourism industry.
The tourism sector should have a relatively high
capacity for climate adaptation. However, there
appears to be low awareness in the region about
the impacts of climate change on the sector and its
related businesses.
Key Policy gaps:
• Inadequate regional/national policy coverage
for adaptation to reduced snow cover in winter
tourism
• Measures foreseen to address the risk are
not sustainable and carry other risks such as
inter-sectoral and resource-use conflicts, and
economic bottlenecks
• Lack of awareness of the problem and
adaptation needs in the tourism sector

Risk of economic and livelihood losses related to
loss of livestock, due to heavy snow precipitation
and cold extremes.
Existing national legislation on agriculture and rural
development also regulates livestock production in
almost all Western Balkan countries. However, these
laws do not seem to take into consideration climate
change adaptation (with the exception of Croatia),
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and there is no specific policy addressing the risk
of livestock losses related to extreme weather events
during winter including through insurance schemes.
Key Policy gaps:
• Risk not addressed by existing policies

GOOD PRACTICES

Monitoring and prediction:
The South-East European Virtual
Climate Change Center (SEEVCCC)
• Risk not addressed by existing policies
Following the adoption of the Belgrade Initiative,
the South East European Virtual Climate Change
Centre (SEEVCCC) was established and hosted
by the National Hydrometeorological Service of
Serbia. It provides monitoring and prediction
of climate and weather conditions for the whole
West Balkan region. Its operational products
include monthly and seasonal forecasts (over
seven months) of basic parameters (such as
maximum and minimum temperatures, and
precipitation). These can be used by decisionmakers to integrate climate concerns into sectoral
policies such as agriculture, tourism and health,
thus contributing to minimizing economic and
livelihood losses as well as other adverse impacts
on society.
For further information, visit http://www.
seevccc.rs
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Increased mortality and morbidity
Risk of death or injury due to flooding. Risk of
outbreaks of existing or novel diseases among
displaced populations after flooding events.
At the EU-level there are institutional initiatives,
such as the EU Civil Protection Mechanism (Croatia,
Montenegro, FYR Macedonia and Serbia) that
provide at least partial coverage of the risk of human
losses during various types of disasters. The Disaster
Preparedness and Prevention Initiative for SouthEastern Europe also develops programmes and projects
aimed at strengthening the capacity to prevent and
respond to natural and man-made disasters, including
floods. However, neither climate change nor mountain
issues seem to be taken explicitly into consideration.
Likewise, in national health sector legislation, the
issues of climate change and adaptation to it are not
adequately integrated. However, in some countries
there are wide-ranging activities that are beneficial to
adaptation purposes. These can, for example, be aimed
at minimizing the health-related effects of extreme
events, including through early warning systems.
Only a few countries have adopted public health
strategies which specifically address climate change
adaptation. Examples of good practice include Albania
and FYR Macedonia, which have adopted Climate
Change Health Adaptation Strategies. These also cover
the integration of health systems into the national
emergency structures responsible for floods and other
natural disasters related to climate change. The Red
Cross in Croatia, in cooperation with the Ministry of
Health and regional public health institutes, works on
building capacities of workers in the health sector to
cope with the effects of climate change. However, none
of the above measures take into account mountain areas.

Key Policy gaps:
• Lack of/limited adequate inter-sectoral
cooperation on health-related climate impacts
due to floods
• Lack of/limited adequate vertical integration
from EU to local administrations

Risk of death or injury due to wildfires.
Both the EU Civil Protection Mechanism and the
Disaster Preparedness and Prevention Initiative for
South-Eastern Europe contribute to addressing the
consequences of wildfires on human populations in
the Western Balkans. Just as for health-related issues
due to flooding, the risk of increased casualties linked
to wildfires is dealt with mostly through multi-risk
preventive activities addressing extreme events and
its impacts on human health. This is especially the
case within Albania, FYR Macedonia and Serbia.
Key Policy gaps:
• Lack of/limited adequate inter-sectoral
cooperation on health-related climate impacts
due to wildfires
• Lack of/limited adequate vertical integration
from EU to local administrations

Risk of death from cardiovascular diseases in
vulnerable populations (especially the elderly);
increased morbidity in the form of lung
inflammation or asthma due to heatwaves.
Only a few countries in the Western Balkans
adequately address the increased risk of mortality

due to heatwaves at the national level (e.g. FYR
Macedonia, Albania and Croatia). Other countries
are in the process of developing their own strategy
for public health integrating the risk of heatwaves
(e.g. Montenegro). However, these countries’ policies
do not take into account mountain areas.
One effective way to reduce heat-related health risks
is through the systematic development of heatwave
early warning systems (HEWS). These can provide
meteorological and/or climate-prediction-based
information on the chance of imminent hot weather
that may have a negative effect on health. This
information serves to alert and activate decisionmakers, health services and the general public, and
ultimately to moderate the effects of hot-weather
extremes on health. FYR Macedonia offers one
example of good practice, having implemented a
national Heat-Health Action Plan.
Key Policy gaps:
• Poor regional/national policy coverage for
adaptation to health impacts of heatwaves
• Lack of/limited adequate inter-sectoral
cooperation

Risk of cold-related mortality and morbidity,
especially among vulnerable sectors of the
population.
Very few Western Balkan countries (e.g. FYR
Macedonia and Croatia) explicitly address the
health consequences connected with cold weather
during winter. Measures, where they exist, include
monitoring, early warning measures and advisory
services directed to elderly people. However,
mountain areas are not considered as a special case.

Key Policy gaps:
• Inadequate policy coverage for adaptation to
health impacts of cold spells
• Potential lack of adequate inter-sectoral
cooperation

Decreased public safety
Risk of decreased public safety due to flooding in
landmine sites.
Landmines are not only a significant impediment
to settlements, sustainable forest management and
agriculture, but also become a matter of public safety
in the event of flooding.
So far this issue has been treated separately from
climate change and flood-related policies. In Croatia,
demining activities are limited due to a lack of
funds. These activities are focused on areas which
are urbanized, infrastructural or have agricultural
purposes, while the demining of forests has so far
mostly been the financial obligation of the state forest
management company.
Key Policy gaps:
• Risk not addressed by existing policies

Risk of polluted water courses and related health
issues due to flooding in industrial hotspots.
The EU Directive SEVESO II aims to prevent major
accidents involving dangerous substances, and has been

implemented into the national legislation of Croatia.
This includes the establishment of a mechanism to
protect and restore regulatory ecosystem services. In
accordance with spatial plans, every building under
construction has to undergo an environmental impact
study. However, the integration of climate change
impacts as risk factors is rather slow.
The Framework Agreement on the Sava River Basin
(FASRB) covers BiH, Croatia, Slovenia and Serbia.
While it does not mention climate change, it does
account for measures to prevent or limit hazards,
and reduce or eliminate their adverse consequences,
including the release of hazardous substances into
water by flooding events. It states that the Parties shall
establish a coordinated or joint system of measures,
activities, warnings and alarms in the Sava River
Basin for extraordinary impacts on the water regime.
This includes from sudden and accidental pollution,
discharge of artificial accumulations and retentions
caused by collapsing or inappropriate handling,
flood, ice, drought, water shortage, and obstruction
of navigation.
Other countries in the Western Balkans are active
on this front, with an improved monitoring and
forecasting system for flood and water pollution
control in Albania and cadastre of water resources to
identify areas of potential danger in Montenegro.
Key Policy gaps:
• Lack of/limited funding to finance adaptation
and flood management
• Lack of awareness of pollution as public safety
issues triggered by climate change
• Lack of/limited adequate vertical integration
from the EU to local administrations
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Risk of epidemics due to appearance of new
vector-borne diseases.
Only Albania and FYR Macedonia are integrating
integrating surveillance and protection systems for
climate change-related communicable diseases that
represent a threat to public health.

Key Policy gaps:
• Potential inter-sectoral conflicts to manage the
risk of water shortages and the use of water
• Lack of awareness of water scarcity in urban
areas as a public safety issue triggered by
climate change

Key Policy gaps:
• Inadequate regional/national policy coverage
for adaptation to new diseases
• Lack of/limited institutional coordination
across sectors
• Lack of awareness of new diseases as public
safety issues triggered by climate change

Risk of water shortages, and water supply
outages in major urban areas due to reduced
river run-off.
Water scarcity and outages in cities can turn into
a public safety issue and cause health-related
consequences. Several cities within BiH, Croatia,
FYR Macedonia, Montenegro, and Serbia are
improving their water resources management
practices (including water recycling and waterefficient appliances), and engaging in grey adaptation
actions (modernizing networks, building dams and
reservoirs, and wastewater treatment plants for
residential areas) to reduce losses and secure water
supply. Soft actions involve establishing information
exchange mechanisms among the various institutions
dealing with water resources. In the case of water
scarcity, conflicts over the use of this resource may
arise among different sectors such as hydropower
generation, agriculture, drinking water, tourism,
fish-farming, etc.
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Displacement of population
Risk of displacement of populations following
flooding events.
In the event of major disasters, the EU Civil Protection
Mechanism (covering Croatia, Montenegro, FYR
Macedonia, and Serbia) helps the population of the
Western Balkans to deal with possible displacement.
However, there is no specific integration of climate change
adaptation in the provisions of post-disaster recovery.
Nor do cities seem to have post-disaster
reconstruction plans. However, several urban areas
such as Dubrovnik (Croatia) can take advantage of
a programme that provides shelters for the use of
civil society associations, who are expected to join
emergency operations during times of crisis.

GOOD PRACTICES

Urban adaptation – Mayors Adapt
Initiative
Mayor’s Adapt (the Covenant of Mayors Initiative
• Risk not addressed by existing policies
on Adaptation to Climate Change) informs,
mobilizes and supports local authorities to take
action on adapting to climate impacts. Cities
signing up to the initiative commit to:
• contribute to a more climate-resilient Europe
• develop local adaptation strategies within the
first two years of signing, and
• review the outcomes every six months.
By joining, local/regional authorities can benefit
from the Mayors Adapt Helpdesk, from the Urban
Adaptation technical Support Tool, from the
exchange of best practices with other European
cities as well as from information about funding
opportunities. Currently, Daruvar in Croatia is
part of this initiative.
For more information, please visit http://mayorsadapt.eu

Key Policy gaps:
• Inadequate regional/national/local policy
coverage for adaptation and post-flood recovery
• Lack of/limited institutional coordination
across sectors
• Potential lack of adequate vertical integration
from EU to local administrations

Obrenovac, Serbia

Risk of displacement of people and communities
due to wildfires.
Some cities, such as Dubrovnik (Croatia) and Pristina
(Kosovo1), are reported to have Emergency Response,
Fire Protection and Evacuation Plans in place.
Key Policy gaps:
• Scarce regional/national/local policy coverage
for adaptation to forest fires causing displacement
of population
• Lack of/limited institutional coordination
across sectors
• Lack of/limited adequate vertical integration
from EU to local administrations

Land degradation
Risk of progressive decline in soil moisture
leading to increased fire risk, reduced agricultural
productivity, economic losses, and ecosystem
functioning due to rising temperatures. Risk of
land degradation due to wildfires.
EU-funded regional initiatives such as the Drought
Management Centre for South-Eastern Europe
(DMCSEE), the Adriatic Ionian Program 2014–
2020, the Danube Transnational Programme 2014–
2020 and the Balkan-Mediterranean Transnational
Programme 2014–2020 contribute to addressing the
risks of land degradation.
At the national level, legislation for land protection
is generally poor. Only a few policy documents
regard land resources as a distinct sector; it is
usually treated as part of the agriculture, forest or

water management sectors. However, national plans
containing specific initiatives on climate change
adaptation that are related to land resources have
been implemented.
Key Policy gaps:
• Lack of/limited institutional coordination
across sectors
• Lack of/limited adequate vertical integration
from EU to local administrations

Impaired ecosystem functioning and
loss of species
Risk of loss of valuable species and habitats
due to rising temperatures. Risk of changes
and disruption to ecosystems leading to loss of
ecosystem services and change of ecosystems
distribution and diversity (e.g. migration
of species to higher altitudes), due to rising
temperatures.
Besides national efforts to implement the CBD,24
Western Balkans participate in the Bern Convention
and the Emerald Network. At the EU-level, the
Habitats Directive and the Birds Directive form
the legal basis of the largest network of protected
areas in the world called Natura 2000, to which all
Western Balkan countries tend to harmonize their
legislation. Subregional activities include the Dinaric
Arc Initiative (DAI) and the proposed Framework
Convention on the Protection and Sustainable
Development of South-Eastern Europe Mountain
Regions, aiming to preserve the wealth and integrity
of the Dinaric Arc and other mountain regions in
South-Eastern Europe.

Mountain landscape in Bosnia and Hercegovina

All Western Balkan countries are active in terms of
legislation on biodiversity and nature protection at
the national level. Forest legislation deals with water
protection, climate, biodiversity and other social values of
forests through establishing a framework of forest areas
conserved and managed for such purposes. Synergies are
therefore possible between adaptation and mitigation in
this sector. Programmes focusing upon resilient forestry
management and the development of ecosystem services
might diversify livelihoods away from high emitting
activities such as coal production, while at the same time
sequestering carbon through reforestation activities.
Key Policy gaps:
• Lack of/limited institutional coordination
mechanisms across sectors
• Lack of proper infrastructure and tools
• Lack of/limited adequate vertical integration
from EU to local administrations
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GOOD PRACTICES

Transboundary cooperation in the Carpathian mountain region

Integrated management of biological and landscape diversity for sustainable regional development
and ecological connectivity in the Carpathians
BioREGIO Carpathians was a transnational project
(2011–2013), which aimed to show how the
integrated management of the Carpathians’ natural
assets could boost both sustainable development
and ecological connectivity in the region. The
project involved 16 partners from 9 different South
European, Central and Eastern European countries.
The seven Carpathian Ministries of Environment
were observers to the project.
One of the main goals of the BioREGIO project
was to develop management approaches that
could facilitate coordination and cooperation
between the institutions, regional and local
authorities, and other stakeholders of protected
areas and natural assets. A special focus was
placed on the development of a methodology
for integrated forest management and integrated
wetland management.
Key activities of the project included the
identification
of
regional
development
opportunities; the development of financial
mechanisms and innovative economic tools
for protected areas, and common integrated
management measures. The project included
three pilot sites which together covered all five
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Carpathian countries. Each pilot site consisted of
two bordering protected areas:
• Duna-Ipoly National Park (Hungary) and
Poiple (Slovakia)
• Iron Gates Nature Park (Romania) and Djerdap
National Park (Serbia), and
• Maramures Mountains Nature Park (Romania)
and Carpathian Biosphere Reserve (Ukraine).
The project resulted in the enhanced management of
the Carpathian protected areas and natural assets while
maintaining the biological and landscape diversity as
well as the ecological connectivity of its mountains.
The joint pilot actions involving a multitude of local
and regional stakeholders resulted in transboundary
agreements for long-term cooperation. Throughout
the project, the development of a joint biodiversity
geo-referenced web-based information system
provided a solid information basis for the decisionmakers at the national and transnational levels. The
Carpathian Integrated Biodiversity Information
System (CCIBIS) can be accessed at http://www.
ccibis.org/ and the BioREGIO Carpathians WebGIS
at http://webgis.eurac.edu/bioregio/
For further general information, please visit: www.
bioregio-carpathians.eu

Risk of impaired ecosystem functioning and loss
of biodiversity due to wildfires.
Conservation of forest biodiversity and sustainable
forest management are considered in most national
legislation related to forestry and agriculture. These
do not, however, integrate climate change and
adaptation issues yet. Some countries pay particular
attention to forest fires as one of the biggest threats to
biodiversity and explicitly address this risk in their
national policies (BiH, Serbia and Croatia).
Key Policy gaps:
• Limited regional/national policy coverage
for adaptation and biodiversity conservation
related to damage from wildfires
• Limited budget for specific adaptation
measures related to wildfires
• Lack of/limited institutional coordination
across sectors

Risk of loss of habitats and ecosystem services
due to flooding. Risk of loss of riparian habitats
and agricultural land due to flooding in
industrial hotspots.
The Framework Agreement on the Sava River
Basin (FASRB) between BiH, Croatia, Slovenia
and Serbia governs the coordination of activities
on conservation, protection, and improvement
of aquatic ecosystems of the Basin, as well as the
management of emergency situations. The Neretva
and Trebišnjica Management Project (NTMP)
(2008–2015) implemented in BiH and Croatia
aimed to improve transboundary water resource
management. Among its activities were enhancing

GOOD PRACTICES

Opportunities for transboundary cooperation in the Western Balkans

Feasibility Study on Establishing a Transboundary Protected Area in Sharr/Šar Planina-Korab- Dešat/
Deshat region (Albania, Kosovo1 and FYR Macedonia)
One of the major threats to habitats and species
and a main cause of the decline in biological
diversity in Europe is the fragmentation and
isolation of habitats. Migration, dispersal and
genetic exchange of wild species depend on the
existence of transboundary linkages (ecological
corridors) between the protected area networks of
neighbouring countries.
The Convention on Biological Diversity (CBD)
has been promoting the establishment and
strengthening of transboundary protected areas
(TBPAs) and their many benefits. Through
implementing an ecosystem approach, TBPAs can
enhance the conservation of biological diversity,
improve international cooperation between
adjacent countries, and strengthen ecological
networks. Within the Western Balkans, there is
great potential for the establishment of TBPAs.
One such area exists within the Sharr/Šar PlaninaKorab-Dešat/Deshat region lying between Albania,
Kosovo1 and FYR Macedonia.

• analyse and evaluate the current status of
transboundary initiatives, identify current
shortcomings and impediments for cooperation,
and recommend actions aimed at facilitating
transboundary cooperation
• assess the potential for success under the local
conditions
• indicate the type of external support that would
be indispensable for the success of this initiative.
The feasibility study concluded that all countries
involved could derive significant added value
and possible benefits from the proposed
transboundary protected area, which would be
largely facilitated by the trilateral transboundary
cooperation in this region. These benefits
included:

The objectives of the UNEP-Vienna Feasibility Study
on the Potential for Establishing a Transboundary
Protected Area in the “Sharr/Šar Planina-KorabDešat/Deshat” region were to:

• Achievement of their nature protection and
biodiversity conservation objectives
• Mitigation of the present threats to the
environment and nature of the shared region
• Promotion and implementation of sustainable
development at local and regional level
• Establishment of a long-term transboundary
cooperation mechanism serving the local
stakeholders.

• achieve a better understanding of the
transboundary situation in the region, and to
identify possible added values of transboundary
cooperation

The full feasibility study report can be found at
http://www.unep.at/documents_unep/Balkan_
Feasibility_Studies/Sharr_25-10-2010.pdf
or visit www.unep.at; www.envsec.org

management and use of wetlands ecosystems
and biodiversity; reducing the impacts of saline
water intrusion; and implementing high-priority
investments for water pollution control.
Following the EU directives, Croatia foresees a
mechanism to protect and restore regulatory ecosystem
services. In accordance with spatial plans, every building
under construction has to undergo an environmental
impact study. The EU Directive SEVESO II is also
implemented into national legislation.
Key Policy gaps:
• Inadequate national policy coverage for
adaptation related to water-ecosystems
biodiversity and flood management
• Lack of/limited adequate vertical integration
from EU to local administrations

Impaired ecosystem functioning and
loss of species
Risk of landslides due to flooding. Risk of
inaccessibility of essential services and disrupted
communication due to heavy snow precipitation
and cold extremes.
Adaptation measures in the transport, infrastructure
and communication sector in the Western Balkan
countries are not explicitly indicated as such, and no
adaptation measures or strategic goals are mentioned
for specific mountainous areas.
Good practices of urban risk reduction related
to inaccessibility of transport infrastructure do
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GOOD PRACTICES

Urban adaptation in Montenegro and Serbia

Expert training on risk and vulnerability assessment and adaptation planning: urban planning and
development sectors (Environment and Climate Regional Accession Network [ECRAN], European
Commission – EC; European Union – EU)
Climate change can affect urban areas and spaces
just as much as rural areas, with increasingly
adverse impacts on energy supply and health. They
furthermore affect social cohesion and call for
intensive disaster risk management.
The goal of the ECRAN Adaptation Programme is
to enhance understanding about climate adaptation
action in the urban planning and development
sector among a core group of beneficiary countries’
representatives, supporting the creation of national
climate adaptation policies and planning as a basis
for action.
The ECRAN Adaptation Programme includes a
series of workshops that will guide the National
ECRAN Adaptation Teams through the different
stages towards developing national climate
exist in some cities (e.g. Pristina). However, in
general national governments provide funds
only for emergency situations, which makes it
difficult for municipalities to carry out any major
urban risk-reduction and resilience-building
activities. Local authorities can only undertake
such activities as part of other routine activities,
such as land-use planning, using the respective
departmental budgets.

adaptation policies and legislation. This will be
combined with regional technical training sessions
that support beneficiary countries’ experts from
selected technical areas in carrying out risk and
vulnerability assessments and adaptation planning.
The programme envisages three regional technical
training workshops, each lasting for up to two days.
The three priority fields that have been selected by
the beneficiary countries for the training are:
• Water Management
• Urban Planning and Development, and
• Energy.
The training will incorporate options for reducing
disaster risks related to climate change.
ECRAN is financed by the EU and managed by the
European Commission. For further information,
visit http://www.ecranetwork.org

Key Policy gaps:
• Low financial capacity to address extreme
events causing inaccessibility of services and
disrupted communication at the local level
• Low technical capacity to address extreme
events causing inaccessibility of services and
disrupted communication at the local level

Sarajevo, Bosnia and Herzegovina
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Decreased energy security
Risk of decreased security in terms of energy
supply, with inability/strain to meet energy
demand during peak summer months when
demand is at its highest and output is at its lowest.
The 2020 Energy Strategy aims to reduce the EU’s
greenhouse gas emissions by at least 20 per cent,
increase the share of renewable energy to at least
20 per cent of consumption, and achieve energy
savings of 20 per cent or more. All EU countries
must also achieve a 10 per cent share of renewable
energy in their transport sector. At the subregional
level, the Energy Strategy of the Energy Community
represents the first step in creating and streamlining
a cost-efficient plan for energy infrastructure within
the Western Balkans, and has set a minimum target of
9 per cent energy saving by 2018. The Strategy takes
into consideration the impacts of climate change and
aims to adapt energy production and consumption
patterns to new climate conditions. At the national
level, almost all countries have adopted energy

efficiency legislation, as well as having developed
National Energy Efficiency Action Plans.
These policies have great potential to entail synergies
(and trade-offs) between mitigation and adaptation.
While the introduction of renewable sources of energy is
considered more of a climate change mitigation measure,
energy efficiency can also be regarded as a climate
change adaptation measure, since it contributes to the
reduction of energy demand and energy consumption.
The main inter-sectoral complementarities concern
the industry, building and transport sectors. There
are no specific adaptation measures for mountainous
areas related to energy security and efficiency.
Key Policy gaps:
• Lack of/limited adequate vertical integration
from the EU to local administrations
• Lack of/limited institutional coordination
across sectors

Coal-fired power station, Croatia
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Evaluation of the existing adaptation policy mix to address identified key risks in the Western Balkans
Key risks

Economic and
livelihood losses

Hazards

Wildfires

Flooding

Rising temperatures
Water scarcity,
droughts

Key
vulnerable
sectors

Forest and
biodiversity
Land

Adaptation policies
Policy
coverage

Complementarities
or conflicts

Impacts on local
community resilience

Bottlenecks

National

Complementarities with
forest management and
biodiversity protection,
demining activities, disaster
risk-reduction policies

Potentially
increasing
resilience of local
communities

Limited budget
Lack of/limited
institutional
coordination

EU
Subregional
Transnational
National

Complementarities
with transport and
communication policies

Potentially
increasing
resilience of local
communities

Lack of risk sharing
and transfer measures
for flood damages
Low financial resources
available for grey
adaptation measures
Lack of/limited
institutional
coordination

EU
Subregional
National

Complementarities with
forest management and
biodiversity protection,
disaster risk management
Potential conflicts
with other sectors
(energy, tourism, water
management)

Potentially
increasing
resilience of local
communities

Low dedicated budget
Lack of political
awareness and
institutional capacity

Overall
effectiveness

Water (DRM)

Food
(Agriculture/
Livestock)

➔
LEGEND
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good performance

partially positive/negative or incomplete performance

poor performance

n/a data or information not available

Evaluation of the existing adaptation policy mix to address identified key risks in the Western Balkans (continued)
Key risks

Economic and
livelihood losses
(continued)

Increased mortality
and morbidity

Hazards

Key
vulnerable
sectors

Reduced snow
cover

Tourism (Winter)

Cold spells, heavy
snow precipitation

Food (Agriculture/
Livestock)

Flooding (during
and post-event)

Human health

Wildfires

Human health

Adaptation policies
Policy
coverage

Complementarities
or conflicts

Impacts on local
community resilience

Bottlenecks

National
Subnational

Conflicts in the use of
resources with water and
energy sector (e.g. artificial
snow-making)

Decreasing
resilience of local
communities

Unsustainable
measures carrying
other risks
Eonomic bottlenecks
Lack of awareness
of the problem and
adaptation needs

n/a

n/a

n/a

n/a

EU
Subregional
National

Potential
complementarities with
disaster risk-reduction
policies

Potentially
increasing
resilience of local
communities

Lack of/limited
adequate inter-sectoral
cooperation
Lack of/limited
adequate vertical
integration EU-local

EU
Subregional
National

Potential
complementarities with
disaster risk-reduction
policies

Potentially
increasing
resilience of local
communities

Lack of/limited
adequate inter-sectoral
cooperation
Lack of/limited
adequate vertical
integration EU-local

Overall
effectiveness

n/a

➔
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Evaluation of the existing adaptation policy mix to address identified key risks in the Western Balkans (continued)
Key risks

Increased mortality
and morbidity
(continued)

Hazards

Heatwaves

Cold spells

Decreased public
safety

Key
vulnerable
sectors

Adaptation policies
Policy
coverage

Complementarities
or conflicts

Impacts on local
community resilience

Bottlenecks

Overall
effectiveness

Human health
National

Potential
complementarities with
disaster risk- reduction
policies

Potentially
increasing
resilience of local
communities

Lack of/limited
adequate inter-sectoral
cooperation

National

Potential complementarities
with disaster risk-reduction
policies

Potentially
increasing
resilience of local
communities

Lack of/limited
adequate inter-sectoral
cooperation

EU
Subregional
National

Potential
complementarities with
disaster risk-reduction
policies, forest and
biodiversity

Potentially
increasing
resilience of local
communities

Lack of/limited funding
Lack of awareness
Lack of/limited
adequate vertical
integration EU-local

n/a

n/a

n/a

n/a

National

Potential
complementarities with
disaster risk-reduction
policies

Potentially
increasing
resilience of local
communities

Lack of/limited
horizontal institutional
coordination
Lack of awareness

Human health

Flooding (in
industrial hotspots)

Human health
Food (Agriculture,
Fishing)
Forest and
biodiversity

Flooding (in
landmine sites)

Human health
Food (Agriculture)
Forest and
biodiversity

New vector-borne
diseases

Health

➔
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Evaluation of the existing adaptation policy mix to address identified key risks in the Western Balkans (continued)
Key risks

Hazards

Key
vulnerable
sectors

Decreased public
safety
(continued)

Water scarcity
(urban areas)

Health

Displacement of
population

Flooding

Wildfires

Land degradation

Rising temperatures
Wildfires

Adaptation policies
Policy
coverage

Complementarities
or conflicts

Impacts on local
community resilience

Bottlenecks

National

Potential conflicts with
other energy, agriculture

Potentially
increasing
resilience of local
communities

Lack of/limited
horizontal institutional
coordination
Lack of awareness

Transport
infrastructure and
communication
Health

EU
Local

Potential
complementarities with
disaster risk-reduction
policies

Potentially
decreasing
resilience of local
communities

Lack of/limited
institutional
coordination
Lack of/limited
adequate vertical
integration EU-local

Transport
infrastructure and
communication
Health

EU
Local

Potential
complementarities with
disaster risk-reduction
policies

Potentially
decreasing
resilience of local
communities

Lack of/limited
institutional
coordination
Lack of/limited
adequate vertical
integration EU-local

EU
National

Potential
complementarities
with agriculture, forest
and biodiversity, water
management

Potentially
increasing
resilience of local
communities

Lack of/limited
institutional
coordination
Lack of/limited
adequate vertical
integration EU-local

Overall
effectiveness

Land

➔
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Evaluation of the existing adaptation policy mix to address identified key risks in the Western Balkans (continued)
Key risks

Impaired ecosystem
services and
changes to/loss of
species and habitats

Hazards

Rising temperatures

Wildfires

Flooding
Flooding (in
industrial hotspots)

Key
vulnerable
sectors

Forest and
biodiversity
Water

Forest and
biodiversity

Water
Food (Agriculture,
Fishing)
Forest and
biodiversity

Adaptation policies
Policy
coverage

Complementarities
or conflicts

Impacts on local
community resilience

Bottlenecks

International
EU
Transnational
National

Potential
complementarities

Potentially
increasing
resilience of local
communities

Lack of/limited
institutional
coordination
mechanisms
Lack of/limited
adequate vertical
integration EU-local
Lack of proper
infrastructure and tool

National

Complementarities with
agriculture

Potentially
increasing
resilience of local
communities

Limited budget for
specific adaptation
measures
Lack of/limited
institutional
coordination across
sectors

EU
Transnational

Potential
complementarities with
water management

Potentially
increasing
resilience of local
communities

Lack of/limited
institutional
coordination across
sectors
Lack of/limited
adequate vertical
integration EU-local

Overall
effectiveness

➔
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Evaluation of the existing adaptation policy mix to address identified key risks in the Western Balkans (continued)
Key risks

Hazards

Key
vulnerable
sectors

Inaccessibility
of services
and disrupted
communication

Cold spells, heavy
snow precipitation
Flooding
(landslides)

Transport
infrastructure and
communication
Health

Reduced energy
security

Water scarcity

Energy

Adaptation policies
Policy
coverage

Complementarities
or conflicts

Impacts on local
community resilience

Bottlenecks

National
Local

Potential
complementarities with
disaster risk reduction

Potentially
increasing
resilience of local
communities

Low financial and
technical capacities at
the local level

EU
Subregional
National

Potential
complementarities
with industry, building,
transport

Potentially
increasing
resilience of local
communities

Lack of/limited
institutional
coordination across
sectors
Lack of/limited
adequate vertical
integration EU-local

Overall
effectiveness
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Are policy responses forward-looking?
Despite future scenarios indicating that climate
change impacts will become increasingly severe in this
region, existing legislation, policies and instruments
rarely consider climate change issues and the
inherent variability and uncertainty of climatic and
socioeconomic variables. This means they are better
suited to addressing current conditions than preparing
for the future changes. Generally, neither adaptation
nor mountain-specific considerations are integrated.
Although the situation varies greatly between
countries, some sectors represent positive exceptions,
with policies that contain forward-looking elements
for adaptation. Policies pertaining to water and flood
management, forests and biodiversity, and energy
appear to be the most effective in this regard.
Moving forward, there are two key steps that should
be taken to address the policy gaps identified in
this analysis. Firstly, in the view of progressive
integration into the EU, national legislation should
be further improved and harmonized with relevant
directives, such as the EU Floods Directive, that take
into account future climate impacts and provisions
of regular methodological updates and revisions
according to the latest scientific information on
climate change. Secondly, subregional coordination
and transnational synergies should be strongly
promoted. Policymakers should consider a
subregional approach to investments in prevention
and preparedness in various sectors to avoid
duplications and improve coordination. Subregional
adaptation strategies and plans would thus further
ensure sustainability at the national level.
86

Hiking in Durmitor National Park, Montenegro

Further policy gaps
Existing policies in the Western Balkans fail to address
mountains as a climate change hotspot, with the
exception of policies relating to winter tourism and
ecosystem services. Given the strategic importance
of mountains in the Western Balkans, there should
be a stronger mountain focus in adaptation actions.
Furthermore, two significant current risks appear to be
disregarded and need to be included in future policies:
• the risk of economic losses related to heavy
snowfall and extreme cold temperatures and
• the risk of decreased public safety due to flooding
in landmine sites.
It is essential that all present and emerging risks are
adequately addressed at the most appropriate level.

Plitvice Lakes National Park, Croatia

Bottlenecks affecting policies related to adaptation
often concern a lack of institutional coordination
both horizontally (across sectors that are remits
of different ministries) and vertically (across
administrative levels within the same sector), and
a lack of financial resources to implement the
policies. Furthermore, limitations and difficulties
related to the ongoing EU integration process
often miss vertical mechanisms to coordinate
actions between regional and local stakeholders.
A clear example of where the lack of coordination
may result in maladaptation is found in the winter
tourism industry. Here, the use of snow-making
systems to address the risk of economic losses due
to reduced snow cover is not sustainable, and may
in fact increase losses.

It is imperative that any action towards a more
resilient Western Balkans region adopts an
approach that avoids maladaptation and embraces
no-regret measures, especially when budget and
capacities are limited. In particular, adaptation
initiatives must not increase GhG emissions; must
be economically and socially equitable; should
not involve high costs; should increase incentive
to adapt; and contain a great degree of flexibility
(Magnan, 2014). Win-win measures, for instance,
include improving climate-change awareness
among local communities and stakeholders in
charge of the most pressing policies such as disaster
risk management/disaster risk reduction, as well
as adopting innovative means such as insurance
schemes and financial tools.

Durmitor National Park, Montenegro
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Information, data and institutional gaps
A comprehensive review of the available literature
was complemented by the systematic involvement
of governmental experts. Through their direct
participation and continuous feedback, including
via questionnaires and review mechanisms, data
and information was collected on sectoral and
adaptation policies in the Western Balkans.
Information, data and institutional gaps preventing
a proper policy assessment have been identified,
including:
• Lack of (accessible) data and information on
actual implementation, outcomes and bottlenecks
of existing policies
• Limited institutional capacities to provide
specific data and information at the national or
subnational level
• Poor monitoring and evaluation of existing policies.
In fact, information on policies is sparse. Even
when it is available, adaptation considerations are
often still inexistent or very basic. With respect to
integrating adaptation into policies, there is a need
to improve policy performance evaluation, and
to agree on expected outcomes from policy focus
areas by defining quantitative indicators to monitor
progress against the objectives.
In only a very few cases were assessments of national
performances available, such as the National
Capacity Self-Assessment for Global Environment
Management – providing an overview of challenges
and opportunities in relation to the three Rio
conventions – which was developed by all Western
Balkan countries except Kosovo.1
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Mountain village in Bosnia and Herzegovina

Improving the quality of information on adaptation and
access to information remains essential. As a first step,
Western Balkan countries should start sharing their
progress in terms of adaptation on the European Climate

Adaptation Platform, Climate-ADAPT, and make full use
of the resources available online, including an Adaptation
Support Tool and Case Study Search tool designed to
improve the knowledge base of policymakers.

Acronyms
BiH
BMU
CAP
CBD
CCS
CDM
CEIS
CIC
CO2
COP
DABEO
DAI
DIVA
DMCSEE
DRM
EbA
EBRD
EC
ECNC
ECRAN
EE
EEA
EIB
ENVSEC
ESD
EU
EU-27
EuroNatur
FAO
FASRB
FBiH
FYR
GCF
GDP
GEF
GHG
GIZ

Bosnia and Herzegovina
Bundesministerium für Umwelt, Naturschutz
und Reaktorsicherheit
Common Agricultural Policy
Convention on Biological Diversity
Climate Change Strategy
Clean Development Mechanism
Croatian Environment Information System
International Council for Game and Wildlife
Conservation
Carbon dioxide
Conference of Parties
Dinaric Arc and Balkans Environment Outlook
Dinaric Arc Initiative
Dynamic Interactive Vulnerability Assessment
Drought Management Centre for SouthEastern Europe
Disaster Risk Management
Ecosystem-based adaptation
European Bank for Reconstruction and
Development
European Community
European Centre for Nature Conservation
(European Expertise Centre for Biodiversity
and Sustainability)
Environment and Climate Regional Accession
Network
Energy Efficiency
European Environment Agency
European Investment Bank
Environment and Security Initiative
Energy Services Directive
European Union
European Union of 27 member states
Experten für Naturschutz in Europa
Food and Agriculture Organization of the
United Nations
Framework Agreement on the Sava River Basin
Federation of Bosnia and Herzegovina
Former Yugoslav Republic
Green Climate Fund
Gross Domestic Product
Global Environment Facility
Greenhouse gas
Gesellschaft für Internationale

ha
HCVF
HEWS
ICI
ICID
ICJ
ICP Forests
ICZM
INC
INDCs
IPA
IPCC
IUCN
IWRM
KEPA
KES
KfW
ktoe
LDCF
LDCs
LEDS
LEG
MADA
MAP
MEAs
MESP
MoEFWA
MoFTER
Mtoe
NAC
NAP
NAPAs
NAPs
NBSAP
NC
NCB
NCSA

Zusammenarbeit
hectare
High Conservation Value Forests
Heatwave early warning systems
International Climate Initiative
International Commission on Irrigation and
Drainage
International Court of Justice
International Co-operative Programme on
Assessment and Monitoring of Air Pollution
Effects on Forests
Integrated coastal zone management
Initial National Communication
Intended Nationally Determined Contributions
Instrument for Pre-Accession Assistance
Intergovernmental Panel on Climate Change
International Union for Conservation of
Nature
Integrated Water Resource Management
Kosovo1 Environmental Protection Agency
Kosovo1 Environmental Strategy
Kreditanstalt für Wiederaufbau
Kilotonne of oil equivalent
Least Developed Countries Fund
Least Developed Countries
Low Emission Development Strategy
Least Developed Countries Expert Group
Mountain Area Development Agency
Mediterranean Action Plan
Multilateral Environment Agreements
Ministry of Environment and Spatial Planning
Ministry of Environment, Forest and Water
Administration (in Albania)
Ministry of Foreign Trade and Economic
Relations (in BiH)
Million tonnes of oil equivalent
National Adaptation Component
National Action Program
National Adaptation Programmes of Action
National Adaptation Plans
National Biodiversity Strategies and Action Plan
National Communication
National Coordination Body
National Capacity Self-Assessment for Global
Environment Management

National Environmental Action Plan
National Energy Efficiency Action Plan
National Focal Point
Non-governmental organization
National Strategy for Development and
Integration
Neretva and Trebišnjica Management Project
NTMP
Projects of Energy Community Interest
PECI
Petajoule
PJ
Regional Environmental Center
REC
Republika Srpska
RS
Special Climate Change Fund
SCCF
Sustainable Development Goals
SDGs
South-East Europe Transport Observatory
SEETO
Small and medium-sized enterprises
SMEs
Netherlands Development Organisation
SNV
Total final energy consumption
TFEC
Tons of oil equivalent
toe
Total primary energy supply
TPES
Terawatt hour
TWh
United Kingdom
UK
United Nations Convention to Combat
UNCCD
Desertification
United Nations Development Programme
UNDP
United Nations Economic Commission for
UNECE
Europe
United Nations Environment Programme
UNEP
UNESCO-BRESCE United Nations Educational, Scientific and
Cultural Organization – Regional Bureau for
Science and Culture in Europe
UNFCCC
United Nations Framework Convention on
Climate Change
UNMIK
United Nations Interim Administration
Mission in Kosovo1
UNSCR 1244
United Nations Security Council Resolution
1244
USAID
United States Agency for International
Development
US$
United States Dollar
WB
The World Bank
WFD
EU Water Framework Directive
WIM
Warsaw International Mechanism for Loss
and Damage
WMO
World Meteorological Organization
WWF
World Wildlife Fund
NEAP
NEEAP
NFP
NGO
NSDI

89

Notes
1. This designation is without prejudice to positions on status,
and is in line with UNSCR 1244 and the ICJ Opinion on the
Kosovo Declaration of Independence.
2. Albania, Bosnia and Herzegovina, and FYR Macedonia are
among the top 20 most mountainous countries on Earth,
according to the Food and Agriculture Organization (FAO).
Significant portions of the territory of the other countries in
the region are mountainous.
3. On average, the regional dependency ratio is 66 per cent. For
example, Croatia, Serbia and Montenegro receive about 50 per
cent or more of their water resources from transboundary rivers.
4. The contribution of agriculture to GDP ranges from 22 per
cent in Albania to just 4.3 per cent in Croatia. The agricultural
sector employs between 42 per cent of the total population in
Albania and 14 per cent in Croatia (World Bank Open Data:
Agriculture and Rural Development).
5. This indicator is the ratio between the total primary energy
supply (TPES) and the gross domestic product (GDP) for a
given calendar year. It measures the energy consumption of an
economy and its overall energy efficiency. The energy intensity
ratio is determined by dividing TPES by GDP. Since TPES is
measured in toe (Tons of Oil Equivalent) and GDP in US$
1,000, this ratio is measured in toe per US$ 1,000.
6. Defined as “final energy consumption”
7. Bosnia and Herzegovina borders Adriatic Sea with negligible
area (21 kilometres).
8. The majority of key risks were identified during the stakeholder
consultations that took place in July 2015. Other key risks have
been identified from existing literature.
9. Directive 2007/60/EC of the European Parliament and of
the Council of 23 October 2007 on the assessment and
management of flood risks (Text with EEA relevance).
10. Entered into force on 29 December 2004
11. Entered into force on 12 February 1978, revised in Barcelona,
Spain, on June 10 1995 as the Convention for the Protection
of the Marine Environment and the Coastal Region of the
Mediterranean
12. Entered into force on 24 March 2011
13. Action Plan for the Implementation of the ICZM Protocol for
the Mediterranean 2012–2019, 2008
14. Law no. 7501 on the Land, Law no. 8053 on Transfer of
Ownership of Agriculture Land without Compensation,
Law no. 8337 on the Transfer of Agriculture Land, Meadows
and Pastures, Law no. 8752 on the Creation and Function of
Structures on Land Management and Protection and Law no.
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Photo credits
9244 on Land Protection.
15. Albania, BiH and FYROM – completed four national reports;
Republic of Croatia – two; Kosovo – none; Republic of
Montenegro – one; Republic of Serbia – three
16. (Albania and Serbia – in development stage; BiH, Republic of
Montenegro and FYR Macedonia – in final stage; Republic of
Croatia – unknown; Kosovo – not developed).
17. Information received through the questionnaire from the
Ministry of Environment and Spatial Planning of Kosovo
18. There is no Law on Forests in force in FBiH .The Association
of Municipalities and Cities in FBIH requested the
Constitution Court to decide whether the Law on Forests
(Official Gazette of the Federation of Bosnia and Herzegovina,
no. 20/02) is harmonized with the European Charter of Local
Self-Government. The court identified serious discrepancies
between the law and the charter and ordered necessary
alignments in terms of respecting the rights and vital interests
of local communities. Since such alignments were not realized
on time, the Law on Forests was proclaimed invalid. Although
various institutions have proposed several drafts of a new Law
on Forests, there is as yet no political agreement on this.
19. Kosovo has developed a Strategy and Action Plan for
Biodiversity
2011–2020.
See
http://www.ammk-rks.
net/repositor y/docs/Strategy_and_Action_Plan_for_
Biodiversity_2011-2020.pdf
20. In 2013, Croatia changed from being a Contracting Party to an
EU Member State.
21. Under the SCR 1244 resolution of the UN Security Council
22. United Nations Environment Program, “Environment
and cultural diversity” http://www.unep.org/GC/GC23/
documents/GC23-INF23.pdf November 2004
23. In Bosnia and Herzegovina, the entities are practically
independent in implementing agricultural policies.
24. Kosovo has not ratified the CBD but has adopted a NBSAP.

1
4
6-7
11
11
13
15
16
18
21
26
31
33
34
34
38
39
43
47
54
57
59
60
62-63
65
66
67
68-69
74
75
78-79
79
86
87
87
88
96

iStock/bojabo
iStock/parys
iStock/Jasmina Mihoc
iStock/GoranStimac
Wikimedia Commons/BiH
Wikimedia Commons/Tobias Klenze
iStock/Photodjo
iStock/aniszewski
iStock/Nikola Spasenoski
NASA
iStock/gogelina
Elien Vermeiren
iStock/Aleksandar Milutinovic
iStock/paulprescott72
iStock/SilvereG
iStock/Nebojsa Markovic
NASA
iStock/Dominik Pabis
iStock/Marnel Tomic
Wikimedia Commons/fabulousfabs
iStock/miljko
iStock/Czgur
Wikimedia Commons/Ramirez HUN
Wikimedia Commons/Albinfo
iStock/ollirg
iStock/salajean
iStock/Totajla
iStock/Predrag Vuckovic
iStock/Nebojsa Markovic
iStock/Sasha Radosavljevic
iStock/vm
iStock/Michal Krakowiak
Elien Vermeiren
iStock/djeecee
Elien Vermeiren
iStock/Totajla
Dario Kristic

References
Climate change in the region and key risks for vulnerable sectors
Alcamo, J., J.M. Moreno, B. Nováky, M. Bindi, R. Corobov, R.J.N.
Devoy, C. Giannakopoulos, E. Martin, J.E. Olesen, A. Shvidenko
(2007): Europe. Climate Change 2007: Impacts, Adaptation and
Vulnerability. Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel on Climate
Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der
Linden and C.E. Hanson, Eds.,Cambridge University Press,
Cambridge, UK, 541–580.
Arnell, N.W., and Gosling, S.N. (2013). The Impacts of Climate
Change on River Flow Regimes at the Global Scale. Journal of
Hydrology, vol. 486, pp. 351–64.
Ballester, J., Robine, J.-M., Herrmann, F.R., and Rodo, X.
(2011). Longterm Projections and Acclimatization Scenarios
of Temperature-related Mortality in Europe. Nature
Communications, vol. 2, p. 358.
BHMAC (2015). Mine Situation – New Assessment Results.
Bosnia and Herzegovina Mine Situation. May 2015.
Callaway, John M., Marina Markovik, and Slavica Kascelan. (2010).
The Economic Impacts of Climate Change in Montenegro: A
First Look. UNDP, 2010
Caminade, C., Medlock, J.M., Ducheyne, E., McIntyre, K.M.,
Leach, S., Baylis, M., and Morse, A.P. (2012). Suitability
of European Climate for the Asian Tiger Mosquito Aedes
albopictus: Recent Trends and Future Scenarios. J. R. Soc
Interface, vol. 9, pp. 2708–17.
Centre for Climate Adaptation (2015). Europe in a changing
climate: country profiles. Available from http://www.
climateadaptation.eu. Accessed 23 July 2015.
Dakova, S. (2005). Climate Change Effect on River Flow in Basins
under Different Climate Conditions – An Example from Rivers on
the Balkan Peninsula. Regional Hydrological Impacts of Climate
Change – Impact Assessment and Decision Making, IAHS.
Dankers, R., and Feyen, L. (2009). Flood Hazard in Europe in an
Ensemble of Regional Climate Scenarios. Journal of Geophysical
Research, vol. 114 (D16108).
European Environment Agency (EEA). (2008). National emissions
reported to the UNFCCC and to the EU Greenhouse Gas
Monitoring Mechanism v9. Dataset.
European Environment Agency (EEA). 2010. Environmental
trends and perspectives in the Western Balkans: future
production and consumption patterns. EEA Report No 1/2010.
EEA, Copenhagen. ISBN 978-92-9213-091-6
European Commission (2008). Impacts of Climate Change on

European Forests and Options for Adaptation. Executive
Summary. Available from http://ec.europa.eu/agriculture/
analysis/external/euro_forests/summary_en.pdf. Accessed 8
November 2015.
European Commission (2009). Regions 2020: The Climate
Change Challenge for European Regions. Brussels, March 2009.
Available from http://ec.europa.eu/regional_policy/sources/
docoffic/working/regions2020/pdf/regions2020_climat.pdf.
Accessed 1 July 2015.
Food and Agriculture Organization of the United Nations (2014).
Agricultural Policy and European Integration in South-Eastern
Europe. Budapest.
Giannakopoulos, C., Le Sager, P., Bindi, M., Moriondo, M.,
Kostopoulou, E., and Goodess, C.M. (2009). Climatic Changes
and Associated Impacts in the Mediterranean Resulting from
a 2°C Global Warming. Global and Planetary Change, vol. 68,
No. 3, pp. 209–24.
Gocic, M., and Trajkovic, S. (2014). Spatiotemporal Characteristics
of Drought in Serbia. Journal of Hydrology, vol. 510, pp. 110–23.
Grunewald, K. and Scheithauer, J. (2010). Europe’s southernmost
glaciers: response and adaptation to climate change. Journal of
Glaciology, vol. 56, No. 195, pp. 129–142.
Hamududu, B., and Killingtveit, A. (2012). Assessing Climate
Change Impacts on Global Hydropower. Energies, vol. 5, No.
12, pp. 305–22.
Hartmann, A., Goldscheider, N., Wagener, T., Lange, J., and Weiler,
M. (2014), Karst water resources in a changing world: Review of
hydrological modeling approaches, Rev. Geophys., vol. 52, pp.
218–242, doi:10.1002/2013RG000443.
Ioras, F. et al. (2009). Conservation gains through HCVF
assessments in Bosnia-Herzegovina and Romania. Biodiversity
Conservation, vol. 18, pp. 3395–3406.
Islami, B., Kamberi, M., Bruci, E.D., and Fida, E. (2009). Albania’s
Second National Communication to the Conference of Parties
under the United Nations Framework Convention on Climate
Change. Ministry of Environment, Forestry, and Water
Administration: Tirana, Albania.
IUCN (2015). Hydropower development in Western Balkans
risks harming fragile ecosystems. Available from http://www.
iucn.org/about/union/secretariat/offices/europe/european_
union/resources/blogs___editorials/?21276/Hydropowerdevelopment-in-Western-Balkans-risks-harming-fragileecosystems Accessed 1 July 2015.
Joint Research Centre – European Commission (2009). Impacts of
climate change on tourism in Europe. PESETA-Tourism study.

Luxembourg: Office for Official Publications of the European
Communities. 45 p.
Joint Research Centre – European Commission (2012). Impacts
of Climate Change on Transport: A focus on road and rail
transport infrastructures. Available from http://ftp.jrc.es/
EURdoc/JRC72217.pdf. Accessed 1 July 2015.
KEPA/KINP (2015). State of Nature Report 2010–1014, Prishtine,
Kosovo
Kharin, V.V., Zwiers, F.W., Zhang, X., and Wehner, M. (2013).
Changes in temperature and precipitation extremes in the
CMIP5 ensemble. Clim. Change, vol. 119, pp. 345–357.
doi:10.1007/s10584-013-0705-8
Kos, J., Mastilovi, J., Jani, E. and Sari, B. (2013). Natural Occurrence
of Aflatoxins in Maize Harvested in Serbia during 2009–2012.
Food Control, vol. 34, pp. 31–34.
Kostopoulou, E., Jones, P.D. (2005). Assessment of climate
extremes in the Eastern Mediterranean. Meteorol. Atmospheric
Phys., vol. 89, pp. 69–85. doi:10.1007/s00703-005-0122-2
Kotlarski, S., Bosshard, T., Lüthi, D., Pall, P., Schär, C. (2011).
Elevation gradients of European climate change in the regional
climate model COSMO-CLM. Clim. Change, vol. 112, pp. 189–
215. doi:10.1007/s10584-011-0195-5
Lelieveld, J., Hadjinicolaou, P., Kostopoulou, E., Chenoweth, J.,
Maayar, M.E., Giannakopoulos, C., Hannides, C., Lange, M.A.,
Tanarhte, M., Tyrlis, E., and Xoplaki, E. (2012). Climate change and
impacts in the Eastern Mediterranean and the Middle East. Clim.
Change, vol. 114, pp. 667–687. doi:10.1007/s10584-012-0418-4
Lindquist, L., and Vapalahti, O. (2008). Tick-borne Encephalitis.
Lancet, vol. 371, pp. 1861–71.
Markus-Johansson, M. et al. (2010). Illegal logging in South
Eastern Europe: Regional Report. Regional Environment
Centre for Central and Eastern Europe (REC) Working Paper.
Szentendre, Hungary.
Mátyás, C. (2010). Forecasts needed for retreating forests. Nature,
vol. 464, 1271 p.
McDermott, G.R., and Nilsen, Ø.A. (2014). Electricity Prices, River
Temperatures, and Cooling Water Scarcity. Land Economics,
vol. 90, pp. 131–48.
McMichael, A.J., Woodruff, R.E. & Hales, S. (2006). Climate
change and human health: present and future risks. Lancet, vol.
367, pp. 859 – 869.
MIA (2003). Ordinance on protection of forests from fires JSC, no.
26/2003.
Miraglia, M., Marvin, H.J.P., Kleter, G.A., Battilani, P., Brera, C.,
Coni, E., Cubadda, F., Croci, L., Santis, B. De, Dekkers, S.,

91

Filippi, L., Hutjes, R.W.A., Noordam, M.Y., Pisante, M., Piva, G.,
Prandini, A., Toti, L., Born, G.J., Van, Den, and Vespermann, A.
(2009). Climate Change and Food Safety: An Emerging Issue
with Special Focus on Europe. Food and Chemical Toxicology,
vol. 47, No. 5, pp. 1009–21.
Mizik, T. (2010). The Diversity of Agriculture in Former Soviet and
Western Balkan Countries. FAO Regional Office for Europe and
Central Asia, Policy Studies on Rural Transition, No. 2010–2.
Montenegro, Ministry of Sustainable Development and Tourism
(2015). The Second National Communication on Climate
Change. Available from http://unfccc.int/resource/docs/natc/
mnenc02.pdf Accessed 1 July 2015.
Nyssen et al. (2012). Twentieth century land resilience in
Montenegro and Consequent Hydrological Response. Land
Degradation and Development, vol. 25, No. 4, pp. 336–349.
Olesen, J. E. & Bindi, M. (2002). Consequences of climate change
for European agricultural productivity, land use and policy.
European Journal of Agronomy, vol. 6, No. 4, pp. 239–262.
Önol, B. and Semazzi, F.H.M (2009). Regionalization of Climate
Change Simulations over the Eastern Mediterranean. J. Climate,
22, 1944–1961.
Parviainen, Jari (2005). Virgin and natural forests in the temperate
zone of Europe. For. Snow Landsc. Res., vol. 79, No. 1–2, pp. 9–18
Pasicko, R., Brankovic, C., and Simic, Z. (2012). Assessment of Climate
Change Impacts on Energy Generation from Renewable Sources
in Croatia. Renewable Energy, vol. 46, No. 2012, pp. 224–31.
Ralchev, S. (2012). Energy in the Western Balkans: a strategic
overview. Institute for Regional and International Studies,
August 2012. Available from http://iris-bg.org/data/Energy_
in_the_Western_Balkans_Overview_ per cent20Aug12.pdf
Accessed 22 June 2015.
ReliefWeb. Mine explodes in Bosnia as floods clear-up begins. 21
May 2014. Available from http://reliefweb.int/report/bosniaand-herzegovina/mine-explodes-bosnia-floods-clear-begins
Accessed 30 June 2015.
Schewe, J., Heinke, J., Gerten, D., Haddeland, I., Arnell, N.W.,
Clark, D.B., Dankers, R., Eisner, S., Fekete, B., Colón-González,
F.J., Gosling, S.N., Kim, H., Liu, X., Masaki, Y., Portmann, F.T.,
Satoh, Y., Stacke, T., Tang, Q., Wada, Y., Wisser, D., Albrecht,
T., Frieler, K., Piontek, F., Warszawski, L., and Kabat, P. (2013).
Multi-model Assessment of Water Scarcity under Climate
Change. Proceedings of the National Academy of Sciences of
the United States of America, vol. 104, No. 51, pp. 1–6.
Schneider, C., Laize, C.L.R., Acreman, M., and Florke, M. (2013).
How Will Climate Change Modify River Flow Regimes in Europe?
Hydrology and Earth System Sciences, vol. 17, pp. 325–39.
Stevanovic, G. (2008). Karst groundwater use in the Carpathian-Balkan
region. Proceedings from HYH-09 International perspectives
on karst aquifers and water resources. International Geological
Congress, Oslo, 6–14 August 2008. Available from http://www.cprm.

92

gov.br/33IGC/1339803.html Accessed 1 July 2015.
Sutton, William R., Srivastava, Jitendra P., and Neumann, James
E. (2013). Looking Beyond the Horizon: How Climate Change
Impacts and Adaptation Responses Will Reshape Agriculture in
Eastern Europe and Central Asia. Directions in Development.
Washington, DC: World Bank. doi:10.1596/978-0-8213-9768-8.
License: Creative Commons Attribution CC BY 3.0
Tomter S. M., Bergsaker E., Muja I., Dale T. and Kolstad J. (2013).
Kosovo National Forest Inventory 2012. Kosovo Ministry of
Agriculture, Forestry and Rural Development/Norwegian
Forestry Group.
UNEP (2009). Mining and environment in the Western Balkans.
Available from http://www.unep.org/pdf/MiningBalkans_
screen.pdf Accessed 1 July 2015.
UNEP/ENVSEC (2012). Climate Change Adaptation in South
Eastern Europe: a background report. Full report, 108 p.
United Nations Economic Commission for Europe (UNECE)
(2007). Our Waters: Joining Hands across Borders. First
Assessment of Transboundary Rivers, Lakes and Groundwaters.
Available from http://www.unece.org/env/water/publications/
pub76.html Accessed 30 June 2015.
United Nations Economic Commission for Europe (UNECE)
(2011). Second Assessment of Transboundary rivers, lakes and
groundwaters: executive summary. United Nations, Geneva ECE/
MP.WAT/34. 32 p. Available from http://www.unece.org/env/water/
United Nations Serbia, EU, and World Bank (2014). Serbia
Floods 2014. Belgrade. Available from http://ec.europa.eu/
enlargement/pdf/press_corner/floods/20140715-serbia-rnareport.pdf Accessed 24 June 2015.
Van Lanen, H.A.J.; Wanders, N.; Tallaksen, L.M.; Loon, A.F. van (2013).
Hydrology and Earth System Sciences, vol. 17, pp. 1715–1732.
Van Vliet, M.T.H., Yearsley, J.R., Ludwig, F., Vögele, S., Lettenmaier,
D.P., and Kabat, P. (2012). Vulnerability of U.S. and European
Electricity Supply to Climate Change. Nature Climate Change,
vol. 2, No. 9, pp. 676–81.
Volk, T. (2010). Agriculture in the Western Balkan Countries.
IAMO – Leibniz-Institut für Agrarentwicklung in Mittel und
Osteuropa: Halle, Germany.
WHO (2014). Climate Change and Health. Factsheet 266
(reviewed August 2014). Available from http://www.who.int/
mediacentre/factsheets/fs266/en/ Accessed 23 June 2015.
WHO (2014b). Dengue and severe dengue. Factsheet 117 (updated
May 2015). Available from http://www.who.int/mediacentre/
factsheets/fs117/en/ Accessed 23 June 2015.
World Bank (2003). Water Resources Management in South
Eastern Europe. Volume I – Issues and Directions. ECSSD
Environmentally and Socially Sustainable Development
Europe and Central Asia Region. The International Bank for
Reconstruction and Development: Washington D.C., 65 p.
World Bank (2009). Adapting to Climate Change in Europe and

Central Asia. Full report, 133 p.
World Bank (2012). Employment in Agriculture (per cent of
total employment). World Bank Indicators Database. Available
from http://data.worldbank.org/indicator/SL.AGR.EMPL.ZS
Accessed 22 June 2015.
World Bank (2014). Turn down the Heat: Confronting the New
Climate Normal. Washington, DC: World Bank. License:
Creative Commons Attribution – NonCommercial –
NoDerivatives 3.0 IGO (CC BY-NC-ND 3.0 IGO).
World Bank indicators for 2012: forest area (per cent of total land area)
Analysis of adaptation policies for vulnerable sectors
Bates, B., Kundzewicz, Z., Wu, S., and Palutikof, J. (2008). Climate
Change and Water. Technical Paper of the Intergovernmental
Panel on Climate Change. Geneva: IPPC Secretariat.
Brajić, A., Mutabdžija, S., Avdibegović, M., Marić,B., Bećirović,
Dž., Grašič, T., Nikolić, V., Nevenić, R., Pezdevšek Malovrh,
Š. (2011). Forest related legislation in some Western Balkan
countries referring to nature protection regulations. University
of Sarajevo: Sarajevo.
Brilly, M., Šraj, M., Vidmar, A., and Katarina Kavčič. (2014). Flood
protection and climate change adaptation measures. Ljubljana:
International Sava River Basin Comission.
Burns, B. and Patouris, J (2014). United Nations Framework
Convention on Climate Change (UNFCCC) Decisions and
Conclusions: Existing Mandates and Entry Points for Gender
Equality. Gender and Climate Change Technical Guide for COP
20, Lima, Peru, 2014. WEDO/IUCN/GGCA. http://www.wedo.
org/wp-content/uploads/GE-Publication-ENG-Interactive.pdf
Accessed 15 June 2015
EC (European Commission) (2013). An EU Strategy on adaptation
to climate change. Communication from the Commission to
the European Parliament, the Council, the European Economic
and Social Committee and the Committee of Regions. Available
from http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=
COM:2013:0216:FIN:EN:PDF Accessed 15 June 2015
EC (European Commission) (2013a). Guidelines on developing
adaptation strategies. Commission Staff Working Document
accompanying the Communication An EU Strategy on
Adaptation to Climate Change. Available from http://ec.europa.
eu/clima/policies/adaptation/what/docs/swd_2013_134_
en.pdf Accessed 15 June 2015
EC (European Commission) (2013b). Impact assessment – part
1. Commission Staff Working Document accompanying the
Communication An EU Strategy on Adaptation to Climate Change.
Available from http://ec.europa.eu/clima/policies/adaptation/what/
docs/swd_2013_132_en.pdf Accessed 15 June 2015
EC (European Commission) (2013c). Impact assessment – part
2. Commission Staff Working Document accompanying the

Communication An EU Strategy on Adaptation to Climate Change.
Available from http://ec.europa.eu/clima/policies/adaptation/what/
docs/swd_2013_132_2_en.pdf Accessed 15 June 2015
EC (European Commission) (2013d). Green paper on the
insurance of natural and man-made disasters. Green
paper. Available from http://eur-lex.europa.eu/LexUriServ/
LexUriServ.do?uri=COM:2013:0213:FIN:EN:PDF Accessed 15
June 2015
EC (European Commission) (2013e). A new EU Forest Strategy:
for forests and the forest-based sector. Available from http://
eur-lex.europa.eu/resource.html?uri=cellar:21b27c38-21fb11e3-8d1c-01aa75ed71a1.0022.01/DOC_1&format=PDF
Accessed 15 June 2015
EEA (European Environment Agency) (2012). Urban adaptation
to climate change in Europe challenges and opportunities for
cities together with supportive national and European policies.
EEA Report No 2/2012. Available from http://www.eea.europa.
eu/publications/urban-adaptation-to-climate-change?b_
start:int=12 Accessed 15 June 2015
EEA (European Environment Agency) (2013). Adaptation in
Europe: Addressing risks and opportunities from climate
change in the context of socio-economic developments. EEA
Report no. 3/2013. Available from http://www.eea.europa.eu/
publications/adaptation-in-europe Accessed 15 June 2015
EEA (European Environment Agency) (2014a). National
adaptation policy processes in European countries – 2014. EEA
Report no. 4/2014. Available from http://www.eea.europa.eu/
publications/national-adaptation-policy-processes
EEA (European Environment Agency) (2014b). Adaptation of
transport to climate change in Europe – Challenges and options
across transport modes and stakeholders. EEA Report no.
8/2014. Available from http://www.eea.europa.eu/publications/
adaptation-of-transport-to-climate
EEA (European Environment Agency) (2015). Overview of climate
change adaptation platforms in Europe. EEA Technical Report no.
5/2015. Available from http://www.eea.europa.eu/publications/
overview-of-climate-change-adaptation Accessed 15 June 2015
Federal Ministry of Health (2008). Strategic Plan for Healthcare
Development of Federation of Bosnia and Herzegovina (2008–
2018). Sarajevo.
Federal Ministry of Tourism and Environment (2008). Tourism
Development Strategy of Federation of Bosnia and Herzegovina
for the period 2008–2018. Sarajevo.
Federal Minsitry of Agriculture, Water Management and Forestry
(2012). Strategija Upravljanja Vodama Federacije Bosne i
Hercegovine 2010–2022. Sarajevo: Zavod za Vodoprivredu d.d.
Sarajevo; Zavod za Vodoprivredu d.o.o. Mostar.
Federal Minsitry of Agriculture, Water Management and Forestry
(2012). Strategija Integralnog Upravljanja Vodama Republike
Srpske do 2024. godine - nacrt. Bijeljina: Zavod za Vodoprivredu

d.o.o. Bijeljina.
Food and Agriculture Organization of the United Nations (2014).
Agricultural Policy and European Integration in South-Eastern
Europe. Budapest.
Ford, J.D., Berrang-Ford, L. and Paterson, J. (2011). A systematic
review of observed climate change adaptation in developed
nations. Climatic Change, vol. 106, pp. 327–336. doi: 10.1007/
s10584-011-0045-5
FYR Macedonia, Ministry of Health (2011). The Heat-Health
Action Plan of FYR Macedonia. Skopje.
FYR Macedonia, Ministry of Health Strategy (2007). Health
Strategy of FYR Macedonia. Skopje.
Government of Montenegro (2008). Forests for the Future of
Montenegro – National Forest and Forest Land Administration
Policy of Montenegro. Podgorica.
Government of Montenegro, Ministry of Agriculture and Rural
Development (2014). Strategy for Development of Agriculture and
Rural Areas of Montenegro for the period 2014–2020. Podgorica.
Government of Republika Srpska (2010). Forestry Development
Strategy of the Republika Srpska (2010–2020). Banja Luka.
Government of Serbia (2006). Forestry Development Strategy of
the Republic of Serbia. Belgrade.
Government of Serbia (2009). Public Health Strategy of Republic
of Serbia with Action Plan for Period 2009–2013. Belgrade.
Government of Serbia (2011). Biodiversity Strategy of the Republic
of Serbia for the Period 2011–2018. Belgrade
Government of the Republic of Montenegro, Ministry of Health
(2003). Development Strategy of Healthcare of Montenegro
until 2020. Podgorica.
Government of the Republic of Serbia (2014). Strategy of
Agriculture and Rural Development of Republic of Serbia for
the period 2014–2024. Belgrade.
Government of the Republika Srpska (1996). Strategy for
Healthcare Development in the Republika Srpska by 2000.
Banja Luka.
Government of the Republika Srpska (2006). Development Strategy
of Agriculture of the Republika Srpska by 2015. Banja Luka.
Government of the Republika Srpska (2008). Primary Healthcare
Strategy in the Republika Srpska (2008). Banja Luka.
Government of the Republika Srpska (2011). Strategy of tourism
development in the Republika Srpska. Banja Luka.
Helgeson, J. and Ellis, J., (2015). The role of the 2015 agreement
in enhancing adaptation to climate change. Climate Change
Expert Group. Paper no. 2015(1). OECD and IEA.
Hjortberg, A. S., and Wingqvist, G. Ö. 2008. Albania Environment
and Climate Change Analysis. Gothenburg, Sweden: School of
Business, Economics and Law, University of Gothenburg.
Hooghe, L and Marks, G. (2001). Multi-level Governanc and
European Integration. Boulder: Rowman & Littlefield.
Hrvatske Vode. (2009). Strategija Upravljanja Vodama. Zagreb:

Hrvatske Vode.
IPCC (2014). Summary for policymakers. In: Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral
Aspects. Contribution of Working Group II to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change [Field,
C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E.
Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma,
E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L.
White (eds.)]. Cambridge, United Kingdom and New York, NY,
USA: Cambridge University Press, pp. 1–32.
Jari Parviainen (2005). Virgin and natural forests in the temperate
zone of Europe. For. Snow Landsc. Res., vol. 79, No. 1–2, pp. 9–18.
Kay, R., and Elrick, C. (2013). Climate Change Adaptation in
the Drini Mati River Delta and Beyond. Tirana: Ministry of
Environment, Forestry and Water Administration.
Keskitalo, E. C. H. (2010). The Development of Adaptation Policy
and Practice in Europe: Multi-level Governance of Climate
Change. Springer, Dordrecht.
Kosovo’s Agency for Environment Protection (2008). A report of
environment situation. Prishtina.
Krilasevic, E. (2013). ENVSEC-Transforming risks into cooperation
in South Eastern Europe: Final Evaluation. Vienna: UNEP.
Millennium Ecosystem Assessment (2005). Ecosystems and
Human Well-being: Biodiversity Synthesis. Washington, DC:
World Resources Institute.
Ministry for Agriculture, Forestry and Water Economy (2006).
Strategy for Sustainable Development of Forestry in FYR
Macedonia. Skopje.
Ministry of Agriculture and Environmental Protection (2014).
Fifth National Report to CBD. Belgrade.
Ministry of Agriculture, Food and Consumer Protection of the
Republic of Albania (2007). Inter-Sectoral Rural Development
Strategy of Albania for the period 2007–2013. Tirana.
Ministry of Agriculture, Forestry and Rural Development (2009).
Policy and Strategy Paper on Forestry Sector Development of
Kosovo (2010–2020). Prishtina.
Ministry of Agriculture, Forestry and Water Economy of
FYR Macedonia (2007). National Agricultural and Rural
Development Strategy of FYR Macedonia for the period 2007–
2013. Skopje.
Ministry of Environment and Physical Planning (2004). NBSAP of
FYR Macedonia for the period 2004–2008. Skopje.
Ministry of Environment and Spatial Planning (2010). The State of
Water in Kosovo. Pristina.
Ministry of Environment and Spatial Planning (2014). Climate
Change Framework Strategy (CCFS) for Kosovo. Pristina.
Ministry of Environment and Spatial Planning of Kosovo (2011).
Strategy and Action Plan for Biodiversity 2011–2020. Prishtina.
Ministry of Environmental and Nature Protection (2014). Fifth
National Report to CBD. Zagreb.

93

Ministry of Foreign Trade and Economic Relations of Bosnia and
Herzegovina (2008). Strategic Plan of BiH for Harmonization
of Agriculture, Food and Rural Development for the period
2008–2011. Sarajevo.
Ministry of Foreign Trade and Economic Relations of Bosnia and
Herzegovina (2012). Report on the State of the Environment in
Bosnia and Herzegovina in 2012. Sarajevo.
Ministry of Foreign Trade and Economic Relations of Bosnia and
Herzegovina (2008). NBSAP of BiH for the period 2008–2015.
Sarajevo.
Ministry of Foreign Trade and Economic Relations of Bosnia and
Herzegovina (2014). Draft of the NBSAP of BiH for the period
2015–2020. Sarajevo.
Ministry of Health (2010). Master Plan of Healthcare Development
of Montenegro for the Period 2010–2013. Podgorica.
Ministry of Health of the Republic of Croatia (2012). National
Healthcare Strategy for the Period 2012–2020. Zagreb.
Ministry of Health of the Republic of Kosovo (2009). Health
Sector Strategy 2010–2014. Prishtina.
Ministry of Health of the Republic of Kosovo (2010). Strategy for
the Health Information System 2010–2020. Prishtina.
Ministry of Physical Planning and Environment of Montenegro
(2010). The National Biodiversity Strategy with Action Plan for
the Period 2010–2015. Podgorica.
Ministry of Sea, Transport and Infrastructure of Republic of
Croatia and Ministry of Tourism of Republic of Croatia (2008).
Development strategy of Croatian Nautical Tourism for the
Period 2009–2019. Zagreb.
Ministry of Sustainable Development and Tourism (2012).
Procjena tehnoloških potreba za ublažavanje klimatskih
promjena i prilagođavanje za Crnu Goru: Nacionalna strategija
sa akcionim planom. Podgorica.
Ministry of Sustainable Development and Tourism (2014). Fifth
National Report to CBD. Podgorica.
Ministry of Tourism (2013). Croatian Tourism Development
Strategy until 2020. Zagreb.
Ministry of Tourism and Environment of the Montenegro (2008).
Montenegro tourism development strategy to 2020. Podgorica.
Ministry of Trade and Industry, Republic of Kosovo (2014). Profile
of Tourism Sector. Priština.
Ministry of Urban Development and Tourism (2014). Strategy for
the Development of Tourism in Albania 2014–2020. Tirana.
Montenegro, M. o. 2013. National Strategy with Action Plan
– Assessment of Technological Needs for Climate Change
Mitigation and Adaptation in Montenegro. Available from
http://www.mrt.gov.me/ Accessed 2015 йил 16-June.
Osjetljivost sektora voda u Crnoj Gori na klimatske promjene. (n.d
Available from http://www.unfccc.me/ Accessed 16 June 2015
Panovski, D. 2013. River Drin Basin Management Project.
Available from www.unece.org Accessed 16 June 2015.

94

Peleikis, J., Grätz, M., and Brnada, I. (2014). Adaptation to
Climate Change in Croatia: Country Brief. Hamburg: Baltic
Environmental Forum.
Priority Actions Programme (n.d.). PAP/RAC. Available from
http://www.pap-thecoastcentre.org/ Accessed 2015
Regional Environmental Center for Central and Eastern Europe
(2011). The Impacts of Climate Change on Food Production in
the Western Balkan Region. Szentendre, Hungary.
Republic of Albania, Ministry of Health (2011). Albanian Strategy
for Health System Adaptation into the Climate Change. Tirana.
Republic of Albania, Ministry of Health (2012). Protecting Health
from Climate Change in Albania. Tirana.
Republic of Kosovo (2012). Strategy on Advisory Services for
Agriculture and Rural Development of Kosovo for the period
2012–2016. Pristina.
Secretariat of the Convention on Biological Diversity (2001).
The value of forest ecosystems. CBD Technical Series, No. 4.
Montreal: SCBD, 67 p.
Sida’s Helpdesk for Environment and Climate Change (2012).
Western Balkan – environment and climate change policy brief.
Available from http://sidaenvironmenthelpdesk.se/ Accessed 1
July 2015.
State Institute for Nature Protection of Croatia. Available from
http://www.dzzp.hr/ Accessed 1 July 2015.
The Croatian Parliament (2003). National Forest Policy and
Strategy of Croatia. Zagreb.
The Croatian Parliament (2008). Strategy and Action Plan for
the Protection of Biological and Landscape Diversity of the
Republic of Croatia. Zagreb.
The Institute of Biological Research and Museum of Natural
Sciences (1999). Biodiversity Strategy and Action Plan. Tirana.
The Ministry of Agriculture, Fisheries and Rural Development of
the Republic of Croatia (2008). Rural Development Strategy of
the Republic of Croatia for the Period 2008–2013. Zagreb.
The Ministry of Trade, Tourism and Telecommunications of the
Republic of Serbia (2006). Tourism Development Strategy of
the Republic of Serbia for the Period 2006–2015. Belgrade.
Thompson, A. 2014. The Climate Context for ‘Unprecedented’
Balkans Flooding. http://www.climatecentral.org/news/climatecontext-balkans-flooding-17468 Accessed 15 June 2015.
UN (1992). United Nations Framework Convention on Climate
Change. Available from http://unfccc.int/files/essential_
background/background_publications_htmlpdf/application/
pdf/conveng.pdf
UNEP (2008). Action Plan for the Implementation of the ICZM
Protocol for the Mediterranean 2012–2019. Madrid.
UNEP (2012) Climate Change Adaptation in South Eastern
Europe: A background report. UNEP and Zoi Environment
Network
http://www.unep.at/documents_unep/ENVSEC/
Climate_Change/CCSEE-Final.pdf Accessed 15 June 2015

UNFCCC (2015). Elements of Adaptation. Available from http://
unfccc.int/adaptation/items/7006.php#Observation Accessed
15 June 2015
UNFCCC
(2015b).
Intended
Nationally
Determined
Contributions. Available from http://unfccc.int/focus/indc_
portal/items/8766.php Accessed 15 June 2015
Werrell, C., and Femia, F. 2014. Balkan floods: an opportunity amid
destruction. http://climateandsecurity.org/2014/06/04/balkanfloods-an-opportunity-amid-destruction/ Accessed 15 June 2015
World Bank (2007). Strategic Policies for a More Competitive
Agriculture Sector in Albania. Washington.
World Economic Forum (2013). The Travel & Tourism
Competitiveness Report. The Global Competitiveness and
Benchmarking Network and the Industry Partnership
Programme for Aviation, Travel & Tourism: Geneva.
Gap Analysis
European Commission (EC); United Nations Office for Disaster
Risk Reduction – Regional Office for Europe (UNISDR
EUR); World Meteorological Organization (WMO) (2014).
A compendium of disaster risk reduction practices in cities
of the Western Balkans and Turkey: a review of selected cities
participating in UNISDR’s ‘Making Cities Resilient: My City is
Getting Ready!’ campaign. Available from http://preventionweb.
net/go/39825 Accessed 15 June 2015
Food and Agriculture Organization of the United Nations (2014).
Agricultural Policy and European Integration in South-Eastern
Europe. Budapest.
Inter-Agency Secretariat of the International Strategy for Disaster
Reduction (UN/ISDR) (2002). Living with Risk – A global
review of disaster reduction initiatives. UN/ISDR, Geneva.
Magnan, A. (2014). Avoiding maladaptation to climate change:
towards guiding principles. Available from http://sapiens.
revues.org/1680 Accessed 26 August 2015.
Websites Accessed
Climate-Adapt – website accessed July 2015: http://climate-adapt.
eea.europa.eu
EU LIFE – website accessed July 2015: http://ec.europa.eu/
environment/life/
HORIZON 2020 – website accessed July 2015 http://ec.europa.eu/
programmes/horizon2020/
MAYORS Adapt – website accessed July 2015: http://mayorsadapt.eu
European Union (2015) Official website of the European Union.
Available from http://europa.eu/ Accessed 19 June 2015

Back cover photo:
Lake Škrčko as seen from Durmitor summit,
Durmitor National Park, Montenegro

www.unep.org
United Nations Environment Programme
P.O. Box 30552 - 00100 Nairobi, Kenya
Tel.: +254 20 762 1234
Fax: +254 20 762 3927
e-mail: uneppub@unep.org
www.unep.org

