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Rationale
To highlight the available 
evidence that could contribute to 
the further development of 
effective strategies, policy 
documents and action plans with 
program implementation 
opportunities to tackle future 
climate change in Croatia.

Aim
To address the climate change 
phenomenon as a critical 
challenge for the socio-economic, 
business and political stability 
of Croatia. To examine the main 
climate risks and analyze threats 
and impacts of climate change on 
the economy of Croatia.

Results
More knowledge (i.e. data) is 
needed to better understand 
the impacts of climate change in 
Croatia. Climate risks in the near 
future will have the strongest 
repercussions on  agriculture 
and electricity supply sectors. In 
the long run, sea-level rise could 
cause tourism infrastructure 
destruction as well as 
initiate severe coastal population 
migration.

Conclusions
To address climate vulnerability 
effectively, Croatia must improve 
coordination among the different 
actors, beginning with 
stronger climate change 
discussion among its ministries. 
Climate change needs to extend 
beyond the framework of 
environmental legislation and 
become an active element in 
aiding understanding of the 
causal relationships within the 
Croatian socio-economic context.

Executive summary

Since the mid-1990s, climate change has caused negative 
economic impacts through droughts and floods, especially 
evident in the agricultural and electricity supply. Being the 
youngest member state of the European Union (EU), 
Croatia demonstrated a strong commitment to integrating 
climate change in its legal and policy frameworks by 
adopting and implementing relevant laws and regulations. 
However, more needs to be done for Croatia to become a more 
climate-resilient country and enhance its preparedness and 
capacity to respond to the impacts of climate change at local, 
regional and national levels.

Introduction 
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Country context
Socio-economic and political background
Croatia is a high-income country located in the 
southeast of the European continent, straddling the 
Balkans and Central Europe. The country is roughly 
divided into two sections: the coast with over 1,000 
islands and islets, and the interior section with high 
elevation points such as the Dinaric Alps and hilly 
northern areas of Hrvatsko Zagorje as well as the 
flat plains of Slavonia in the east, part of the 
Pannonian Basin. The country borders Bosnia and 
Herzegovina to the south and the east, Hungary 
to the north, Serbia to the east, Montenegro to 
the south and Slovenia to the west. Croatia shares 
a maritime border with Italy. Overall, Croatia has 
a moderately warm and semi-rainy continental 
climate; the coast alongside the Adriatic Sea has a 
warm Mediterranean climate with hot and dry 
summers, while the interior has a typical 
continental climate with regular snowfalls in the 
winter months.

After Slovenia, Croatia was the second most 
developed republic in the former Socialist Federal 
Republic of Yugoslavia (SFRY). The country gained 
present independence in 1991 after a referendum, 
which was followed by the Croatian War of 
Independence 1991–1995, fought mainly between 
Croats and Croatian Serbs backed by Federal 
Republic of Yugoslavia (i.e. Serbia and 
Montenegro). After the war, until the mid-2000s the 
country experienced the transition period from a 
socialist to market-based economy that was 
characterized by high inflation, recession, 
wide-scale privatization of once state-controlled 
companies and a rise in unemployment, as well as 
the steady growth of the gross domestic product 
(GDP) and an increase in consumption.

The country became a member of NATO in 2009 
and the EU in 2013. Today, Croatia has the highest 
standard of living in its region (alongside Slovenia) 
and an economy which is led by the services sector 
(i.e. different economic activities connected to mass 
tourism), the industrial sector (e.g. food 
processing and chemical industry) and agriculture 
(from exports of blue-water fish to the production 
of fine wines). Manufacturing and tourism are the 
biggest contributors to GDP, cumulatively 
accounting for over 30% of the total 
contribution.1,2,3,4   

In the future, the country is expected to join the 
Schengen Area and adopt the euro. Currently, the 
most significant economic issue in the country is the 
brain drain trend that caused the outflow of roughly 
200,000 qualified workforce individuals since the 
last population census in 2011. 5,6,7 
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Country map, geographical location within Europe 
and the national flag  

Capital Zagreb

Official language Croatian

Government type A unitary parliamentary constitutional republic

Area 56,594 km2

Population 4.1 million

Ethnic composition 90.42% Croats, 4.36% Croatian Serbs, 5.22% others 
(e.g. Bosniaks, Italians, Albanians, Roma)

Life expectancy at birth 74 years (men), 80 years (women)

Currency Croatian kuna (HRK)

GDP (current) US$55.2 billion

Main industries Chemicals and plastics, machine tools, fabricated 
metal, electronics, pig iron and rolled steel 
products, paper, shipbuilding, petroleum and 
petroleum refining, food and beverages, tourism

GDP by sector 70.1% services, 26.2% industry, 3.7% agriculture

Diaspora contribution to GDP 4.5%

Unemployment 9.4%

Major export commodities Transportation equipment, machinery, textiles, 
chemicals, foodstuffs, fuels

Major import commodities Machinery, transportation and electrical 
equipment, chemicals, fuels and lubricants, 
foodstuffs

Major export markets Slovenia (US$1.69 billion), Italy (US$1.64 billion), 
Germany (US$1.55 billion), Bosnia and 
Herzegovina (US$1 billion), Austria (US$863 
million)

Major import countries Germany (US$3.47 billion), Italy (US$2.76 billion), 
Slovenia (US$2.37 billion), Austria (US$1.73 billion), 
Hungary (US$1.55 billion)

Average FDI inflow per year (1992–2017) US$ 1.59 billion

Top five FDI investors (2000–2015) 25% Austria, 15% the Netherlands, 12% Germany, 
9% Hungary, 6% Luxembourg

FDI inflow by sector (2000–2015) 33% financial sector, 21% manufacturing, 16% 
wholesale and trade, 9% real estate, 6% 
telecommunications, 15% other

Doing business ranking 58/190

Table 1: Main socio-economic and business statistics, 2018

Source: Multiple sources, 2000–2018.8,9,10,11,12,13,14,15,16,17,18
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Role of fossil fuels in the Croatian economy 
Croatia is not as heavily fossil-fuel dependent as 
other republics of the former SFRY, but fossil fuels 
still play a crucial role in the total primary energy 
supply. However, the role of fossil fuels as a 
primary energy supply has been slowly decreasing 
from 80% in 1990 to 70% in 2014.19  Simultaneously, 
the energy intensity level of primary energy has 
fallen by around 20% since the year 2000.20  Oil 
products account for 38%, natural gas for 25% and 
coal for 8% of the total primary energy supply; 
renewable energy encompasses 24% and other 
primary energy supply sources amount to 5%. 21 

In Croatia, natural gas is widely used for the 
production of primary energy, representing 41%, 
which is the second highest after the Netherlands 
with 88% when compared to other EU member 
states.22 According to Mladen Ilickovic, 
Editor-journalist at Croatian Radiotelevision, 
domestic natural gas production will fall below 15% 
(from current 40%) until 2025; Ante Cikotic, former 
Croatian State Secretary for Energy, told Mr. 
Ilickovic that both domestic natural gas and oil 
production will significantly fall in the next decade 
creating a gap in domestic energy supply.23

Regarding energy dependence, looking at coal and 
its derivatives, Croatia’s dependence stands at 110% 
and is again second highest when compared to 
other EU member states after the Netherlands, 
whose dependence stands at 111%.24  Imported coal 
is used to power internal thermal energy 
generation facilities. 

The country satisfies 21% of crude oil and 75% of 
natural gas demand from its domestic production, 
which makes it one of the leaders in the region.25  
Electricity is mainly produced by large hydro (46%), 
followed by thermal units powered by domestic 
and imported fossil fuels (39%), renewable energy 
(8%) and nuclear energy through a power plant 
co-owned with Slovenia (7%).26,27,28  Concerning 
greenhouse gas (GHG) emissions, the most 
significant contributor is energy at 71%, followed 
by industry at 12%, agriculture at 11% and waste at 
6%.29

Croatia has reduced its primary energy supply from 
fossil fuels and been active in attracting investors 
to renewable energy projects – especially wind 

power – but fossil fuels still play a significant role 
in the local economy and politics. At the time of 
writing, the most significant ongoing energy project 
was the Adria liquefied natural gas terminal on the 
island of Krk.30 

In addition, the government is under 
constant pressure from several big oil companies to 
allow drilling in its Adriatic waters.31,32  It is 
important to mention that after five years of 
campaigning by mostly non-governmental 
organizations (NGOs) and local communities, the 
government canceled construction of the 500 
MW Plomin C coal thermal power plant in Istria in 
2016.33 

Perception of climate change in Croatia
A study conducted by the United Nations 
Development Programme (UNDP) in 2008 showed 
that the Croatian population is well informed about 
climate-related threats and has a good 
understanding about the measures necessary to 
make Croatian society more sustainable in the 
future. Around 72% of the interviewed individuals 
stated that climate change is a severe problem, 
while on the opposite end 2% did not care about 
the issue at all.34  In a study conducted by the EU 
in 2014, climate change ranked as the third most 
crucial issue for average Croatians (16%), preceded 
by topics such as poverty (39%) and the economic 
situation (29%).35

Another study piloted by the EU before Croatia 
officially joined the Union found that just over 35% 
of Croatians believe they will not be affected by 
future changes in climate.36  The United Nations 
MY World global survey results for Croatia ranked 
climate change as 11th on the list of 16 priorities.37  
The latest Sustainable Development Goals (SDGs) 
Index and Dashboard Report ranked Croatia 21st out 
of 156 in the SDGs implementation process, having 
a positive climate action performance indicator.38 

In 2016, Croatian scientists from the Institute for 
Social Research, the Ivo Pilar Institute of Social 
Sciences and the Institute for Political Ecology in 
Zagreb found that Croatian citizens see climate 
change as an essential global trend that will affect 
their country in the future, but that the awareness 
level is below the EU average.39  
In contrast to the results obtained by the UNDP, this 
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research showed a prevalent perception among 
interviewees that the Croatian state is not doing 
enough to mitigate and adapt to climate change. 

Another Croatian study stated that the local 
population is keen to switch away from fossil fuels 
but due to an insufficient level of public 
information they lack the knowledge of how to do 
so in the most cost-effective manner, thus 
preventing them from decarbonizing their lifestyles 
in the long term.40

Before joining the EU, Croatia needed to adopt 
various legislative mechanisms and policy 
frameworks necessary to align the country with EU 
environmental standards. The country has 
therefore taken multiple steps at international, 
national and regional levels to change laws, sign 
treaties and implement conventions that support 
the global fight against climate change. Croatia 
pledged to cut 80–95% of GHG emissions by 2050 
compared with a 1990 baseline.41  Lastly, it is 
important to note that Croatia has signed and 
ratified the Paris Agreement.
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Croatia’s Ministry of Environment and Energy is the 
central government authority in charge of 
administrative and expert environmental protection 
activities relating to climate protection. The 
ministry carries the responsibility for the overall 
national policy of environmental protection, climate 
change, reporting on the implementation of 
policies, measures and emission projections.42  It 
has jurisdiction over several agencies and 
directorates (see Figure 1). Also, the ministry 
defines and monitors implementation of projects 
that are aimed at reducing national GHG emissions 
and improving the overall level of sustainability of 
the Croatian society.

The Croatian Agency for the Environment and 
Nature is in charge of organizing the preparation 
of the inventory of GHG emissions, data collection, 
development of quality assurance, a quality control 
plan, and selection of an authorized institution.44  
Besides the Ministry of Environment and Energy, 
there are other sub-national bodies responsible for 
active participation in climate action initiatives. For 
example, the North-West Croatia Regional Energy 
Agency joined the Paris Pledge for Action 
movement, an initiative for non-country 

Climate change within institutional and policy settings

Figure 1: Agencies and directorates of the Croatian Ministry of Environment and Energy

stakeholders to welcome the Paris Agreement on 
climate change.45

Croatia has been a country with an active 
policy when it comes to international commitments. 
Preceding the Paris Agreement, the country fulfilled 
its obligations under the Kyoto Protocol. This 
consisted of lowering GHG emissions by 5% over 
the period 2008–2012 when compared with the 
1990 benchmark.46  In 2009 Croatia adopted the 
Sustainable Development Strategy that outlined 
quantified targets such as 20% renewable energy 
sources by 2020 and 1–2% annual decrease in 
energy intensity per unit of GDP.47  

Moreover, when the country became a member of 
the EU in 2013 it pledged to active involvement in 
the 2020 Energy Strategy, which aims to reduce 
member states’ GHG emissions by at least 20%, 
increase the share of renewable energy to at least 
20% of consumption and achieve energy savings 
of 20%. According to Croatia’s commitments to the 
Paris Agreement, the country has pledged to 
reduce GHG emissions by 30% when compared 
with the 1990 base year.48 

Ministry of 
Environment and 

Energy 

Agencies

Directorates

• Environmental protection 
• Real estate brokerage
• State geodetic administration
• Croatian Geodetic Institute

• Environmental impact assessment 
and sustainable waste management

• Climate activities, sustainable  
development, protection of air and 
soil and from light pollution

• Nature protection
• Energy
• Water management and protection of 

the sea

Source: Croatian Ministry of Environment and Energy.43
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In 2017, the country initiated the EU-funded 
project Strengthening of the Capacity of the 
Ministry of Environmental and Nature Protection 
for Climate Change Adaptation with a goal, among 
other things, of delivering a draft of Strategy on 
Adaptation to Climate Change.49  This was 
considered a critical step in the integration of the 
climate change topic within institutional and 
policy settings because the adaptation strategy will 
institutionalize the framework for implementing all 
national-level climate change adaptation measures.
Being a member of the EU obliges Croatia to be 
included in the EU Emissions Trading System (EU 
ETS).50  EU ETS encompasses a standard cap for 
52 facilities from Croatia. Membership of the EU 

Name of the law Adoption 
year

Climate change relevance

Environmental Protection and 
Energy Efficiency Fund Act

2003 Secures funds for climate change mitigation, 
renewable energy and energy efficiency.

Forest law 2005 Recognizes the role of forests in mitigating the 
greenhouse effect and the favorable impact on the 
climate.

Environmental Protection Act 2007 Mentions climate change mitigation, emissions 
permits, emissions trading.

Law on biofuels for transportation 2009 Emphasizes commitment to GHG reduction in the 
transportation sector.

Air protection law 2011 Addresses climate change mitigation, adaptation 
and protection of the ozone layer.

Energy Act 2012 Includes an act that determines the feed-in tariffs 
for renewably sourced electricity.

Law on the promotion of clean and 
energy-efficient vehicles on roads

2013 Aims to reduce carbon dioxide emissions and 
improve energy efficiency.

Law on energy efficiency 2014 States strong commitment to GHG emissions 
reduction.

Law on renewable energy sources and 
highly efficient cogeneration

2015 Delivers an act that promotes efficient use of en-
ergy and reducing the impact of fossil fuels on the 
environment.

Law on renewable energy sources and 
highly effective cogeneration

2015 Setting up regulatory framework to promote the 
production of electricity from renewable energy 
sources and high-efficiency cogeneration, and to 
create incentives for consuming energy from 
renewable sources.

Law on the establishment of infra-
structure for alternative fuels

2016 Lists aims for decarbonization and improvement of 
the environmental efficiency of the transportation 
sector.

Source: London School of Economics and Political Science, 2018.52

Table 2: National climate change-related legislative portfolio, 2003–2016

entails an active role for the Croatian government 
in defining targets, priorities and measures for the 
reduction of GHG emissions based on the five-year 
period and in line with the goals laid out in both 
the 2020 Energy Strategy and the Paris Agreement. 
Currently, the country is in the process of drafting a 
Low-carbon Development Strategy by 2030 with a 
view to 2050 document that is in 
synchronization with European strategic 
guidelines and the country’s United Nations 
Framework Convention on Climate Change (UN-
FCCC) commitments.51  In total the country has 11 
climate laws and 4 climate policies (for more details 
see Tables 2 and 3).
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Sector Targets

Economy-wide •  80–95% cut in GHG emissions by 2050 compared 
with a 1990 baseline

Energy •  12% average energy from renewables, 
21% electricity from renewables
•  80% energy from renewables by 2050
•  26 pJ energy from biomass by 2020
•  20% heating and cooling from renewables by 
2020
•  35% electricity from renewable sources by 2020
•  20% renewable energy sources by 2020
•  13.65 pJ primary electricity from renewable 
sources by 2020
•  11.15 primary energy consumption TOE, 7% final 
energy consumption TOE by 2020
•  22.76 pJ energy saved by 2020 compared with an 
average (2001–2005) scenario
•  10% cut in direct energy consumption by 2020 
compared with an average (2001–2005) scenario

Transportation •  10% transportation energy from renewables by 
2020

Waste •  35% cut in biodegradable landfill waste by 2020 
against a 1997 baseline

Table 3: Croatian climate targets

Source: London School of Economics and Political Science, 2018.53

When it comes to sectors not listed in Table 3, the 
latest National Communication document 
submitted to the UNFCCC in 2018 provides more 
information for the future national plans of 
decarbonization in industry, agriculture and land 
use. The Industrial Strategy of the Republic of 
Croatia 2014–2020 states that the sector will reduce 
clinker factor in cement production to 35%, increase 
recycled glass use in glass production and reduce 
nitrogen dioxide emissions to 88%.54  The strategy 
in agriculture will focus on the sector-wide direct 
reduction of methane and nitrogen compounds 
emissions. 

The Rural Development Programme of the 
Republic of Croatia for the Period 2014–2020 
stimulates promotion of resource efficiency and 
encourages the shift to low-carbon farming, 
resilient to climate changes in the agriculture, food 
and forestry sectors. This will include 
implementing measures such as a change in diet 
of cattle and pigs, improving animal feed quality, 

improving cattle facilities and systems of animal 
waste management, and improvement of mineral 
fertilizer application methods.55 When it comes to 
land use, the Ministry of Environment and Energy 
has defined a specific set of projects designed to 
improve the calculation of emissions/sinks and 
establishment of a unique information system for 
the land use, land-use change and forestry sectors 
with an aim of improving the overall accuracy of 
the analysis to strengthen future planning of 
activities in this sector.56 

Croatian Science Foundation is the only domestic 
agency providing finance to climate-related 
scientific research carried out in close cooperation 
with local scientific institutions. This agency, 
utilizing Croatian government funding, supported 
the Program Encouraging Research and 
Development in the Field of Climate Change 
2015-2016.57  The funding from this program, among 
others, financed research projects such as 
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“Climate Change and Variability in Croatia - From 
Global Impacts to Local Green Solutions”, 
“Winegrowing and Climate Change in Croatia”, and 
“Climate of the Adriatic Region in its Global 
Context” all hosted by University of Zagreb’s 
Department of Geophysics Faculty of Science.

In addition to domestic and EU capacities, Croatia 
has over the years developed strong cooperation 
with the multilateral organizations focused on 
providing funding for climate change mitigation 
and adaptation efforts. The Global Environment 
Facility (GEF) provided US$127 million in grants 
for 34 projects that have attracted co-financing of 
US$484 million since the mid-1990s.58  Many of the 
projects financed by GEF had a firm policy and 
institutional setting with strengthening 
components, and they ranged from assisting the 
government with developing a policy framework 
to enhancing the management effectiveness and 
sustainability of national protected areas.
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The mean annual air temperature in the lowland 
area of northern Croatia is 10–12˚C and on the 
Adriatic coast 12–17°C.  Summer temperatures can 
reach an average of more than 20˚C alongside the 
coast while during the winter average 
temperature can drop below 0˚C in the northern 
parts of the country.60  Croatia is indeed a 
country that has sharp characteristics of 
continental, mountainous and Mediterranean 
climates. Central Croatia and the Adriatic coast 
have precipitation between 900–1,000 mm per 
annum, while at the same time central Adriatic and 
eastern Slavonia and Baranja have the lowest rates 
of precipitation, averaging 650 mm per annum.61,62

Three characteristics of the changing climate in 
Croatia are: 1) Overall increase in total average 
temperature; 2) Decrease in precipitation, although 
not as radical when compared with the increase of 
average temperature; and 3) Increase in 
frequency and intensity of extreme weather events 
(e.g. droughts, storms).63  Over the past 50 years, 
analyzing the climate-relevant data and indicators 
in the period 1961–2010, the overall air temperature 
trends indicate the inclinations of average 
temperature increase in Croatia. The pattern for 
annual rainfall shows predominant non-significant 
trends, yet it is essential to mention that statistically 
significant reduction of precipitation was measured 
in a mountainous area of Gorski Kotar, the Istrian 
Peninsula and the southern coastal area.64 

The Meteorological and Hydrological Service of 
Croatia conducted state-of-the-art simulations for 
the period 2040–2070 looking at climate change 
and its impact on the country based on various 
scenarios of average temperature increases 
globally. Their main conclusions of this modeling 
exercise were that: 1) During the winter, Northern 
Croatia will experience a warming of 2.5°C while 
the rest of the country will be warmer, between 
2–2.5°C; 2) In spring the temperature will be 1.5°C 
warmer throughout the country; 3) Summers will 
have the highest increase in the temperature with 
3.5°C in the Northern Adriatic, and average 
temperature rise in other parts of the country will 
vary between 3–3.5°C; 4) On average, autumns will 
be 2.5°C warmer; and 5) Snow cover is expected to 

Climate change in Croatia

decrease by 50% in regions such as Gorski Kotar.65  
Moreover, the country will experience a 
decreasing trend in precipitation, becoming drier 
than it is today. A decrease in rainfall will cause 
further problems in the future because of the 
decrease in supply of water and (soil) moisture, 
which is a big problem for the health of the local 
biosphere and in the long run for domestic 
agriculture. 

Croatia’s coast is around 1,777 km long.66  Therefore, 
potential future rise of the sea level due to the 
melting of polar ice sheets will leave certain low 
altitude parts of the coastal territory exposed. 
Especially vulnerable is the Neretva river delta, 
which includes large areas of agricultural land 
producing crops such as tangerines and mandarin 
oranges, watermelons, figs and olives.67  Changing 
climate will affect the occurrence and intensity of 
two crucial winds, bora and scirocco (local name: 
jugo). Stronger jugo winds can inflict severe coastal 
flooding causing infrastructure damage and act as 
a major disruptor of ferry transportation between 
numerous islands and the mainland. In general, 
extreme winds can disrupt road transportation as 
well as electricity production and supply.

Croatia is a highly flood-prone country since it is 
situated in the Danube basin. The flooding trend in 
Croatia is heavily influenced by the water flow of 
Sava and Drava rivers. Excluding coastal zones, it 
is estimated that 15% of Croatian territory is prone 
to flooding, making poorly planned parts of urban 
areas (e.g. concrete and asphalt areas and simple 
sewage systems) extremely exposed, as seen dur-
ing the floods of 2014.68,69   
 
Droughts in the Slavonia region historically affected 
primarily cereal production and dairy cow yields, as 
well as irrigation needs of the farms in the Neretva 
river delta and fruit growers in Dalmatia. Since 
large hydro is the primary source of electricity in 
Croatia, more prolonged droughts and the decrease 
in river flows will have a direct impact on this 
electricity production. Historically, in terms of the 
total losses, droughts represent a more significant 
threat to the country than floods.70
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According to Stanford University’s “Economic 
Impact of Climate Change on The World: Croatia”  
modeling calculator, the likelihood climate change 
will, in the future, reduce Croatia’s GDP per capita 
by more than 10% is 48%. A reduction by more than 
20% is 37% likely, and a more than 50% reduction is 
7% likely.71  The UNDP estimated that in the course 
of the 21st century 25% of the Croatian economy 
(contributing the equivalent of US$10.6 billion to 
GDP) will be exposed to climate change-induced 
hazards.72  Existing climate variability will not only 
affect the economy but will have a direct impact on 
human development, exposing the most vulnerable 
socio-economic groups of society. Climate-related 
damages to the economy in the period 1980–2013 
were roughly around US$4.2 billion but during 
2014–2015, when the country was hit by massive 
flooding, the damages were US$3.21 billion for 
that period alone.73,74 A comparison of the period 
1980–2013, which includes the war years, against 
the period 2014–2015 shows the financial impact 
for each year as the intensity of climate-related 
hazards increases.

Agriculture and mariculture
When it comes to the agriculture sectors, climate 
change impacts (e.g. droughts) threaten the yields 
of major crops such as maize. During 2000–2007, 
Croatian counties claimed US$1.6 billion in crop 
damage caused by extreme weather conditions; 
when calculated on a per annum level this amounts 
to US$201 million of financial losses to the 
agricultural sector.75 The damage from drought, 
frost and hail predominantly in agriculture for the 
period 1980–2002 was around US$174 million per 
year.76 Another governmental assessment covering 
the 2013–2016 period estimated that 
climate-related damage to the agriculture sector 
amounted to US$436 million.77  Severe drought 
conditions in the summer of 2007 led the 
government to provide farmers with a further 
US$80 million from the budget in order to help 
them compensate certain proportions of their 
losses.78  The disturbance in the production of cere-
als had an immediate impact on food prices. Retail 
prices of milk, bread, eggs and meat all rose.  

Climate change impacts and vulnerability

Additionally, the government declared that the 
country faced a deficit in corn supply. One doctoral 
research estimated that by mid-21st century Croatia 
will produce 35-40% less corn than it did in the 
beginning of the century.79  Moreover, since the 
wine industry attracts significant FDI, the country 
should consider growing more climate change 
resilient wine grapes that would grow better in a 
warmer climate.80 

At the same time, increased seawater 
temperature has potential to cause an increased 
number of invasive species and migration of the 
current fish stock to cooler northern waters away 
from the Adriatic.81  In the period 2011−2018 
Croatian fishers recorded 16 new species in their 
catch, most of them classified as climate migrants.82  
All the recorded species represented a threat to the 
native species and marine ecosystems. There is a 
risk that several native species, such as the 
populations of some edible crustaceans that are a 
vital food source for various fish, will slowly move 
away northward from the Croatian waters of the 
Eastern Adriatic as temperatures increase in the 
future.83

Tourism
Measuring climate change and its impact on local 
tourism is not as easy as looking at drought 
impacts on agriculture. However, some of the most 
popular tourist areas are the most vulnerable to 
sea-level changes. A great deal of infrastructure 
necessary for tourists to enjoy the full potential 
of Croatian tourism is, for example, at risk from 
coastal flooding if the sea level were to rise.84  An 
increase in sea level by 1.8–2 m by the year 2100 
would be sufficient to cause severe flooding of 
historical downtowns in Dubrovnik, Split, Trogir 
and Sibenik; all of them part of UNESCO World 
Heritage Sites.85  When it comes to inland tourism, 
besides a loss of snow cover in Sljeme ski resort 
near Zagreb, Plitvice Lakes National Park may face 
freshwater supply crises due to decreased 
precipitation and surface runoff. 
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In general, daytime temperatures along the 
Adriatic coast will cause many beach tourists to 
avoid these destinations and switch to locations 
with lower temperatures. Drier summers with more 
extreme weather events and a rising sea level may 
put human and economic development gains at 
risk. Reduced functionality of various infrastructure 
systems such as lack of freshwater supply to 
summer resorts, or deterioration of ecosystems 
important for tourism and biodiversity due to 
increase in temperatures, can harm the sector. 

For example, in 2015 wildfires caused by high 
temperatures prompted the municipal government 
of Dubrovnik-Neretva County to declare a state 
of emergency. These fires destroyed hundreds 
of hectares of land, including several small-scale 
vineyards, which are an essential part of a locally 
tourist-driven economy.86  A more recent example 
was in 2017 when at the height of the tourist season 
wildfires reached the country’s second largest city, 
Split. The fire destroyed several houses and around 
a dozen cars were burnt. The government 
mobilized the military to aid firefighters and police 
in the effort to contain the fire from spreading into 
densely populated areas of the city. 87 Currently, 
there are no measured estimates on the potential 
impact of climate change on the future of financial 
inflows from tourism in Croatia. Tourism roughly 
composes a quarter of the country’s GDP while 
employing a third of the country’s workforce, and 
any climate-induced impact in this sector will be 
soundly echoed across the entire economy.88 

Electricity supply
As stated in the earlier part of this report, 46% of 
electricity is generated by large hydro power plants. 
In August 2017, the spot price on the Croatian 
power bourse reached a seven-month high 
because the country itself, as well as its primary 
supplier Bosnia and Herzegovina, suffered from a 
decrease in electricity production due to the 
summer drought.89  The drought in 2003, which was 
the warmest year since 1862, triggered damage 
to the energy sector that was estimated between 
US$72–110 million.90  In its Human Development 
Report “Croatia 2008 – A Climate for Change” the 
UNDP estimated that Croatian future hydropower 
production would probably drop, possibly up to 
50%, due to reduced river discharges caused by 
decreases in precipitation.91  Furthermore, Croatia 

as an electricity net importer might suffer from 
future climate-related loss of hydropower electricity 
productivity from its main net exporter – 
neighboring Bosnia and Herzegovina. 
Correspondingly, Croatian thermal energy 
generation facilities can be affected by water 
availability problems and temperature concerns 
due to a decrease in water supply and high 
dependence of those power plants for cooling 
water.92  Extreme weather events represent a 
severe problem for the energy infrastructure 
network (e.g. grid and transformer stations) 
because the accidents they cause increase energy 
infrastructure maintenance costs.

Public health
Changing climatic conditions are a key determinant 
for the spread and impact of infectious diseases 
such as dengue fever, malaria and cholera. Malaria 
and dengue fever are insect-borne diseases carried 
by mosquitos. Also, migratory birds are able to carry 
avian pathogens (e.g. flu and salmonella) – 
increasing in frequency with global warming – that 
can impact both humans and livestock.93  Research 
has shown that climate change can be attributed 
to a continuous increase in vector-borne diseases 
experienced in Croatia. Several research papers 
underline the risk of transmitting diseases via 
mosquitos as the causative agent vector, linking the 
increasing number of mosquitos with the average 
increased temperature across the country.94,95,96

It is also estimated that in August 2003 during the 
heat wave, mortality rate was 4% higher due to 
heat stroke.97  Zaninovic and Matzarakis (2014) 
examined the impact of heat waves on mortality in 
Croatia for the period 1983–2008. They concluded 
that the continental part of Croatia had higher rates 
of death than the Adriatic coast and that mortality 
flows are significantly affected by the duration of 
the extreme weather events.98  
Heat waves are particularly dangerous for the 
elderly and chronically ill people. Extreme weather 
events cause a higher incidence of cardiovascular 
risks (from heat waves), change allergic patterns 
(due to changing pollen counts), stimulate spread 
of viruses carried by insects and birds (due to 
increased non-native species migration and more 
extended warm periods), and can stimulate 
contamination of food (by an increase in bacteria 
growth).99 
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Water supply
Increase in average temperature and declining 
rates of annual precipitation change the sum 
of evaporation and plant transpiration from the 
Earth’s land and ocean surface to the atmosphere, 
soil humidity, groundwater recharge and the 
amount of water flowing through rivers. Croatia is 
a country with rich and abundant water resources, 
and these resources are not being considered as a 
factor that can impede its future development. 

Nevertheless, an increase in temperature and 
decrease in precipitation might exacerbate certain 
risks in the decades to come. In 2011, Croatia faced 
one of the most extended droughts in its history, 
spanning from February to November. The drought 
was characterized by extremely long duration in 
the continental region, surpassing the coastal areas, 
with the highest magnitudes since the beginning of 
the 20th century.100  Such long droughts may stress 
some of the systems that depend upon freshwater. 
For example, local farmers can suffer from water 
shortages at certain critical times of the annual 
growing season. Another sector that might be 
negatively affected by drought is hydropower 
electricity generation, which would suffer due to 
reduced river discharges.

By contrast, the imbalance in the weather patterns 
caused by climate change can lead to extreme 
levels of precipitation in shorter periods, causing 
flood and landslides. In 2014, the Western Balkans 
region was affected by the worst floods in its 
recorded history. Although most of the flooding and 
damage occurred in neighboring Bosnia and 
Herzegovina and Serbia, Croatia was not spared. 
In Slavonia 38,000 people were affected, 11,000 
evacuated their homes and the agricultural sector 
suffered US$34 million in damages.101  The 
Meteorological and Hydrological Service of Croatia 
estimated that 4,500 housing units were flooded, of 
which 30% were destroyed beyond possible 
repair. The total impact on the economy was 
US$342 million.102  The 2014 floods led to higher 
risk of outbreaks of waterborne diseases due to the 
possible contamination of water used for 
agricultural purposes resulting in post-flooding 
contamination of fruits and vegetables and a 
massive discharge of sewage systems into flooded 
water, which has a direct impact on the population 
in contact with that water.103 

Sea-level rise
Global warming has raised sea levels by about 20 
cm since the end of the 19th century. Looking at 
the future, global sea levels are expected to rise 
between 80–200 cm by the end of the 21st century 
because of large-scale melting of polar ice sheets.104  
In Croatia, the most vulnerable areas to sea-level 
rise are the Neretva Delta, the Krka River, Vrana 
Lake near Biograd and the island of Krapanj. The 
UNDP estimated that if the sea level rose by 50 cm 
then over 100 million m2 of Croatian territory would 
be submerged; the figure rises to 112 million m2 if 
that rise in sea level is 88 cm.105 A study conducted 
by Peric and Sverko Grdic in 2015 looked at the 
Croatian scenario with future sea-level rise value 
of the submerged land, the cost of protection as 
a result of sea-level rise and the damages caused 
by the displacement of people due to the loss of 
land. In a scenario where the sea-level rises by 50 
cm, total projected costs amount to US$8.7 billion 
and in the 88 cm sea-level-rise scenario those costs 
increase to US$11.4 billion.106  

Furthermore, they calculated that in the case of 
50 cm sea-level increase nearly 100,000 inhabitants 
on the coast would need to be relocated, while in 
the 88 cm scenario that rises to around 150,000 
people.107  According to Professor Branko Grisogono 
of University of Zagreb’s Department of 
Geophysics, future frequency and intensity of 
meteotsunamis represents a serious threat to 
inhabitants and infrastructure along the country’s 
Adriatic coast.108 
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Concluding remarks

Global warming is changing the climatic conditions 
in Croatia. Rising average temperatures since the 
mid-1990s have been recorded all across the 
country. Slightly declining rates of annual 
precipitation have followed an increase in average 
temperature trends. The country has already 
experienced various socio-economic impacts 
caused by climate change-triggered hazards such 
as drought in 2003 and floods in 2014. At time of 
writing, the most evident climate impacts had been 
recorded in the agricultural sector and the supply of 
electricity. Losses in both can be measured in US$ 
millions. One of the ways to reduce 
dependence on hydro power plants would be to 
invest more resources in the development of 
renewable energy infrastructure harnessing 
country’s rich solar irradiance potential. A future rise 
of the average temperature in the country would 
not only exacerbate losses in the agricultural sector 
and the supply of electricity, but would seriously 
harm the population’s health, with rising diseases 
linked to heat waves and an increase in illnesses 
carried by mosquitos, birds and other organisms.

A slow-moving yet considerable threat is 
sea-level rise, which could force mass relocation of 
the population living along the Adriatic coast and 
could obstruct plans for infrastructure and 
long-term investments in the affected areas. Higher 
average daytime temperatures depicted through 
heat waves and wildfires could have a negative 
impact on tourism as well as touristic infrastructure. 
Furthermore, warmer temperatures can lead to a 
variety of changes in coastal and inland 
ecosystems directly affecting natural beauty that 
inspires tourists to visit the country. The political 
foundation Konrad-Adenauer-Stiftung estimated 
that future climate change-induced impact on the 
Croatian economy could be US$1.15 billion since 
almost 25% of the local economy is based in 
sectors that would potentially be affected by 
climate change.109

Croatia is a small nation and one of the least 
developed EU member states. Nonetheless, the 
country demonstrated a strong commitment to 
reducing emissions by promoting renewable 
energy, encouraging energy efficiency and 
committing to GHG reductions from Kyoto to 

Paris agreements. Besides the government, there is 
the right amount of technological and intellectual 
capacity in Croatia to reduce emissions. Various 
businesses, NGOs and expert organizations are 
already engaged. Croatian universities, as well 
as public institutes, are active in producing both 
natural and social sciences research in the domain 
of climate change and its impact on Croatia. Also, 
the local population has high levels of awareness 
and concern about the environment and climate 
change, and there is strong public support to 
reduce GHG emissions. After all, everyone in Croatia 
starting from the government, across various 
businesses and NGOs, to the average Croatian 
citizen is aware that their country’s natural beauty 
and all the benefits connected to this fact, such as 
tourism, will be negatively affected in the future if 
climate change is left unchecked.110,111

Becoming a member of the EU helped Croatia to 
strengthen its national capacities. The membership 
process imposed the development and integration 
of climate change into the country’s institutional 
framework and policy setting. Nonetheless, there 
are still issues that need to be improved to better 
understand climate change and its significance for 
the country as a whole. First, many sectors such as 
mariculture, public health and tourism lack crucial 
data to estimate the potential impacts of future 
climate change. Many of the data needed to assess 
the future damages from climate change are not 
available. Hence, the research that this data could 
activate is blocked from being carried out. While 
doing a literature review for this report, there was a 
difficulty in quantifying, in monetary terms, climate 
change impact in the mariculture, public health and 
tourism sectors.

Second, even though their manifestation has been 
intensifying from year to year, this report was not 
able to obtain accurate summaries on both 
financial and infrastructural damage caused by 
summer wildfires alongside the Adriatic coast. 

Third, climate change needs to acquire better 
prominence in governmental modeling for the 
future development of the economy. A stronger 
connection between climate and economic 
systems must be established. 
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Climate change needs to extend beyond the frames 
of environmental legislation and become an 
active element in aiding understanding of the 
causal relationships within the Croatian 
socio-economic context. The data acquired and 
presented in researching this report were 
predominately based on post-disaster stock-taking 
information. A journal article by Peric and Sverko 
Grdic (2015) was one of the few documents 
providing future thinking and damage estimates.

Fourth, climate change is a multi-sectoral issue, and 
it needs to be understood as such. The Ministry of 
Environment and Energy may be the primary driver 
of the action against climate change, but other 
ministries (e.g. Ministries of Agriculture, Health, 
Construction and Spatial Planning, Finance and 
Economy) need to be more actively involved in the 
topic. For example, at time of writing, the web 
pages of the Ministries of Finance and 
Economy, Entrepreneurship and Crafts had no 
climate change-related documents. Croatian 
scientific community needs to receive more climate 
change-focused funding to support their long-term 
social and natural sciences projects. At the moment 
their role is limited, as is their potential as a strong 
and knowledgeable domestic player that could help 
to better address various climate-related risks.
    
Finally, besides mitigation efforts that are seen in 
Croatia’s push to reduce the energy intensity level 
of primary energy and decrease the overall role of 
fossil fuels as a primary energy supply, the country 
should devote more attention to adaptation. The 
present process of drafting a national Strategy on 
Adaptation to Climate Change is a good start. But 
more needs to be done to promote adaptation not 
just in legislative and policy realms, but in concrete 
on-the-ground projects. In the Croatian context, this 
can accurately be linked to addressing the 
adaptation to sea-level rise by protecting the critical 
socio-economic infrastructure.

These recommendations are not exhaustive but
are based on consistent facilitators and barriers 
identified across information included in this 
document, which was desk analysis research 
supported by literature, available datasets and 
policy document reviews. They form critical starting 
points in leveraging the approaches to better 
understand Croatia’s climate risk assessment by 

quantifying past and present climate impacts, 
evaluating institutional and policy settings, and 
identifying gaps to deliver recommendations for 
improvement.
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