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EU depends on 
> 50% of 
imported energy



RES 
investments
(EU-28 in 
2015)

VE – 26.4 b€
SE – 5.9 b€



In 2015 - 77% of electricity generating 
installations are RES (wind + solar)



RES-E (Eurostat):
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Germany

HE VE SE čvrsta biomasa ostali OIE

EU and Germany
• HE stays the same
• VE constant growth
• SE rapid growth after 2010
Croatia
• VE grows from 2010 – 2016
• SE is insignificant
• Unpredictable future





Central Europe



Czech Republic

• 2/3 fossil
• Only 5% hydro



Slovakia

• well interconnected
• 45% fossil 

• NE



Hungary

• ¾ fossil
• 0.6% HE



Slovenia

• 1/3 fossil
• 20% NE



Croatia

• Natural gas reserves
• 50% from HE

• well interconnected



Western Balkans



Bosnia and Herzegovina

• electricity exporter
• 55% from fossil



Serbia

• 60% from fossil



Montenegro

• no gas production or 
consumption

• 75% electricity from HE



Kosovo

• no production or 
consumption of natural gas

• electricity exporter



Albania

• huge import of electricity
• no import of crude oil or 

natural gas
• 95% HE 

• no renewables



Macedonia

• 2/3 electricity from 
fossil fuels



Eastern Europe



Romania

• 50% fossil
• gas production



Bulgaria

• electricity exporter
• 50% fossil

• 20% renewables



Global Innovation 
Index
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(CROATIA)

Area: 56,594 km2

Length of sea coastline with 
islands: 5,835.3 km

The highest mountain: Dinara
(1,831 m)

Number of islands (47 inhabited): 
1,185

Islands over 100 km2: Krk, Cres, 
Brač, Hvar, Pag, Korčula, Dugi otok, 

Mljet
Population (2011 Census): 

4.437,460
Population density per km2: 78.5

Capital: Zagreb (779,145 
inhabitants)

Language: Croatian
Script: Latin

Currency: Kuna (HRK)
Political system: Parliamentary 

democracy
Universities: Zagreb, Split, Rijeka, 

Osijek, Zadar, Dubrovnik, Pula
National parks: Plitvička jezera, 

Krka, Paklenica, Mljet, Risnjak, 
Brijuni, Kornati, Sjeverni Velebit

http://www.eihp.hr/


• low emissions of greenhouse gases per capita
• vulnerable to climate change
• actively participates in the efforts of EU and 

the world for the preservation of the climate 
system

• part of the UNFCCC (since 1996) Croatia has 
committed to keep the greenhouse gas 
emissions to the 1990 level

Source: Šibenikin

Source: Wikipedia

Source: Youtube



















28 August 1895
Krka-Šibenik power system 

was one of the first 
commercial power systems 

and one of the first 
integrated multiphase 

alternating-current systems 
in the world











Commitments

• Croatia is a member of the UNFCCC (United Nations Framework Convention on 
Climate Change) since 1996 and signatory to the Kyoto Protocol Annex I and 
Annex B

• Croatia was committed to reduce greenhouse gas emissions by 5% in the 
period from 2008 to 2012 – goal achieved!

• Commitments for the second commitment period (2013 – 2020) of the Kyoto 
Protocol and concrete measures:
• Reducing greenhouse gas emission by 20% or as a conditional target by 

30% by 2020, given the level of emissions in 1990
• Reducing greenhouse gas emission by 40% in the period 2020-2030
• Achieving the goal of 27% share of renewable energy sources in the total 

energy consumption
• Reforming the emissions trading system (ETS) and preparing national plans
• Increasing the energy efficiency, target by 2030 is 27%

• European Commission adopted a plan to transform the Union into a 
competitive low-carbon economy by 2050, which aims at reducing the 
greenhouse gas emission by 80-95% by 2050 in relation to 1990



Low carbon development strategy - The challenge

• LCD Strategy is a strategic document of socio 
economic development

• Its implementation extends horizontally across 
many sectors of the economy and activities such 
as energy, industry, agriculture, forestry and waste 
management

• It has to take into account sociological 
peculiarities, political and business culture of 
stakeholders, existing level of knowledge, 
awareness and desire to act in the climate change 
policy



Strengthen the awareness and knowledge

• Are we sufficiently aware of the 
consequences of global warming 
or greenhouse effect?

• What does climate change mean 
for a man and environment in 
which he lives?

• What is a low-carbon 
competitive economy and where 
do EU countries stand today, 
with regard to the requirements 
and obligation?

• What are all the legal regulations 
that have been implemented to 
mitigate and adapt to climate 
change? 

The Low-Carbon Development (LCD)
Strategy provides a comprehensive
framework of measures and actions
to mitigate and adapt to climate
change, taking into account the
financial, energy and economic
indicators of the country, but also
legal obligations of Croatia as a
member of the UNFCCC and Kyoto
Protocol



What has already been done in Croatia

Focus on energy efficiency and renewables could create 80,000 jobs
and help to comply with climate change commitments. 
The ministry says Croatia has launched numerous energy efficiency 
and renewables projects to create green jobs and contracts, reduce 
CO2 emissions and protect the environment. 
• From 2012 to 2015, the energy renovation of 14,440 family 

houses was launched, worth more than HRK 1 billion, and of 
372 multi-family residential buildings, worth more than HRK 380 
million.

• The Environment and Nature Protection Ministry and the 
Environment and Energy Efficiency Fund have also launched 
seven measures for cleaner transportation, including subsidies 
on the purchase of electric and hybrid vehicles.

Agriculture plays an important role in a low carbon economy through 
the use of renewables (biofuels and biomass) for production. 



Some measures with the largest potential in year 2030

First few measures with largest greenhouse gas emission savings 
potential

1. Wind power plants 11.6%
2. Deep energy refurbishment of residential buildings 10.0%
3. Energy efficiency measures in industry 7.3%
4. Deep energy refurbishment of non-residential buildings 4.5%
5. Plug-in hybrid cars in transportation sector 3.3%
6. Biofuels in transportation sector 2.8%
7. Solar heat systems in residential buildings 2.7%
8. Heat pumps in buildings 2.6%
9. Intermodal passenger transport 2.2%
10. Solar power plants 2.2%
11. Fuel switch in industry 2.1%



Three scenarios

Low carbon – referent NUR Low carbon – NU1 Low carbon – NU2

Source: Croatian low-carbon Development Strategy

http://www.mzoip.hr/doc/zelena_knjiga.pdf


Priority technical measures

• Energy efficiency in buildings
• Renewable energy sources for electricity production
• Efficient transport, subsidies for electric vehicles
• Combined heat and power systems (biomass and biogas) 
• Solar energy systems for heating
• Development of smart grids 
• Intermodal passenger transport in cities (cycling!)
• Use of agricultural residues and short rotation coppice 

(SRC)
• Carbon removal by sinks (afforestation and reforestation)

Source: Croatian low-carbon Development Strategy

http://www.mzoip.hr/doc/zelena_knjiga.pdf


Source: Croatian low-carbon Development Strategy

http://www.mzoip.hr/doc/zelena_knjiga.pdf


My view of the future of sustainable energy

Source: ESLOV IoT Invention Kit

Source: www.openenergymonitor.org

Source: www.solarcity.com

Source: www.tesla.com/gigafactory

Source: www.breakthroughenergycoalition.com

INOVATION START-UPs PRIVATE 
INVESTMENTS

https://www.kickstarter.com/projects/iot-invention-kit/eslov-iot-invention-kit
http://www.openenergymonitor.org/
http://www.solarcity.com/
http://www.tesla.com/gigafactory
http://www.breakthroughenergycoalition.com/


Disruptors



Matija Vajdić, M.E.E.

Savska cesta 163, Zagreb, Croatia

T: + 385 1 6326 273

M: + 385 99 5326 273

mvajdic@eihp.hr

Thank you!

Energy Institute Hrvoje Požar
www.eihp.hr



• national strategies
• project feasibility and bankability

• energy balances and statistics
• corporate restructuring

• mergers and acquisitions

• electricity
• oil & gas

• renewables
• energy efficiency 

• regulatory 

Energy institute Hrvoje Požar



Expertise

MESSAGE: Model for Energy Supply 
Strategy Alternatives and their General 

Environmental Impacts



Clients



Partners



RES and EE - EU projects



RES and EE - Horizon 2020 projects
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