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Abstract

The paper analyses possible implications for Croatia of a global transition towards new 
energy technology systems, as depicted by the recent report on scenarios and strategies 
to 2050 of the International Energy Agency [ETP2008]. The analysis is based upon the 
present Croatian energy balance. It takes into account some draft results of the USAID-
supported Regional Energy Demand Planning (REDP) study under the South East Europe 
Regional Energy Market Support (SEE REMS) Project. The paper then presents ongoing 
EC-funded energy research projects, such as RES2020 (Monitoring and Evaluation of the 
Renewable Energy Sources directives implementation in EU27 and policy recommendations 
for 2020), REACCESS (Risk of Energy Availability: Common Corridors for Europe Supply 
Security) and REALISEGRID (REseArch, methodoLogIes and technologieS for the effective 
development of pan-European key GRID infrastructures to support the achievement of 
a reliable, competitive and sustainable electricity supply). The participation of Croatian 
research organizations to EC-funded research projects could make the transition towards 
new energy system an opportunity for economic development.

TRANZICIJA PREMA NOVIM ENERGETSKO TEHNOLOŠKIM SUSTAVIMA

Sažetak

U radu su analizirane moguće posljedice za Hrvatsku zbog globalne tranzicije prema novim 
energetsko tehnološkim sustavima, kako su opisane u novom „Izvještaju o scenarijima i 
strategijama do 2050. godine“, Međunarodne agencije za energiju (ETP2008). Analiza 
se temelji na sadašnjoj energetskoj bilanci Hrvatske te uzima u obzir prethodne rezultate 
nedavne studije „Regionalno planiranje potrošnje energije“, koja je izrađena uz pomoć 
agencije USAID u okviru projekta Podrška regionalnom tržištu energije jugoistočne Europe 
(South East Regional Energy Market Support – SEE REMS). U radu su, također, prikazani 
aktualni istraživački projekti u području energetike koje fi nancira Europska Komisija, kao što 
su RES2020 (Praćenje i vrednovanje provedbe Direktive o obnovljivim izvorima energije 
u EU27 i Preporuke za politiku do 2020), REACCESS (Rizik energetske raspoloživosti; 
zajednički koridori za sigurnost opskrbe Europe) i REALISEGRID (Istraživanja, 
metodologije i tehnologije za učinkoviti razvoj paneuropskih ključnih mrežnih infrastruktura 
radi potpore dostizanju pouzdane, konkurentne i održive opskrbe električnom energijom). 
Sudjelovanje hrvatskih istraživačkih organizacija u istraživačkim projektima, koje fi nancira 
Europska Komisija, moglo bi tranziciju ka novom energetskom sustavu pretvoriti u priliku 
za ekonomski razvoj. 
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1.  INTRODUCTION

The fourth assessment report of the Intergovernmental Panel on Climate Change states 
that reducing the global temperature increase in the long term to no more than 2.0-2.4°C 
is compatible with concentration of CO2 below 350-400 ppm. This stabilization level seems 
compatible with global emissions increases for a decade and successive decreases to 
reach reductions of about 50%-85% in 2050 (Table 1). Undesired climate changes can be 
avoided by increasing the effi ciency of the system as a whole1 and decoupling the growing 
demands2 for energy services from the supply of depletable primary energy resources – as 
well as other materials.

Table 1. Change in global CO2 emissions in 2050 as a function of global mean temperature increase 
above pre-industrial at equilibrium, using a climate sensitivity of 3°C (Table SPM.5 of [IPCC, AR4, 
WGIII, 2007]).

1 This at the same time reduces the pressure on energy markets and their prices, increases energy security, 
endogenous investments and brings more sustained economic growth.
2 The prospect of an economic recession in western countries, i.e. of a less sustained economic growth globally, 
does not mean that energy consumption will reduce in the same proportion: as experienced in the past, lower 
utilisation factors of existing stocks of energy technologies reduces the overall effi ciency of the system.
3 The fi gures and most of the text of this section are taken from the executive summary of [IEA, ETP2008].

Without action, a massive expansion of fossil fuel production would be required, to an 
extent that calls into question supply availability. For example oil production would have to 
rise from today’s level of around 85 million barrel per day to around 135 million barrels a 
day in 2050. Even if such an expansion was feasible, it would require a massive production 
of oil from unconventional resources. 

Is the IPCC goal reachable? What mix of energy resources and technologies makes energy 
systems sustainable in the long term? What new markets will be opened to economic 
agents and entrepreneurs?

2.    GLOBAL TRANSITION PATHS3

The International Energy Agency has studied the long term perspective of the global 
energy technology system and suggested scenarios and strategies for the transition 
to 20250 [IEA, ETP 2008]. ETP2008 portrays a complex and balanced transition path 
towards sustainable economic developments of secure and environmentally benign 
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energy systems. Preconditions are increasing the technological content of the global 
energy system, appropriate domestic decisions and global economic conditions.

2.1. New technology mix

Massive deployment of effi cient end-use devices and a virtually CO2-free power sector can 
yield emissions stabilisation in 2050 at today’s level (the ACcelerated Technology scenario, 
ACT). However, halving emissions (BLUE scenarios) would also require signifi cant fuel 
switching, CO2 capture and storage in end-use sectors and steps to ensure that rapidly 
growing emissions from transport are not just slowed, but reduced. The BLUE scenarios 
are therefore more challenging, require earlier and stronger action, and they will be much 
more costly. The scenarios require a broad portfolio of technologies to be used. End-use 
effi ciency accounts for 36% of all savings in the BLUE scenario, renewables for 21%, and 
CO2 capture and storage 19%. The remaining 24% is accounted for by nuclear, fossil fuel 
switching and effi ciency in power generation (Figure 1). 

The average annual installation of new technologies between 2010 and 2050 needed to 
achieve a virtual decarbonisation of the power sector include, among others: 55 fossil-
fuelled power plants with CCS, 32 nuclear plants, 17 750 large wind turbines, and 215 
million square metres of solar panels. Although such rates of new technology adoption 
may seem daunting, the historical rate of nuclear addition and that of current onshore 
wind additions suggest that they are achievable. CO2-free power generation needs to 
increase six- to sevenfold, from around 50 GW per year today to 330 GW per year in the 
period 2035-2050. The BLUE scenario also requires widespread adoption of very energy-
effi cient buildings, with near zero emissions; and, on one set of assumptions, deployment 
of nearly a billion electric or hydrogen fuel cell vehicles. Conventional vehicles with internal 
combustion engines would be nearly phased out in 2050.

Figure 1. Contribution of emissions reductions options in the BLUE Scenario of ETP 2008, between 
2005 and 2050
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The electricity mix in BLUE Map consists of nearly half renewables, a quarter nuclear 
and a quarter fossil fuels with CO2 capture and storage. In the scenario which cuts by 
half CO2 emissions, renewables account for up to 46% of total power generation. Hydro, 
wind and solar each provide around 5000 TWh in 2050. The average energy effi ciency 
in 2050 needs to be twice the level of today, a signifi cant acceleration compared to the 
developments in the last 25 years. 

In contrast, oil demand in BLUE Map in 2050 is 27% below the level of 2005. Such a 
development would certainly ease the supply challenge. However even this level of 
production will require massive investments in new supply in the coming years and decades 
as oil fi elds are depleted. Total fossil fuel demand in the extreme BLUE Map scenario in 
2050 is still at the same level as today. So in any case fossil fuels will continue to be a key 
pillar of our energy supply in the coming decades.

2.2. Investment needs and economic development opportunities 

Achieving these scenarios and deploying the new technology mix will require important 
fi nancing4. The options can be grouped into distinct categories, indicated in Figure 2. 
Effi ciency, re-allocation and increased spending can all help to achieve the rate of RD&D 
change that is needed5. 

Apart from RD&D, signifi cant deployment investments are needed in order to achieve the 
necessary learning effects that reduce the cost of achieving the ACT and BLUE scenarios. 
Total learning investments – on top of Baseline investments – amount to USD 1.75 trillion 
between 2010 and 2030, and USD 5.25 trillion between 2030 and 2050 in the BLUE 
scenario.

The total investment needs in ACT Map for the period 2010-2050 are USD 17 trillion 
higher than in Baseline, and this rises to USD 45 trillion in BLUE Map. These are the 
optimistic cost estimates with substantial technology learning and least-cost investments. 
Investment needs would be higher in the event of less technology learning progress. The 
investment fi gures include the investment to achieve massive gains in end-use effi ciency, 
which in turn reduce investment needs in power generation and fuel processing.

4 The ACT Map scenario requires options with a marginal cost up to USD(2000) 50/t CO2. The BLUE Map scenario 
requires options with a marginal cost up to USD (2000) 200/t CO2. USD 200/t CO2 translates into additional cost 
of USD 80/bbl of oil. These marginal cost estimates are based on reasonably optimistic assumptions about 
signifi cant technology cost reductions. Assuming less optimistic cost reductions, notably in the transport sector, 
would result in the marginal cost for BLUE rising to up to USD 500/t CO2. A key insight is that the cost uncertainty 
increases for more ambitious targets, as technologies are needed that are not yet mature and whose future 
cost are therefore highly uncertain. The average emissions reduction costs in BLUE Map are about a fi fth of the 
marginal cost, and range from USD 38/t CO2 to USD 117/t CO2.
5 The actual level of additional funding that is needed is unclear. Literature suggests a range of USD 10 to 100 
billion a year. Given the current total level of spending the higher end of this range seems more likely.
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Figure 2. Marginal abatement cost curve, 2050

The pattern that emerges is one where additional investments amount to USD 100-200 
billion per year in the coming years; this needs to increase to USD 1-2 trillion by 2030 and 
USD 2-5 trillion per year in 2050. The range refl ects the uncertainty of future technology 
cost. Although these fi gures seem large, they should not be viewed in isolation. The 
additional investments represent a huge sum, but to put it into perspective 2 trillion equals 
1% of world GDP in 2050. 

The additional investment needs are balanced by lower fossil fuel expenses (an 
undiscounted amount of USD 51 trillion, if valued at market prices). The net outcome 
depends on the discount rate for future fuel savings and the value used for fuel prices 
(market prices or production cost). However, in the BLUE Map scenario the additional 
investment needs exceed fuel savings by USD 0.8 trillion (assuming 3% discount rate and 
market fuel prices).

2.3. Driving the unprecedented change

The rate of change that is needed is unprecedented. The analogy is not that we need an 
Apollo project or other grand undertaking, but more like we need an energy technology 
revolution. While the necessary technologies are ready or being tested on a pilot scale, 
their mass application is in many areas still far away, while for many, costs must also come 
down. This suggests that a generic pricing approach may not be the best way to achieve 
substantial emissions reductions. Clearly the activation of this effi ciency potential through 
standards and regulation will be an important challenge.

Increased energy technology R&D will be essential: levels must be raised and sectors 
restructured in order to accelerate the development of new energy technologies with 
superior characteristics. The rate of technological change in many areas is in the order 
of decades. Important issues are the rapid build-up of mass production capacity required, 
as well as the barrier to rapid change that the life-span of existing capital stock, planning 
procedures and public acceptance represent. 
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An important insight is that the future energy system will be determined by decisions taken 
in the next few coming years and that not acting now with policies to achieve the ambitious 
long–term goal implied by the BLUE scenario will impose higher costs in the future. Clear 
long-term targets are needed to convince decision makers in industry to make the capital 
investments needed to dramatically change our energy system. Technology learning 
investments are needed to achieve the necessary cost reductions for more sustainable 
technologies.

To meet the BLUE scenarios, we need to urgently develop and implement new far-reaching 
policies to a degree unknown in the energy sector and to substantially decarbonise power 
generation. A signifi cant discrepancy exists between current trends and the BLUE scenario 
targets. We will need to launch in the coming decade a global revolution in the way we 
produce and use energy, with a dramatic shift in government policies and unprecedented 
co-operation amongst all major economies.

3.   ENERGY IN CROATIA: BALANCES AND SCENARIOS

Is the same pattern of development applicable to Croatia? Will Croatia need to undergo 
the same technology revolution? Some hints are given by comparing the present energy 
balance of Croatia and Europe and there possible medium term scenarios.

According to the 2006 energy balance (table 2), Croatia has a consumption pattern not 
to different from Europe6: industrial consumption are about 16%, transport nearly 20%, 
other sectors (residential, commercial, agriculture and fi shing) 26%, non energy 6%. 
The consumption of the energy sector is similar as well (16%) although own uses and 
distribution losses appear higher. The demand is satisfi ed by far less coal (6% instead of 
17% in Europe), more oil (44% instead of 35%) and hydro.

In 2005 the GDP per capita in Croatia is nearly 50% of the average value in Europe, per 
capita energy consumption and CO2 emissions from the energy system are above 60%. 
When in 2030 the GDP per capita could become in Croatia around 80% of the average 
value in the rest of Europe, per capita energy consumption and CO2 emissions could 
range between 80% and 100% of the European average. Also the energy and carbon 
intensity of the GDP, which are now 30% and 80% higher than the Europe averages, will 
probably approach European averages in 2030 (fi gure 3). According to these projections, 
in the medium-long term Croatia should switch to a new energy system similarly to the rest 
of Europe. However, the path toward the long term sustainability might be different due to 
the present national circumstances.

6 Defi ned here as the OECD Europe aggregate: Austria, Belgium, the Czech Republic, Denmark, Finland, France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Portugal, the 
Slovak Republic, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Coal and 
coal 
products 

Crude, 
NGL, 
feedst. 

Petro-
leum 
products 

Natural 
gas Hydro 

Solar 
wind 
other 

Comb. 
renew. 
waste 

Electri-
city Heat Total 

           
Production 0 1002 0 2216 1342 4 412 0 0 4976 
Imports 680 4004 1443 920 0 0 1 1859 0 8907 
Exports 0 0 -1895 -731 0 0 -46 -601 0 -3273 

Internat marine bunkers, Stock Ch -56 90 -29 -54 0 0 0 0 0 -49 
Total primary energy supply 624 5095 -480 2350 1342 4 367 1258 0 10561 

weight 5.9% 48.2% -4.5% 22.3% 12.7%  3.5% 11.9%   
           
Total transformations -494 -5096 4014 -769 -1342 -4 -2 36 230 -3427 
Main activity producer ele plants -489 0 -298 -96 -515 -1 -1 855 0 -545 
Autoproducer electricity plants 0 0 0 0 -1 0 0 1 0 0 
Main activity producer CHP pl 0 0 -149 -375 0 0 0 161 213 -150 
Autoproducer CHP plants -5 0 -39 -64 0 0 -1 41 0 -68 
Main activity producer heat pl. 0 0 -38 -52 0 0 0 0 71 -19 
Gas works 0 0 -13 13 0 0 0 0 0 0 
Petroleum refineries 0 -4911 4887 0 0 0 0 0 0 -24 
Own use 0 0 -522 -141 0 0 0 -84 -18 -765 
Distribution losses 0 0 0 -54 0 0 0 -164 -36 -254 

Nominal loss, Stat. diff., Transfer 0 -185 186 0 -826 -3 0 -774 0 -1602 
           
Total final consumption 130 0 3534 1582 0 0 364 1294 230 7132 
           
Industry sector 122 0 556 527 0 0 63 318 48 1633 

Iron and steel 5 0 4 18 0 0 0 18 1 46 
Chemical and petrochemical 0 0 99 112 0 0 0 41 13 265 

Non-ferrous metals 0 0 7 0 0 0 0 8 0 15 
Non-metallic minerals 92 0 203 151 0 0 0 62 0 509 
Transport equipment 3 0 8 3 0 0 0 15 2 32 

Machinery 1 0 7 21 0 0 0 24 4 56 
Mining and quarrying 0 0 5 2 0 0 0 5 0 12 

Food and tobacco 21 0 42 139 0 0 0 49 10 260 
Paper, pulp and printing  0 0 12 48 0 0 4 28 10 101 

Wood and wood products 0 0 2 12 0 0 28 14 0 56 
Construction 0 0 152 0 0 0 0 22 0 175 

Textile and leather 0 0 11 16 0 0 0 15 2 43 
Non-specified (industry) 0 0 3 4 0 0 30 18 6 62 

           
Transport sector 0 0 2004 0 0 0 0 26 0 2030 

International aviation 0 0 40 0 0 0 0 0 0 40 
Domestic aviation 0 0 60 0 0 0 0 0 0 60 

Road 0 0 1838 0 0 0 0 0 0 1838 
Rail 0 0 33 0 0 0 0 21 0 53 

Pipeline transport 0 0 0 0 0 0 0 2 0 2 
Domestic navigation 0 0 34 0 0 0 0 0 0 34 

Non-specified (transport) 0 0 0 0 0 0 0 3 0 3 
           

Other sectors 8 0 655 677 0 0 301 950 182 2772 
Residential 7 0 304 539 0 0 301 561 146 1857 
Commercial, public services 2 0 130 122 0 0 0 383 35 672 
Agriculture/forestry 0 0 222 15 0 0 0 6 0 243 
Fishing 0 0 0 0 0 0 0 0 0 0 
Non-specified (other) 0 0 0 0 0 0 0 0 0 0 
           
Non-energy use 0 0 319 378 0 0 0 0 0 697 

Industry/transformation/energy 0 0 289 378 0 0 0 0 0 667 
Memo: feedstock X petrochem. 0 0 78 378 0 0 0 0 0 456 

in transport 0 0 28 0 0 0 0 0 0 28 
in other sectors 0 0 2 0 0 0 0 0 0 2 

Table 2. Croatia Energy Balance, 2006 (in ktoe, substitution principle)7

7 Non fossil electricity is converted to primary equivalent at the average effi ciency of fossil power plants, which is 
38.5% in Croatia, 41.3% for OECD Europe.
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Figure 3. Energy and carbon intensity in Croatia and in Europe8

8 Historical data are taken from the IEA statistics. The GDP is expressed in constant US dollars of the year 
2000; the GDP of Croatia is converted to international $ using the new purchasing power parity coeffi cient of 
0.66, recently issued by the [World Bank, 2008]. The Total Primary Energy Supply is evaluated at the physical 
content principle. Projections for Croatia – in 20 years GDP +165%, TPES +48%, CO2 +35% – take into account 
preliminary results of SEE-REDP project [USAID-IRG, 2008]. Historical data for Europe are projected using the 
growth rates resulting from the preliminary runs of the Pan European TIMES model, as updated in the EC funded 
RES2020 project [EC-RES2020].

4.    JOINING THE WORLD TRANSITION

Assuming Croatia joins soon the European Union, what policies can transform domestic 
demands for energy and climate change mitigation in an economic development 
opportunity? General rules, or even European rules, may not apply to Croatia and its 
national circumstances. The best approach seems to create domestic capabilities in 
order to fi nd out the best path without waiting for external – and sometimes interested – 
suggestions. Update knowledge, expertise and insight is best acquired by participating 
with Croatian organizations and institutes to ongoing EC-funded research projects. Three 
examples follow.

4.1. RES2020

The project “Monitoring and Evaluating the Renewable Energy Supply Directives 
implementation in EU-27 and policy recommendations” (RES20202 for short) started 
in October 2006 and should be completed in 30 months. The project aims at analysing 
the present situation in the RES implementation, defi ning future options for policies and 
measures, calculating concrete targets for the RES contribution that can be achieved by the 
implementation of these options and fi nally examining the implications of the achievements 
of these targets to the European economy. All the renewable energy options are examined 
with the help of a MARKAL-TIMES energy systems model of each EC member state, 
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which in aggregate form the Pan European TIMES model. Four scenarios have been 
defi ned in order to examine the effect of different policy options on the achievement of the 
targets set for 2020.

The project is coordinated by the Greek Centre for Renewable Energy Sources (CRES). 
The following partners participate: National Technical University of Athens, European 
Renewable Energies Council that associates a dozen of European sectoral associations 
(EREC), Energy Department of the Polytechnic university of Turin (Italy), National Research 
Centre of RISOE (Denmark), CHALMERS University (Sweden), Energy Research Centre 
ECN (the Netherlands), Centro de Investigaciones Energéticas, Medioambientales y 
Tecnológicas CIEMAT (Spain), Institute for Advanced Environment Methods CNR-IMAA 
(Italy), Institute for Energy Research of the University of Stuttgart (Germany), Technical 
Research Centre VTT (Finland), Ecole des Mines de Paris ARMINES (France), Tallinn 
University of Technology TUT (Estonia), Center for Promotion of Clean and Effi cient 
Energy ENERO (Romania).

4.2. REACCESS

Import increasingly contributes to energy consumption of EU27. According to the commonly 
accepted energy outlooks in 2030 about 70% of the European energy needs will be met by 
primary non renewable sources originating from foreign areas, some of which are remote 
and geopolitically unstable. A relevant issue involves the reliability of the infrastructures 
(extraction, primary processing, transport to EU), as far as likely accidents and terrorist 
attacks are concerned. In addition to the import of primary sources, also the import of 
electricity will be relevant as many new interconnections are at several stages of design 
and implementation.

The project “Risk of Energy Availability: Common Corridors for Europe Supply Security” 
(REACCESS for short) started at the beginning of 2008 and should be completed in 36 
months. The main goal of the project is to build tools suitable for EU27 energy import 
scenario analyses, able to take into account at the same time the technical, economical 
and environmental aspects of the main energy corridors, for all energy commodities and 
infrastructures.

The project is coordinated by the Energy Department of the Polytechnic university of Turin 
(Italy). The following partners participate: Applied Systems Analyses, Technology And 
Research, Energy Models ASATREM (Italy), Climate Change Coordination Center CCCC 
(Kazakhstan), Centro de Investigaciones Energeticas, Medioambientales y Tecnologicas 
CIEMAT (Spain), Deutsches Zentrum für Luft und Raumfahrt, German Aerospace Center 
DLR (Germany), KANLO Consultants (France), Institute for the Economy in Transition 
IET (Russia), Institute of Energy Technology IFE (Norway), National Technical University 
of Athens NTUA-EPU (Greece), Austrian Research Centres – Research Studios Austria 
ARC (Austria), Fundacion General de la Universidad Nacional de Educaciòn a Distancia 
F-UNED (Spain), Technical Research Centre of Finland VTT (Finland), Institute for Energy 
Research IER of the University of Stuttgart (Germany), Institute of Methodologies For 
Environmental Analysis CNR–IMAA (Italy).
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4.3.  REALISEGRID

The research project on “REseArch, methodoLogIes and technologieS for the effective 
development of pan-European key GRID infrastructures to support the achievement of 
a reliable, competitive and sustainable electricity supply” started in September 2008 and 
should be concluded in 30 months. The objective of REALISEGRID is to develop a set 
of criteria, metrics, methods and tools (hereinafter called framework) to assess how the 
transmission infrastructure should be optimally developed to support the achievement of 
a reliable, competitive and sustainable electricity supply in the European Union (EU). The 
project encompasses three main activity-packages:

1)   identifi cation of performances and costs of novel technologies aimed at increasing 
capacity, reliability and fl exibility of the transmission infrastructure;

2) defi nition of long term scenarios for the EU power sector, characterized by 
different evolutions of demand and supply;

3) implementation of a framework to facilitate harmonisation of pan-European 
approaches to electricity infrastructure evolution and to evaluate the overall benefi ts 
of transmission expansion investments.The expected output of the project is 
fourfold:

 Implementation of the framework to assess the benefi ts provided by transmission  ●
infrastructure development to the pan-European power system.
 Preparation of a roadmap for the incorporation of new transmission technologies in  ●
the networks.
 Analysis of impacts of different scenarios on future electricity exchanges among  ●
European countries.
 Testing/application of the framework for the cost-benefi t analysis of specifi c  ●
transmission projects.

The project is coordinated by CESI RICERCA SpA (Italy). The following partners participate: 
Commission of the European Communities - Directorate General Joint, Research Centre 
– JRC (the Netherlands), Observatoire Méditerranéen de l’Energie OME (France), Vienna 
University of Technology EEG (Austria), Technische Universiteit Delft TUDelft (The 
Netherlands), Technische Universität Dortmund TUDo (Germany), Politecnico di Torino 
PoliTO (Italy), TenneT TSO B.V. TenneT (The Netherlands), TECHNOFI S.A. (France), 
R&D Center for Power Engineering R-D Russian Federation (Russia), PRYSMIAN 
POWERLINK S.r.l. (Italy), Verbund-Austrian Power Grid AG VERBUNDAPG (Austria), 
KANLO CONSULTANTS SARL (France), Regional Energy Capacity Auction and Data 
Operator GmbH RIECADO (Austria), Technische Universität Dresden TUD (Germany), 
Univerza v Ljubljani UL (Slovenia), TERNA Rete Elettrica Nazionale SpA (Italy), Applied 
Systems Analyses, Technology and Research, Energy Models ASATREM (Italy), The 
University of Manchester UNIMAN (United Kingdom), RTE International (France).
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5. CONCLUSION

Only an energy technology revolution in all the steps of the energy chain, from supply to end-
use sectors, can assure the transition to a global sustainable energy system in the next few 
decades. Most probably also the Croat energy system will undergo a similar transition. The 
need for new and improved energy technologies, coupled with the expanding demand for 
energy services worldwide, offers great economic development opportunities. Cooperating 
with international organizations, joining foreign research institutes in EC research projects, 
working with large energy companies, Croat researchers can gain insight capabilities. This 
could enable the Croat authorities to prepare the country to the expected transitions to 
new energy systems and to capture a fraction of the markets for new technologies.
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