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0.  Abstract 

The main goal of this thesis is to compare analysis of the real effect of national energy policy with the 
perception of the society that is living this same policy. 

The whole Europe is dependent on the import of energy in various forms . Given that Europe has no 
longer its raw materials in large quantities and had to turn to new technologies in order to produce the 
required amount of energy needed.  There is the similar situation also in Croatia , which has recently 
become a full member of the European Union . This paper attempts to critically analyze the current 
situation in the energy sector . This work will try to identify the problems , barriers and reasons for 
certain types of technology , and why the implementation of this technologies are not differently 
organized and developed in the Republic of Croatia. This paper analyzes the objectives of the energy 
development strategy , the legal framework of implementation of renewable energy sources , the 
problem faced by renewables in their implementation and other segments that are associated with 
sustainable energy. 

In the thesis also some themes regarding subsidizing energy production are analysed , therefore the 
thesis and tried to evoke the auto balance between subsidizing classical forms of energy production and 
minor state subsidies for new renewable forms of energy .  After each chapter are the conclusions Drawn 
from various sub-segments , we tried to get an opinion from society by those same topics. Survey was 
conducted on a total of 617 respondents from seven different cities on the Croatian territory . The idea 
was to compare the results obtained from the survey with logically conclusions that emerged from the 
analysis of the documents and the previous practice in the renewable energy sector in Croatia . The 
paper accented suggestions and ideas for distributed implementations for the smale sources . Proposal 
for smaller sources is justified by technical or economic elements , and tried to explain the viability. In 
the circles that follow the development of the energy sector in Croatia , some facts about the barriers 
and possible improvements in the restructure of the renewable implementation plan is generally 
familiar. In this study it is mostly accented the fact that a small distributed renewable sources are ideal 
for the current energy situation in Croatia and therefore should be taken more into consideration. Small 
sources are interesting for several reasons, among others , because they were easily accessible to 
ordinary households , and therefore it encourages employment at the local level . From a technical 
perspective , it is easiest to implement in existing power system and do not affect negatively the 
distribution network like large solution of from the renewable energy element portfolio. 

The paper discusses also the financing and promoting of renewable energy sources and on their 
promotion by the state . There are known conclusions and around predominantly already known general 
knowledge and practical problems around the implementation of certain renewable energy technologies 
and all these conclusions are compared with respondents' opinion on various issues . This work led to 
thinking that the problems regarding the implementation of renewable energy sources are present . For 
each of these problems are known causes and consequences , however the intention was to compare 
the perceptions and the actual amount of knowledge that society has on the actual elements and 
variables that actually affect the development of renewable energy sources in the Republic of Croatia . 
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But also the intention was to see how certain social and economic elements affecting the same 
perception and how the respondents actually know the real picture of the energy picture in Croatia .  

This paper considers that the level of real knowledge and the amount of training are necessary 
prerequisite to get rapid steps forward in order to change the conventional energy Croatian picture. All 
this with a view to it is striving for energy efficiency and less dependence on imported energy . But 
primarily to encourage as much as possible local small entities that have economic and environmental 
benefits while slowly transformating to the postcarbon society. 

Through the survey , which was conducted on a random sample , were obtained the information about 
the preferences of the respondents in terms of sources of information , technology selection , general 
knowledge and willingness to participate in the promotion of renewable energy sources . 

All data are well documented and have recorded all the comments and opinions of the respondents , 
although the latter are not taken into account when evaluating the results of statistical surveys . 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



11 

 

1. ENERGY PROFILE OF CROATIA 
 

                   
1.1. Introduction 
 
 
On 1.July.2013. Croatia joined the the European Union  and became the 28th Member state.  Before the 
entry in the EU family the opitimism was divided and the optimistic part was diffused by the media in a 
strong way. And there was a lot of expectation of  becaming a new member.   
Especially when Spain and Portugal jumped from dictatorships and joined in 1986 the EU. But besides 
Spain and Portugal also the fact that 8 post-communist countries joined in 2004.  
 
Regarding the entry there was a big question mark about what the membership will bring to Croatia and 
what Croatia on the other hand will mean for the European Union. The role was quite unclear not only 
for the citizens but also for some political elites. Croatia is a small state like in surface and in population 
comparing to the majority of the EU members , and if we talk in percents , it is so small that the total 
population of the EU will grow not more than 1%. Like mentioned before , the concern is not so big 
about the idea ,  which is more heaviliy expressed in the case of  the joining of Bulgaria and Romania in 
2007 , but  that a country is joining which is not ready for membership and that was the main concern. 
But on the other hand there was a positive oppinion regarding  questions of corruption, human rights, 
and lack of enthuiasm as they are percived like a key reforms arguments.   
 
From the Croatian perspective  appears the focus on what kind of European Union will emerge in the 
future from the stability point of view and how the new hegemonic austerity politics of the core Member 
States will impact on Croatian new member state. If we analyze the moment from a different perspective 
, the fact is that Croatia entered in the sixth year of a deep EU recession and mostly because of that 
there is the fear often expressed that Croatia will not receive the expected boost in foreign direct 
investment which EU membership is meant to bring and which is expected. Same case and uncertainty is 
with the possibility to fail to implement structural reforms, and may be targeted for disciplinary austerity 
much as many of her Southern European neighbours have recently. Like some of the latetst moments 
can been seen in this frames of scenarios. An important argument but not  often stressed is the 
equilibrium  between the economic aspects of membership and the environmental and social 
dimensions.  
 
„Whilst the Europe 2020 strategy still talks of growth and jobs as central to the European project, the 
insistence on sustainable and inclusive growth does, at least, offer a potential space for a different model 
of development than the current neo-liberal orthodoxy. „1 
 
The political perspectives for this in Croatia are not good. The new ruling political coalition, led by a 
Social Democractic Party, appears intent on maintaining many old aspects of the clientelistic foundations 

                                                             

1 http://www.greeneuropeanjournal.eu/the-prospects-for-a-green-economy-in-croatia/ 

 



12 

 

of its predecessor who is right orientated.  Therefore hoping and promoting a general model of recovery 
which unfortunately relies on a combination of  infrastructure projects which are often state driven , and 
which are combined with a pression on both organised labour and the poor est citizen profile. 
A progressive Minister of the Environment was dismissed from the Government in the early phase , and 
has now left the leading party in protest over its environmental policies which is ended to be a strong 
social key element in homogenation of several intelectual groups  
 
Renewables as a possible element of growth 
 
Another very important thing is that Croatia joins the EU with the fifth highest level of poverty and social 
exclusion of the 28 member states. If we consider the exact numbers , 1.38 million people (32.7% of total 
Croatian  population) was at risk on at least one of the three key indicators that are recognized in the EU 
like the main socio indicators. These indicators are relative poverty, severe material deprivation and low 
work intensity.  In the 2011 only Bulgaria (49.1%), Latvia (40.4%), Romania (40.3%), and Lithuania 
(33.4%) had this socio indicators higher than Croatia.  
 

Croatia sets the target to itself to reduce this number by 100,000 by 2020 , which is quite ambitios as it is 
however lacking in substance. A same negative results we have in the employment rate, which stood at 
57% in 2011 and which the Government expects to rise only to 59% by 2020. And on the other hand this 
rate the Gouvernment is making the least ambitious target of all the other Member States and 
condemning Croatia to fall further behind the EU average and much behind the overal EU target of 75%. 
This we have a difference that is essentialy to big. If we refer again on the already mentioned crisis , it 
has hit  employment very hard in Croatia and thats a fact. This is particularly accented in the case of 
young people until 35 years old.  

 
Eurostat figures showing an unemployment rate for the 15-24 age group at 51.6% in March 2013 but also 
nothing better is for the group age from 25-35 years. 2 
 
 
In the eurostat analysis we can fing some optimistic data and some positive views regarding the share of  
 
the renewables in Croatia. It is stated that in terms of the share of renewable energy in gross final energy 
consumption, Croatia is performing better than the EU average at 15.7% in 2011 compared to the EU-27 
at 13.0%, and may even be on track to meet the 20% target by 2020. 3 
 
Unfortunately this general goodlooking percentage has to be analised from inside and take a detailed 
look of the structure and real possibilities of the legal framework and directives that drives or should 
drive the development of the renewable energy sector in in Croatia but also consider the spatial 
distribution of the potential future sources. Besides that another important thing that should be  
                                                             

2 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Youth_unemployment 

3 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Renewable_energy_statistic 
 



13 

 

considered , is the benefits which this development is bringing in order to have a local generation of jobs 
even on direct or indirect way. If we take a time snapshot of a 5 year  duration  we can take out the facts 
that , in 2010 Croatian primary energy consumption was 96.8% of its level in 2005, although this is more 
a result of the crisis than any effective policies. The tendency of falling the general power consuption is 
still present and it is a rate of 2,5% annual. Which is in contradiction of the main scenarios which are 
taken like basis in the energy strategy. This is one of the main argument that will be taken into 
consideration in different point in this thesis. The pressumtion of the scope of power consumption 
function is therefore ready to be revisited ASAP and this statement will be futher analysed in more 
details. 

 

Building the case for a new model 
 
There is an opportunity, however small, to seize on Croatia’s EU memberships as a moment to transform 
the growth paradigm and to think about the development of a more sustainable and inclusive eco-social 
policy. It is too easy to forget, in the midst of a long depression, that the ‘golden years’ of growth from 
2000 to 2007 were largely jobless, unsustainable, import-seeking, and consumption maximising.  4 
 

The crisis is still a big issue and it is still powering the inertia moment and has economic and structural 
impact on unemployment, decrease in industrial production and therefore still maximizing the oppinion 
and contributing to a view that the most desired employer is the state or the local municipal authorities 
which is closely corelated the the political element in the employes sector. Base on this model , the 
already mentioned issues of corruption and leak of trust in the system generates different barriers in 
implementing eventual changes. The challenge and opportunity is to build and stabilise the requirements 
, political and social for ‘green jobs’ which are an opportunity that should not be missed, i.e. low-carbon, 
low-energy, low raw material jobs and jobs which protect and restore eco- systems and bio diversity 
and/or minimise the production of waste and pollution. But also local green jobs that are directly and 
indirectly connected with already tried models of implementation in the developed countries of the EU 
like Germany and Italy.  

Croatia could seize the opportunity to reward early adopters or promoters of green technology within a 
much more ambitious programme and incentives of support for social responsibility but also for social 
enterprises.  Can the decimations of deindustrialisation be turned into a comparative advantage in a 
region with perhaps both the most intact, and therefore most vulnerable, eco-system in wider Europe? 
Why not become leaders in ecological food production, forest preservation, electricity production from 
wind and sunlight and, of course, sustainable tourism? 

 
All of this is important, but what is needed more than ever are new kinds of sustainable and 
redistributive eco-social policies and iniciatives on a sustainable way which  “can achieve ecologically 
beneficial and socially just impacts promoting new patterns of production, consumption and investment, 

                                                             

4 www.greeneuropeanjournal.eu 
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hanging producer and consumer behaviour while improving well-being, and ensuring a fairer distribution 
of power and resources”.  
Inequality in Croatia is more dramatic than tends to be shown by raw aggregate figures suggesting, for 
example, that the Gini coefficient of income inequality was 0.31 in 2011.   
 
The most differential are regional inequalities and national demographic changes which suggest that the 
younger, and better educated, population has tended to move away from rural areas and move to large 
cities and if not in large cities that even outside of the state which is very common in the last 10 years. 
This impact of ‘brain drain’ cannot be proper forecasted with certainty, but its impact will probably be 
less than the decline of rural, isolated, and war affected areas that are mentioned. Mostly in this areas 
that a new kind of regeneration, not based on traditional models of competitiveness and efficiency, can 
be implemented more easily. 
 
 

 

This should combine sustainable production and implementation with new forms of taxation and 
revenue raising, in order to make possible real redistribution and innovative responses to „new risks“  
which render nation-state traditional welfare state solutions more sub-optima. These state solutions are 
climate change, negative migration, forifing  participation , ecc. The 2008 Green Vision for a Social 
Europe also, rightly, emphasised the importance of Services of General Interest and the need to fight 
against so-called ‘trade creep’ where the creation of free markets in services is fuelling the privatisation 
and commercialisation of essential services, including health and education.  Taking into consideration 
the todays membership in the EU , Croatia needs a political alliance, including specific and proactive 
social movements, which can articulate a set of winnable demands around social and environmental 
justice which are in direct connection with energy strategy and near future decision , including the 
importance of public space , as a argumented and thruthful way to converge to sustainable growth 
paradigm which is connected with the energy indipendence.  If we put the frame in this way , EU 
membership could make all this quite easier for these social forces to make alliances , and become more 
aware of trans-national connections on these questions. Which are of crutial importance in a longterm 
period.  

  
But again a new revisited subsidiality policy should be made as soon as possible and , proposed from the 
perspective of subsidizing the sector which have the possibility to generate new sustainable jobs in 
accordance with the EU directives. But this jobs must be relocated in new energy sector or at least in the 
sectors that are directly or indireclty in correlation with the sustainable growth and ecology and 
therefore sustainable economy. 
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1.2. General data of  the Republic of Croatia 
 

The next short text cards will try to give a general picture of Croatia and accent the main 
social/economic/energy parameters which are most important for futher thesis argument analysis. Like 
it was already mentioned in the introduction , Croatia joined the European Union on 1 July 2013, but its 
accession didn’t bring a short-term relief  regarding its social but also economic problems, but also 
astructural issues like weak competitiveness and a poor business climate remain unaddressed. This weak 
competitiveness mostly influenced all the other key elements which are of crutial importance in the 
process of creating a stabile frame for new energy picture build. Againg emphasizing the reception , the 
following (after becoming a member) three years of stagnation in 2011, Croatia's economy contracted by 
2% last year and the same fall is expected also in the upcoming period. High unemployment and fiscal 
austerity measures depress domestic demand while external demand remains weak.  

Growth this year 2013. is expected to remain negative at about -0.5%. Amid rising concerns about public 
debt sustainability, Croatia's government remains committed to its fiscal consolidation strategy. 
However, its over-optimistic growth assumptions will likely force it to take additional measures later this 
year. While faltering domestic demand helped balance the current account last year, foreign debt service 
and thereby exposure to exchange rate volatility remains a significant external risk due to Croatia's high 
level of foreign debt (113% of GDP). Still, ample foreign exchange reserves should continue to support the 
central bank's ability to stabilize the exchange rate and thereby mitigate this risk. 5 

 

                                                             

5  https://economics.rabobank.com 
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1.3. Political profile 

Political and social situation 

Since December 2011, Croatia is governed by a coalition cabinet under the leadership of Prime Minister 
Zoran Milanović which is also the president of the Social Democrat Party (SDP). Besides Milanović's 
party, the coalition is composed of  the Croatian People's Party (HNS), the Istrian Democratic Assembly 
(IDS) and the Croatian Pensioners' Party (HSU).  The government currently holds 80 out of 151 hands in 
the Croatian parliament and has been relatively stable until now. The next parliamentary elections will 
be on December 2015, which should provide the current cabinet with sufficient time to implement 
urgently needed structural reforms. As widespread corruption and problems related to a very weak nad 
unstable legal system and organized crime had been singled out by the European Commission as 
important issues that needed to be tackled before Croatia's EU accession, considerable efforts, 
particularly in the field of corruption control, have been deployed in recent years. Nevertheless different 
organiyed crime cases emerged , in which mostly the main actors are unfortunately leader politicians. 
While increased attention for Croatia's corruption issues led to various convictions, including a former 
prime minister, it also revealed the considerable size of the problem. This size , if we take the former 
events , tend to grow up in a strong way. Unsurprisingly, the EU remains concerned about this issue, 
even as it refrained from ongoing post-accession monitoring that had been implemented in the cases of 
Bulgaria and Romania, which face similar problems also in this segment. As we can see this  problem is 
unlikely to be completely solved in the short-term and will certainly effect all the eventual development 
inciatives that are of major importance for the Croatian state but also for the EU.  

An argument which will be offten mentioned in this thesis is employment. The current social situation is 
characterized by very high and rising unemployment levels, like we already mentioned mostly at young 
people. The labor market rigidities and a difficult economic situation depress hiring and this trend is 
every day more accented. If we compare todays situation with the passed 2007, Croatia's unemployment 
rate doubled to almost 20% last year, while youth unemployment doubled from 25% to about 50%. 
Today Croatia's very tense social and economical situation could result in rising anti-austerity sentiment 
which is every day more widespread and visible in society. And on the other side the government is 
forced to intensify its efforts to rein in recurrent large budget deficits.  

In recent months, the number of anti-austerity demonstrations had been on the rise and could affect 
government policy going forward. Moreover, the government's weak performance during Croatia's first 
elections for the European Parliament suggests rising disenchantment with current policies. 6 

Croatia's external political relations in the last decade mainly center on its accession to the EU and the 
strengthening of its ties with other former Yugoslav republics which is still today in some segments quite 
sensitive argument when considering certain topics. In this regard, the recent resolution of a decades-old 
banking row with neighboring Slovenia proved particularly important to the country, as Slovenia might 
have blocked Croatia's EU entry. When considering relations to former yugoslav republics , even if there 
is still some „hot“ topics  , Croatia promised to assist these countries on their path to EU membership. 

                                                             

6  https://economics.rabobank.com 
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In the table is sumarized the actual political profile of the country of Croatia. 
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1.4.  Economy 

Economic policy  

If we consider the new gouverment that is on power since December 2011, the economic and fiscal 
policies of Croatian  have been dominated by the need for fiscal consolidation, as the country's recession 
drags on and public debt levels increased, triggering concerns about public debt sustainability.  

The government's austerity concrete moves are focused on the rationalization of the public sector in all 
its subsections, on the reduction of public sector benefits and public sector employee salaries which will 
influence the stability of this goverment, there will be cuts to non-discretionary welfare spending, but 
also faster privatization of state property, including the loss-making Brodosplit shipyards in response to 
EU demands. The cabinet adopted long-overdue structural reforms of the pension system and the labor 
market in order to decrease currently very high unemployment rates. On the other hand a new very 
discussed law on strategic investments should reduce investment barriers even if this law is strongly 
criticated from academic and ecology structures in Croatia. 

Some graphical short data regarding Croatia economy snapshot : 

 

 

 

If we consider the economic point of view , Croatia is a small economy country. Especially if is compared 
to the EU average, Croatia is still relatively poor.  Nominal GDP per capita at PPP amounts to USD 17,904. 
In spite of relatively solid pre-crisis growth, this amounts to a average 40% of Austrians' annual income. 
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Economy in the Croatian state is prevalently dominated by the tourism business, which is mainly 
concentrated along the Adriatic coastline. Around 3 millions of tourists each year come to visit Croatia 
and therefore mainly from Austria, the Czech Republic, Germany and Italy. But in the last 4-5 years Great 
Britain and Russian tourist also take a significant place in the number of arrivals. Unfortunately even if 
there exist high capacity for all year tourism bussines the tourism activity is highly seasonal and focused 
mostly on the summer months.  Besides the tourism bussines , Croatia rely on an industrial sector that 
contributes with some  25% to GDP and is based moslty on the production of different sized machinery, 
food production  and shipyards. The ship production is mainly state-controlled and has been in strong 
decline for several years.  Considering exports and imports sector, Italy is Croatia's main trading partner 
from the cumulative point of view, followed by Germany, Bosnia & Herzegovina, and Austria.  With no 
difference with other mediterranean country economies , Croatia currently has problems with relatively 
weak competitiveness and flexibility that implies weaker business climate, which prevents the country 
from reinforcing the development in the energy sector and also in fully exploiting its growth potential 
and catching up with wealthier countries  in the region.Like already mentioned the ownership structure 
in the country is still mostly state-ownership based. But this can change in a short upcoming period if 
Croatia embarks on comprehensive structural reforms in a trasparent way. 

Croatia's banking sector has so far proved its resilience amid a protracted recession and remains well-
capitalized overall. Even though the sector-wide non-performing loan (NPL) ratio increased from 7.8% in 
2009 to 13.3% of total loans in June 2012, more prudent lending activity led to a further improvement of 
the sector's capital adequacy ratio of 20.2%. 7 

Given an NPL-ratio of about 25%, asset quality of corporate loans is particularly poor, while household 
loan quality saw a far smaller deterioration. 8  

The economic outlook of the state of Croatia has very high unemployment as a major problem but also 
ongoing deleveraging by foreign parent banks which reduce the possibilities to roll-over debt. The Debt is 
growing every day and an asset quality is likely to deteriorate further this year. Never the less if we take 
recent analysis cunducted by the Croatian central bank, the sector's favorable capitalization levels should 
ensure its stability even under rather adverse scenarios. Unfortunately this type of scenario is still not 
present in the practice and still only an declarative level is present if we consider this issue. 

Notwithstanding, we note that the sector's performance remains heavily exposed to exchange rate 
movements, as 56% of loans are kuna-denominated foreign-currency indexed loans, while about 20% of 
loans are predominantly euro-denominated foreign currency loans. 9 

So far, however, ample foreign exchange reserves enabled the Croatian central bank to stabilize the 
kuna-euro exchange rate. Going forward, given the stable performance of the foreign-currency 

                                                             

7 http://www.imf.org/external/country/HRV/index.htm 

8 https://www.pwc.de/de/finanzdienstleistungen/banken/assets/pwc-2012-06-23_issue-4-a-growing-non-core-asset-market.pdf 

9  https://economics.rabobank.com 
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generating tourism sector, as well as a possibly more favorable risk perception following Croatia's 
expected EU accession, the risk of a major weakening of the local currency should be limited. 10 

The topic of fiscal consolidation is quite present and therefore needed , but in order to perform this 
mechanism in a rational way some transparency prerequisits should be done firstly. And mostlz because 
of this apsence of will , the progress on fiscal consolidation has remained on low efficiency levels , at 
least until now.  The set target of budget deficit of 4% of Croatia GDP, could be only realized with lower-
than-budgeted capital costs (or better to say expenditures). That's all because the Croatian government 
faced costs exceeds the measure (rational measure)  in the public sector. And this measure it mostly 
collocated in the frame of the cumulative wage bill. Besides that also pension and health care spending is 
under consideration in the future. This direction of making decision will greatly put additional  barriers 
for needed economic growth, and it will also reflect the ongoing problems in restraining non-
discretionary social spending, and this elemtns mostly constitutes the major part  of Croatia's  fiscal 
spending. If we put all in numbers , this problem , which is present for quite long , keeps public 
expenditure too high (about 40% of GDP for the state of Croatia) . From several economic analysisi , this 
is the main elements that forces to the country go als high tax pression rates , which are the highest in 
the Balkan region. If we change the perspective , and look at this argument from the point of view of the 
people who are working in the informal sector (about 20%) , for them this heavy tax weight greatly 
reduces the incentives that could halp to join the formal economy. 

Also in the year 2013 , the budget deficit target has once more been set at 4% of national GDP, but like it 
was demonstrated afterwards it was highly optimistic , like mostly economic elite predicted. The growth 
was estimate on  1.8% (newertheless the general expectations of continued recession is still present) and 
therefore it was clearly a marketing political move. 

On the other hand Croatia's public debt ratio (including publicly guaranteed debt) was expected to 
increase from 68% of GDP in 2012 to 70% this year. Owing to the likely upward deviation from the budget 
target, we stress that public debt may increase faster than expected, which could lead to renewed 
concerns about debt sustainability. These concerns could translate into declining access to international 
capital markets, as Croatia needs to refinance about USD 3bn of maturing public debt following several 
recent sovereign debt downgrades to junk status by major rating agencies. In spite of these issues, 
Croatia's government denied being interested in an IMF credit line. While ample liquidity on international 
capital markets and the search for yield should help the country refinance its debt, we do not exclude the 
possibility that market access might suffer from spillover effects in case neighboring Slovenia were to 
receive an EU/IMF bailout package. 11 

The monetary policy of the state of Croatia is mostly focused and it relys on the stabilization and 
corelation of the EURO/kuna exchange rate. It is clear that the sensitivity of the country's sizeable private 
and public debt , which is stressed before in the context , implicates the volatility of the exchange rate.  
                                                             

10 https://economics.rabobank.com  

11 Petar Sopek , Testing the sustainability of the Croatian public debt with dynamic models , 2011 
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Benefitting from its ample level of foreign exchange reserves (about 25% of GDP), the central bank has 
sufficient firepower to intervene in foreign exchange markets, if needed, which it did successfully last 
year. 

Similar to previous years, the central bank tried to stimulate credit growth by means of a 0.5 percentage 
point reduction of the reserve requirement ratio to 13.5%, but owing to weak credit demand we doubt that 
this change will have a marked impact on credit uptake. Reflecting the temporary effect of a VAT-hike and 
a rise in regulated energy prices, consumer price inflation increased from 2.3% in 2011 to 3.4% last year, 
but weak demand-side pressures should limit headline inflation to about 3% this year. 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                             

12 https://economics.rabobank.com 
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1.5. Bussines environment 

 
The business circumstances are under various influences in Croatia. However, unfortunately there are 
still a large amount of effects of corruption but also a lack of transparency which is until today one of the 
biggest repulsive variable for quality investors in Croatia. Besides that there are as well indirect impacts 
of the various lobbies that set quite a powerful barrier to the development in various sectors. 
When comparing to the last decade , the business environment has slitly improved , but remains 
still very challenging or not better to say not friendly in order to expect some prerequisits for a good 
investment situation or eventual development in some bussines segments that are interesting to Croatia.  
Also if we consider some international surveys , they continue to place Croatia in a very disappointing 
light relative to other countries in central Europe. This key indicator results to be a very indicative 
situation also in practice so there is a big space for improving the situation but some deep structural 
changes should be considered.  In the World Bank’s Doing Business report 2010 , Croatia was ranked 
103rd (out of 183 countries). In 2013 Croatia is at 83rd , considering the same report. So from this 
rattings we can say that certain steps forward are certainly made. Lots of analyst agreed that this is a 
result of harmonization of directives and legal procedures with the EU and the opening of the market. So 
again we are dealing with some corelation with the EU repercutions thru the directives. Difficulties with 
construction permits and the high social costs and inflexibility of labour are the most serious constraints, 
with the latter reflecting more general, deep-seated problems with labour market rigidities. 
 
The 2008/09 Business Environment and Enterprise Performance Survey, sponsored by the EBRD and the 
World Bank, identified a number of concerns business owners and managers encounter. On the positive 
side, it showed that, with the exception oflabour regulations, typical red tape and regulatory issues are 
not seen as particularly large obstacles to their operations. Instead, businesses regard tax rates and 
administration, as well as competition from the informal sector, as their main problems in doing 
business.  The implementation of the Hitrorez guillotine project, introduced by the government in 2007 to 
simplify regulations, slowed significantly and was replaced in 2009 by the Office for Control of Efficiency 
of Regulations. 13 
 
Croatia is still putting a lot of effort in facing the issues in the sector of judicial reform which will be 
crucial in the terms of prerequisits for a structural change in driving the country economics. Again it is 
important to emphasys that special accent should be putted on the fight against corruption. Reform of 
the courts system is a process that is still under work but is in corelated with the judical reform.  When 
we are talking of justice sphere , we are facing the time non efficiency and base on that the bussines 
sector suffers very much. Taking also into consideration the latest available bussines surveys , firms and 
enterprises see the courts as a major obstacle to their operations and growth which is in contradiction 
with the main role the courts should have. Implementation of anti-corruption measures still lack strong 
co-ordination and monitoring also in the oractical filed.  According to Transparency International’s 
Corruption Perception Index 2009, Croatia ranked 66th out of 180 countries. It scores above the transition 

                                                             

13 http://www.ebrd.com/downloads/research/economics/croatia.pdf 
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country average and better than many of its regional neighbours, but significantly below the OECD 
average.  14 
 
Different informations can be find , regarding different sources but generaly a number of concrete steps 
have been taken thru some strategies , in the fight against corruption but the results comparing to the 
targets was still not formally published. Regarding to that a revised anti-corruption strategy was adopted 
in June 2008, together with a detailed action plan. A new interministerial coordination system for 
monitoring anti-corruption efforts is also in  place. Never the less certaing results of this measures was 
never putted in discussions on a higher level. And that clearly also influence the bussines decisions and 
perspectives. 15 
 
 
 

 
 
Source > http://www.ebrd.com/downloads/country/strategy/croatia.pdf 
 
 

                                                             

14  http://www.doingbusiness.org/~/media/giawb/doing%20business/documents/profiles/country/HRV.pdf 

15  http://rru.worldbank.org/BESnapshots/Croatia/default.aspx 
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The statements regarding permits and various administrator barriers are also clearly stated in other various 
reports for Croatia. And moustly this kind of reports are setting shaping the plans for possible quality 
investors eather in the Energy sector or some other type of industry. 
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1.6.  Energy profile 

 
 
Like several European countries, also Croatia reported a distinct contraction and digression in economic 
and bussines activity since the beginning of the financial crisis. Its impact on Croatia’s economy spurred 
expected negative business developments, influencing the primary energy sector but mostly influencing 
the element of employment or the growth of unemployment, affecting also the flow and scope of 
investments in renewable energy sources aswell.  
 
From the other hand some positive aspects like steady technological improvements, cost reductions of 
the new tecnology products and state-supported schemes that are present at least from the reading 
them render electricity produced from renewables attractive. This paper attractivenes should be 
analysed in details to evaluate the concrete benefits in real life of the regulatory frame that the states of 
Croatia sets up in order to promote clean energy production for a wide mass without the differentiation 
between small and big projects. Besides that widespread good image of economic feed back in the 
renewable energy sector is one of the main reason for the upgroving interest of a wider people mass but 
not only. From the qualitative and quantitative research (on field) came out that besides good image also 
a possibilty of a potential income is also a strong gain variable for seriously take into consideration the 
green energy bussines potential in Croatia.   
 
Renewable energy is gaining momentum in Europe , that is the momentum is already achieved and is 
getting stronger.In certain countries is already at a high level; the continent has achieved the largest 
growth in energy produced from renewable sources (wind,solar, hydro etc.). 
 
The only proof that is valid are the numbers , and if we take into consideration the statistical data , the  
EU countries has taken very seriously the EU directives regarding the implementation of RES and the 
climate package 20 20 20. The same directives are now valid for Croatia in the same way. 
 
If we just take the 2011. year , we can see the mayor tecnologies that was connected on the electric grid 
in the EU counties , and we can see the tecnologies that are in the fade out process. 
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1.7.  ENERGY CONSUMPTION and ENERGY PRODUCTION IN CROATIA 
 
Financial indicators in the energy sector  
 
The following tables present financial information for the energy sector. The results are presented and 
analyzed individually and cumulatively by separate activities and are presented in thousands of Kuna's 
(Croatian monetary value – 1 Euro equals 7.5 Kuna). 
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If we consider the main development indicator we have the next graphical rappresentation from 2006 
until the end of 2012 in Croatia. 
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Energy indicators are important variables in the implementation of energy , but also 
overall economic policy . Their importance is further increased after the 1997th the 
and the adoption of the Kyoto Protocol, which attempted to regulate greenhouse gas emissions. 
Conference in Kyoto is famous but are held and other conferences , in 1972. Year  Stockholm, Sweden , 
in 1992. The Rio de Janeiro - in , in Brazil , 2002nd in Johannesburg in South Africa and 2007. year in Bali , 
Indonesia . All conferences are not yielded the expected results . 
The main reason lies in the relations between developed and developing signatories . model 
growth and development applied in developed countries provides a steady development , increase 
consumption , employment , income , general welfare and finally GDP. In developed countries, the The 
model was very successful . Although such a system requires large amounts of energy by whose 
production and consumption hazardous for the same system in which we live , it is in these countries 
lifespan was extended to 45 years ( which is the actual beginning of the 20th century ) to 75-80 years 
they are today . Therefore, a large number of countries , among them China , decided to choose mimic 
exactly the same model . So the Chinese economy for over a decade growing on average at a rate of 10 
% and there is no indication that it will be in the foreseeable future that drastic slow growth . 
 
Another reason is that the developed countries and do not want to respect the conclusions of the 
agreements , primarily those in Kyoto , which seeks to reduce CO2 emissions in order to reduce the 
effect emissions and global warming . His main opponents are the United States and Australia , which are 
color loss of jobs and the negative effects on the growth rate of GDP. The Kyoto Protocol so far has been 
ratified by 166 countries, thus controlling 55 % of the total emissions of gases that cause " Greenhouse 
effect " . The EU as one of the strongest proponents of the Protocol them , produces about 22 % total 
quantity of greenhouse gases globally. 
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As far as energy intensity , the same is one of the most important energy indicators. 
Its basic definition is represented by the following equation: 
 

  , Where the elements of the equation are : 
  
EI - energy intensity  
Pe - energy consumption in energy units  
Y - income countries in monetary units.  
 
Energy intensity is primarily related to the relationship between energy consumption and GDP ( or 
Some of eco other variables ) . When analyzing its movement through time or comparative analyzes with 
indicators of other countries, then it is very useful for energy carriers and economic policy in improving 
the energy efficiency of the national economy . 
The level of energy intensity and its trend in most countries of the world depends on the following 
factors: 
 
- The climatic differences 
- Distance between the major urban centers 
- The difference in the structure of industrial production 
- Energy consumption structure 
- Structure of the Economy 
- Income per unit of energy consumed 
- And others 
 
 
Looking at trends in energy intensity and energy efficiency leads to the conclusion that these two 
variables are inversely proportional . How to grow energy efficiency so it usually reduces the energy 
intensity , and takes less energy to produce a unit of GDP. The most common cause of this decrease in 
energy efficiency in the economy, which leads to an increase in energy consumption for producing one 
unit of GDP. 
As already mentioned at the beginning of the chapter , in the 2012th the gross domestic product 
decreased by 2 % compared to the 2011th year . Total energy consumption was reduced by 4.7 % , while 
total electricity consumption by 1.8 % . Decrease of 2.4 % occurred in net electricity consumption . And 
in that net consumption exclude losses for the transmission and distribution . These elementiu 2012th 
Year increased by 3.1 %, although total consumption decreased . In the period from 2007th to 2012th 
The decrease in GDP was achieved an average annual rate of 1.9 % , and the total power consumption is 
reduced in parallel with the average annual index of 2.6 % . Losses as increasingly important factor and 
indicator of efficient energy sector shows that the losses in the transmission and distribution of 
electricity decreased an average of 1.4 % on an annual basis. The figure shows the diagram where the 
basic indicators of development , among other things, shows the development of the final consumption 
of energy in the period from 2006 to the end of 2012 had a decreasing trend with an average annual rate 
of 1.8 % . The present development trends of GDP , and total direct energy consumed and consumed 



30 

 

electricity resulted in a logical reducing the energy intensity of total energy consumption of final energy 
consumption and net electricity consumption in the 2012th in relation to the 2011th Year .  
At the same time the energy intensity , which is just before explained, the total electricity consumption 
increased slightly by 0.1 % . Energy intensity of the overall energy consumption is reduced 
2.7% , and the energy intensity of net electricity consumption by 0.4 % . The energy intensity of final 
energy consumption was reduced by 2.6 % . During the period of the 2007th By the end of 2012. The 
energy intensity of total energy consumption recorded a downward trend in the average annual index of 
0.8 % , while the energy intensity of final energy consumption recorded a slight increase at an average 
annual rate of 0.1 % . Energy intensity of gross and net electricity consumption was achieved by 
increasing trend so that the energy intensity of gross electricity consumption grew at an average annual 
rate of 1.4 % , and the energy intensity of net electricity consumption by an average annual rate of 1.6 %. 
 
On the next diagram shows the function of the overall energy consumption in the period since 1988. By 
the end of 2012. year. Compared to the 2011th year, total energy consumption in the 2012th was 
reduced by 4.7%. In the period from 2007th to 2012th Age is also easy to see the trend of reducing the 
total energy consumption by an average annual rate of 2.6%. Since 1992.  year, when Croatia had the 
minimum total energy, total energy consumption up to 2012th year grew at an average annual rate of 
1%.  

                  

         16 

                                                             

16   www.eihp.hr 
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If we take into account that the energy intensity is associated with GDP as already stated , the following 
graph shows the achieved GDP per capita in the 2012th year in Croatia, all European countries, the U.S. 
and Japan. Compared to the average gross domestic product in the European Union (EU 27), gross 
domestic product per capita was lower by 39.5%. Thirteen European countries had smaller gross 
domestic product than in Croatia, while in all other countries that are shown in the chart, the same was 
higher. 
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In the bar charts are also visible energy intensity of total energy consumption and gross electricity 
consumption. In order to make a comparison with the European Union, Croatia is the realization of a 
thousand USD purchasing power consumed 128 kg of oil equivalent of total energy, and if the same ratio 
compared with that of the EU, we see that is 6.9% higher as compared to Croatia on average in  
European Union (EU 27). If we analyze the scale of the chart, we see that the more favorable values of 
energy intensity of total primary energy supply in 16 countries, while other countries are shown in the 
figure have lower levels of energy intensity. It is also very important data that contains a derivative of the 
energy efficiency tells us that the total energy consumption for a thousand USD of GDP (given the 
purchasing power parity) in Croatia in the 2012th amounted to 266 kWh, which is 15.3% more than the 
European average (EU 27), which represents a huge difference. In some European countries, the energy 
intensity of total electricity consumption is less favorable than the energy intensity of total energy use, 
and thus in twenty-two countries in the figure, lower energy consumption per unit of GDP, which clearly 
indicates that at this very essential parameters very bad we are talking a lot about Croatian energy sector 
in general. 
 
If we consider the production of primary energy over a period of 2007.do end of 2012. year , we can see 
that the total production of primary energy in the 2012th Year fell by 5.6 % compared to the 2011th year 
. Also a very large share of production of primary energy in the form of natural gas decreased by 18.6 % 
large , furthermore , crude oil 9.7% , while production of other primary energy sources has grown . 
Hydrological conditions in the 2012th year were favorable as the impact on kolilinu energy production 
from hydro power 6.7% , we also have an increase in the production of thermal energy from the heat 
pump is 2.1% and the production of fuel wood and other solid biomass by 9.1 % . The largest increase in 
production was achieved for other renewables (energy Wind , solar energy, biogas , liquid biofuels and 
geothermal energy ) and accounted for 90.7 % , however, these large increases is just a trend in the 
overall share of energy is still very low, almost negligible . 
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In the following graphs (source EIHP) shows total primary energy production and production of primary 
energy per capita in Croatia and in 43 European countries including the European Union (EU27), the U.S. 
and Japan.  With a total production of primary energy is given specific production of natural gas, crude 
oil and hydropower. The total primary energy production, which includes nuclear energy, a more 
favorable situation in relation to the specific production  Croatia is visible in the twenty-nine countries, 
mainly due to the use of nuclear energy. The production of natural gas higher specific production in 
seven countries, the production of electricity from hydro power plants in fifteen countries and in the 
production of crude oil in the first nine  countries, including the EU average (EU 27). 
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As a large number of countries, Croatia is highly dependent on energy imports, and this continues trand 
already two decades. If we look at the data from the chart, we can see that the data on import certain 
forms of energy in the period since 1988. to the end of 2012. Cumulative energy imports fell by 3.5% in 
the 2012th If we compare with the 2011th year. Ie Croatia fewer imports of oil, coal and its derivatives, 
and more imports of natural gas, electricity and wood and biomass.  

 
Although during the period of the tables (2007th-2012th) visible reduction in energy imports to Croatia  
With secondary index of 4.4% if you look at the types of energy, especially us interesting information on 
electricity imports, which rose by 3.4% year on year. 
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All diagrams from the source page  www.eihp.hr 

 
 
 
The total energy demand in the period from 2007th to the end of 2012. In can be seen in the following 
diagram. 
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Energy supply is the ratio of total primary energy production and  total energy consumption. If compareo 
2012th and 2011th year, then we see that fell by 0.5%. 
 

 
 
When we talk about the efficiency of energy conversion, then we have to touch and losses during the 
conversion and these occur. If we consider always the same period of the 2007th to 2012th Year, we can 
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see the results of losses from various types of energy conversion. These losses are defined as the 
difference between the total energy needed for energy conversion and total transformation of energy 
produced from the same process. As can be seen from the diagram in the 2012th Year total losses grew 
by 3.1% compared to the 2011th year. Those of us most interesting losses incurred in the production of 
electricity increased by 2.9%. 
 
 

 
The diagram regarding energy transformation losses shows the type of energy conversion losses in the 
period since 1988. By the end of 2012. Year. As you can see, the biggest loss of energy conversions were 
achieved in the production of electricity.  The same cumulative losses in energy conversion 2007.  Year 
accounted for 84.1% and to the 2012th year their share slightly decreased and that at 83.6%, which is 
attributed to the highest connectivity and reduce the energy use and GDP, which was analyzed 
previously. 

 
It  is taken into consideration that most losses manifested in the transformation of obtaining electricity, 
in the following diagram to diversify cumulative electricity consumption by sector. 
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If we look at the total installed capacity for electricity generation in Croatia can see that they include 
hydro and thermal power plants, which are in private ownership, with about 95% of production capacity. 
We have a number of industrial power plants as well as several power plants to renewable energy 
sources are privately owned. 
 

 
Source >  www.eihp.hr 
 
To comprehend overview of renewable energy sources, especially solar and wind, it is necessary to 
define medium climatological indicators that indicate the possible potential of certain technologies. 
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The following table shows the production of electricity from renewable energy sources in the 2012th 
year. 
 

 
 
The 2012th year's production of electricity from renewable energy sources accounted for 4.9 percent of 
total production, with the exception of large hydro plants. If we take the cumulative production with 
allthe technlogies involved we have the next situation. In the 2012, again we have a similar situation. In 
2012 HEP Group had at its disposal 18.9 TWh of electricity produced or purchased. The Group sold 16.6 
TWh of electricity in the domestic and foreign market.  A total of 15.4 TWh was sold to customers in 
Croatia. HEP Opskrba sold 8,15 TWh of electricity in total. The share of HEP Opskrba electricity sales to 
eligible customers in Croatia was 7.3 TWh or 47.4 percent of the total electricity sold in Croatia. If we 
differentiate the sources on electric energy production than we have the next situation.  
 

17 
                                                             

17 www.hep.hr 
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The project of ‘Introducing HEP into the European Union Emission Trading Scheme  was completed 
during 2012. Croatia joined the EU ETS on January 1. 2013. 18 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                             

18 http://www.hep.hr/opskrba 
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1.8. Croatian National Energy Strategy / briefly 

 
The Republic of Croatia has a very good potential in renewable energy resources. And the potentials are 
good no matter if we are talking about solar, wind or water capacity. The advantages of the renewable 
energy sources towards the conventional several sources, three of which stand out as most importnat : 

 

- Renewable energy is drained from the exploitation of clean resources, reducing in this way the energy 
dependency from third States; 

 

- Their use as a means of improving security of energy supply boosts and improving the energy grid 
stabilization . And besides that reinforce the development of domestic production which is geograficaly 
distributed and therefore distributed also the energy equipment and services. But the most important 
thing is the positive influence and response towards an old energy centralization production model , 
which in this thesis is mostly called conventional; 

 

- and third, the development of renewable energy technologies is crucial in order to achieve the 
obligations from the agreements on an international level and parallel to that to fullyfill all the taken 
environmental objectives. 19 

 

Based on all this parameters ,  Croatia has taken the obligation to maximally stimulate renewable 
energies. This positions is underlined in the far 2003 and in this In this vein, the Government has set the 
several  strategic objectives. One of this objectives is the preparation of the country’s accession to the 
European Union which was one of the main enter cards,  successive governments have pledged 
compliance to EU goals and ambitions in the field of renewable energy, as set out by European Union 
Directive 2009/28/EC.  This Directive, which amended and repealed Directives 2001/77/EC and 
2003/30/EC sets out the objectives regarding the share of renewable energy sources in the country’s 
energy mix and that this share should be increased to reach 20% of the country’s gross final consumption 
by 2020.  The obligation for Croatia (and all Member States) based on the directives to increase their 
share of renewables in final energy consumption in transport to 10% by 2020 is also taken into 
consideration in the national energy plans as very important. In line with this quoted objectives , the 
Republic of Croatia has set a very ambitious target of producing 35% of its electricity from renewable 
energy (including large hydropower), by 2020. This target is not realised and in this thesis will be also 
some analysis why this happened. 

 

                                                             

19 https://www.awex.be 
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The following tables give indications of current energy production, consumption, a well as total 
primary energy imports and exports in Croatia: 
 
 

 
 
Source > http://www.eihp.hr/ 
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1.9. Electricity infrastructure in Croatia 

Scheme of the Croatian Transmission system with electricity exchanges at borders (GWh), 2012 
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1.10. Chapter Conclusions 

This chapter focus the main issues and problems in Croatia. Economy , unemployment, energy 
dependency and unsecurity.  

This chapter also acts as a direction for the following chapters in their arguments and analisys. Especially 
based on the content of this chapter futher analisys the questionarie was formed and presented in this 
thesis. 

The conclusion is that it gaved one general picture of the environment in Croatia looked from different 
sides. Primarily sought to accentuate the problems faced by society and which constitute the main 
barriers to the development of some important development branch on which the development of 
society should be based in the general concept. In the latest chapter content the author tried to give one 
general introduction to the energy situation in order to demonstrate on the basis of short and unified 
statistical data on what kind of energy principle is currently lying Croatia on but also to the same post in 
the hereafter may draw parallels with them .  As you read in this chapter , it is very important to see the 
development of all sectors with the accent on the energy sector (taking into consideration the nature of 
the thesis) through the prism of generating new jobs but also through the prism of sustainability in the 
current situation sawed thru the future projections .  The author toked into account the vast amount of 
information about specific topics of energy and tried to filter out those concepts that will serve as a 
comparison of quality in the implementation of new energy sources . 

Also in this section are touched parts and guidelines for the future development of the energy sector in 
Croatia or the way in which the energy is planning . A sort of starting point is formed on the basis of a 
snapshot in the last decade and will be based on the experiences of power to analyse the possibility of 
future deployment of renewable energy . 

The chapter also revisited the current political situation , economic policies and trends and the most 
prominent issues that have been identified as brakes and obstacles in the implementation of the 
commitments we have undertaken during the application and accession to the European Union . 
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2. The concept of distributed generation of energy 
 

Introduction 

In this chapter is discussed the importance of the role of the distributed energy sources. Taking into 
account the technology, and guidance provided by the statistics tendencies of the customers we can 
conclude that the development of technology and the market, which should be encouraged to start the 
process of implementing stronger renewable energy sources is the one that encourage the equal 
potential for all the tecnology sector. 

General information about the distributed production 

There are different kinds of definitions and understandings for the distributed generation of electricity 
(hereinafter DPEE ) . Most often the definition of distributed energy generation (Eng. DG - Distributed 
generation or DP - distributed power ) is a technology that is placed in or near the point of consumption , 
and is intended production primarily of electricity up to 10 MWe .  According to a number of studies of 
various Institutes and associations ( EPRI - Electric Power Research Institute, Teresa - The European 
Renewable Energy Study , Natural Gas Foundation, DPCA - Distributed Power Coalition of America, EPRI – 
Electric Power Research Institute , etc.) DPEE UE in the next 20 years to have 20 to 30 % of total world 
production of electricity . A broader definition DPEE cultivate land site installing plants DPEE , power 
plant , destination, mode of operation with centralized systems , technology , environmental impact , 
ownership , and the level of coverage of energy needs on site . Besides this concepts another general 
concept is every day more and more present and it is microproduction which is in crosscorelation with 
the distributed power production. The concept is based on small scale energy models uniformely 
distributed with the benefots of stabolozing the today local grid infrastructure and bypassing the losts of 
energy which are mostly manifasted in the process of the transport via energy grids. 

DPEE is not a new concept. In fact , until the centralized production of electricity is not become 
financially competitive with all the energy conversion performed in the vicinity of the place of 
consumption , production gas distribution was the first centralized system in modern energy . 
Approximately in 1870. each year is greater city in the U.S. and Europe, between them and Zagreb, was 
the coverage of the pipeline . In mid- XIX -th the centuries electricity which at that time produced by 
independent systems located close to customers , tried to replace the gas lamps on the gas. Thomas 
Edison created the first public utility company (electro deformations today ) portraying the Former gas 
mantles with the gas and the gas burner ( lantern ) replaced with much cheaper and lighting simpler and 
better quality Electricity bulb . In this way are drasticly reduced capital investment costs per unit and  
started Thim trend centralized production of electricity . Until 1920. The Elektra were unrelated they 
enabled more a practical monopoly. after coming connecting to the network primarily tehnical reasons ( 
cover peak consumption , storage energy ... ) . But technological progress does not end with the 
centralized system. Today it is the same because excessive growth and the removal of production from 
consumption , which reduces the reliability of supply and increases losses, shows less efficiently . On the 
other hand, new technologies such as fuel cells that have been developed for space exploration , 
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microturbines used primarily to drive jets , etc. are used in stationary use. In the search for 
environmentally homogeneous energy occurred development of solar and PV systems. In parallel to 
developing and electronics and microprocessors which enabled the connect distributed systems to 
centralized systems. Therefore, the circuit closes and the looming new era in energy - the era of 
decentralized production of electricity near consumption. 

General Advantages of distributed generation 

The main advantage DPEE derived from facts that transport costs represent about 2% total costs and 12 
% of the investment in the plant . Although this seemingly small share it nevertheless represents an 
Important cost element for the determination of where to locate the production of electricity . In 
addition, security supply from two sources ( electricity from a centralized system, and electricity 
produced from renewable ) rose significantly than supply only from a centralized system which can 
especially show in the summer in the coastal area. 

Special advantages DPEE are as follows: 

a) Installations for DPEE have significantly lower investment costs compared to large centralized 
production facilities . It also DPEE technologies are now known as makes it possible to further reduce the 
investment costs of the plant . Cost of maintenance of DPEE are significantly lower than the maintenance 
of centralized production facilities with trend of further reduction . 

b ) the sites for the installation of plants for DPEE compared to large centralized production systems are 
easier to find. And this scalling today can be sized until the household level which will be on some 
analysis be a crucial element for the formation of changes in the future structure of the eletricity price. 

c) All the more often subsidies and aid, particularly in the European Union , for the homogeneous 
technology acceptable to the environmental requirements are introduced significant in the decision to 
invest in plant for DPEE . 

d)IT has been accepted civil liability ( eg Kyoto Protocol) to reduce CO2 emissions and other harmful 
gases prefer using clean technology that renewable energy sources. 

e) Financial institutions in developed countries invest in projects for building distributed sources which 
are treathed like a real benefit. Here, the profitability is still not sufficiently high due to problems 
purchase surplus of electricity . 

f) Accommodation facilities for DPEE is usually close to the place of consumption thus allowing with 
insignificant losses transport and ease of use of waste heat (heating or cooling). 

g) High efficiency of which is achieved in cogeneration reduces operating  costs. 

h) All the more often block construction plant DPEE allows the quick installation and commissioning. It 
also was considerably short leaves necessary for getting the necessary permits (location, ecc… ). 20 

                                                             

20 DISTRIBUTED PRODUCTION OF ELECTRICAL POWER BY MEANS OF PHOTOVOLTAIC SYSTEM , LJ. Majdančić , L. 
Vištica 2008. 



50 

 

 

2.1. Detailed analysis of the distributed sorces of energy 

Modern power systems are generally developed over the last 50 years. Development followed the 
guiding idea according to which the large central generators by injecting electrical transformers force in 
the high-voltage transmission network. Then the transmission system used to transport power , often 
over long distances. Finally , the power from the transmission system through a series of distribution 
transformers channeled through medium and low voltage distribution network to consumers at a lower 
voltage .  

However, in the last decade growth a significant interest in connection of generating facilities to the 
distribution network . This intention is known as distributed production of electricity or dispersed 
generation. The conventional structure of modern power systems offer a number of advantages. Greater 
production units can be more effective and have been in operation with a relatively small number of 
operating personnel . 

Associated high-voltage transmission network Enables applications to minimize power reserve 
generators. Enabling the commissioning most efficient manufacturing facility at any time . Large amounts 
of power can be transmitted over long distances with limited losses. Distribution networks can be in this 
case, designed for one-way power flow and dimensioned only for the purpose of consumer loads . 
However, in recent years appeared more influence whose combination led to growing interest in 
distributed generation ( reduction of CO2 emissions , energy efficiency programs and the rational use of 
energy , deregulation and competition , diversification of energy sources, requirements for sustainability 
of national energy systems ... ) . 

Impact on the environment is one of the most important factors in considering the connection of new 
generation objects on the network. With concerns about emissions from fossil fuel power plants , 
renewable energy sources get your chance . Based on the Kyoto Protocol, many countries need to 
reduce CO2 emissions in order to reduce the impact on climate change.  Create programs to use 
renewable sources that include wind, small hydro, photovoltaic sources, natural gas, energy from waste 
and biomass. Cogeneration CHP schemes using waste heat thermal production facilities either for 
industrial processes or heating and are a very good way of increasing the overall energy efficiency. 

Renewable have significantly lower energy value compared to fossil fuels , which is why their power 
smaller size and geographically widely distributed . For example , wind farms should be located in windy 
areas , while biomass power plants usually have smaller capacity because of the cost of transport fuel 
relatively low energy value. These small plants joining mainly to the distribution network . 
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However, since then the distributed generation of electricity has become a frequent topic polarized 
technical discussion . On one hand, engineers are motivated by empirical knowledge about complexity of 
the drive power system that shows concern about the feasibility of mass elementary introduction 
unregulated and unmanaged generators to the distribution network . On the other hand, are 
enthusiastic proponents of renewable energy sources like wind power and combined cycle power plants 
( Combined Heat and power , CHP ) Who believe that such a production unit must be introduced into 
operation in order to meet domestic and international demands for reduction of CO2 emissions.  

Moreover , renewables increase sustainability EES in cases of possible energy crisis in the production of 
electricity , which is now dependent on the delivery of coal , gas and oil. In light of the new 
organizational guidelines within the power sector , there is a significant the impact of private investors. 
The impact is especially pronounced in the part of the total production of electricity which is called 
distributed generation . Initiatives potential investors that come with liberalization of energy markets 
adds to the need to consider the technical aspects of connection of renewable distributed nature, 
especially in the distribution network . Given the present state of development , distributed generation 
characterized by certain differences. Absence centralization in planning and creating a schedule of 
production refers to the dispatcher management of hierarchically highest centers of the underlying 
conduct distributed sources within the EES. 

Features drive power system determines the listing procedure of generating units in the production 
schedule or the need for conformity of reactive power in the system. In this way affecting the two main 
variable power system : frequency ( global indicator ) and voltage (local indicator ) . On the basis of long-
term and transient response of the basic variables are derived assessing the quality of delivered 
electricity . 

Currently, the distributed sources of watching almost exclusively as producers of energy ( kWh ), which is 
not contribute to other functions EES ( voltage control , network reliability , power reserves ... ) . 
Although this partly due to the technical characteristics of distributed resources , limited role of 
distributed generation was mostly created on the basis of administrative and commercial conditions 
under which they operate . In countries with a very marked increase in the construction of distributed 
sources often leads to clustering some of these reasons in a common or to a very marked superiority of 
one of the reasons. Such case, for example, occurs in Germany , where very high fees caused by a strong 
increase in construction wind farms. Review costs indicates the level natjecateljstva that occurs among 
different types of distributed resources. It is necessary to emphasize that the values roughly estimated . 
The real costs may deviate from these values, depending on individual site conditions . 

Application Conditions apply to the voltage level of the connection, the connection costs , the number of 
hours of operation , efficiency , own consumption ... Given the preceding reasons , in addition to wind 
power is very pronounced place in a distributed generation of electrical energy take combi power plant 
(CHP sources) . 

At the present time there are several scenarios under which it performs separation of different sectors 
EES of the vertically integrated structure to vertically and horizontally separated structures . In most 
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countries, however, prevailing trend of separation. At the same time , most countries have observed the 
strong growth in construction distributed sources . In some cases, separation within the structure of the 
power system is seen as the cause of rise building distributed sources. The increase is primarily occurs 
because in this way independent producers have open and free access to the market . On the other hand 
, there are countries like Norway where after the opening of the market share of distributed generation 
is not significantly increased . Specifically, in Norway these sources rarely economical than existing 
sources based on cheap energy from water resources. The role of distributed generation in the system 
depends largely on the structure of the market and the electric power industry , the rules connection to 
the network and subsidies. Based on these guidelines assess the possibility connection of distributed 
resources to the system , to any significant extent , and the possibility of their involvement in process of 
planning criteria. In most countries, the traditional structure of the system is based on large vertically 
integrated electric utilities . Such systems generally already have some experience with independent 
electricity producers ( IPP) and industrial plants. These manufacturers often not influenced dispatcher 
from the highest hierarchical management center . This is particularly the case if connected to the 
distribution network . In many cases these producers involved in the process planning system based on 
joint investments or other forms of cooperation with the vertical integrated electric power . Furthermore 
, there is no need for defining tariffs for connection to the system, for transmission and the additional 
services . Vertically integrated power utilities responsible for the security of supply. Distributed sources , 
which in the beginning are not competitive due to its high production costs, have the opportunity to gain 
only if subsidized ( eg renewables ) . In the case of a completely separate structure of electric power , 
vertical integration does not exist on the manner in which it occurred in the previous example . A trend 
towards the formation of an independent operator system that manages the transmission . Previous 
manufacturing sector is now competing with independent producers from industry or with other players 
( operators ) on the market and the distributed sources . possible reducing costs on the production side, 
after opening the market further reduced the odds distributed sources . On the other hand , there is the 
possibility of creating new markets , such as ' green ' for Renewable thus can still increase the odds of 
their implementation. Subsidies for specific types distributed sources are also feasible in terms of open 
market access . In the event that distributed sources are controlled from the center of the highest 
hierarchical and not to participate in the provision of additional services , but because of a profit motive , 
there is an imbalance in the market , which depends on its structure. Furthermore, distributed sources 
(except wind ) usually are connected near the consumer in distribution network, which basically helps to 
reduce losses in the transmission system . however, losses in the distribution network can be a limiting 
factor for the development of wind farms if they are with a great penetration in rural areas of low load 
density . Specifically, the wind power plants the distribution network may require the derivation of 
additional reinforcement parts of the same network, thus increase investment costs . Then emerge 
requirements for setting tariffs in the transmission ( and distribution ) . According to current standard 
terms, the role of the distribution network of passive in nature and boils down to the distribution of 
electricity to industrial consumers and households . In light of the new tendency to go to the application 
of distributed generation , there is a need for a distribution network active nature. Active distribution 
network to meet the demands of those consumers that their consumption can settle their own local 
production and excess reach the network . Since the reconnection wind power more frequently 
performed in the distribution network , the power system is supplied in changed situation in relation to 
the originally conceived . Passive role of the distribution network must be replace active . Changing roles 
often creates the need for the application of large investment project in network that would allow 
greater efficiency of production of electricity from wind power .  
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2.2. General problems in electricity production from wind power 

In order to balance the polarized views on wind farms should be considered economic and technical 
aspects associated with the terms of their connection to the network . the economic aspects considered 
only recently and it seems that will become apparent only in the deregulated system where There is a 
clear difference between the production of kWh and providing network services . With the changing 
trends of the active and reactive power after the wind power plants comes to altering the nature of the 
distribution network . network takes an active nature due to which occur significant technical aspects 
that need to be considered in appropriately . In most countries, attention is directed towards the 
creation of regulations and rules using which ensures the quality of supply to customers . Increased 
introduction of renewable electricity energy such as wind power creates an uncontrollable component in 
the electric power system. Based on weather forecasts it is possible to predict the mean wind speed in 
the short term , but not dynamic changes , minor or major , which occur around the mean speed. 
Dynamic changes of wind speed cause variability in the amount of injected power grid. This will cause 
further difficulties in regulating voltage and frequency , and the quality of electricity supplied . 

Technical aspects of the wind power plants are associated with the following problems 21 : voltage 
control and reactive power , frequency control and power management , stability voltage and angle , the 
quality of supplied electricity , security, reliability and availability . These general problems related to the 
technical obstacles that need to be bridged in order to to enhance the prospects for the construction of 
wind farms . Some of the technical obstacles that can occur locally within these general problems are: 
inadequate thermal sizing equipment, high levels short circuit , instability generator , inappropriate 
settings of transformers with variable gear ratio , interaction with voltage regulation based on the 
compensation of voltage drops along water, consumer exposure to the increased amount of stress in the 
steady state , an increase in losses distortion of the quality of delivered electricity , perturbation in the 
system protection.  Due to the split role of distribution networks , it is important to check the technical 
conditions of supply other consumer after the subject of connection of wind farms . In most cases the 
distribution network not designed to accommodate the generator. Moreover, the distribution network 
could be in operation and supply consumers over a greater number of years prior to the annexation. If the 
size of the wind farm construction represents a significant part of the network of power and its accession 
process has a significant impact on network characteristics. The network can severely limit the evacuation 
of power from the wind . Wind farm is therefore necessary analyzed as a component of the system . It is 
necessary to conduct a study analysis to assess the need for performing the possible reinforcement in the 
network after the connection of wind farms . In some cases study analysis can point out that , given the 
total cost, drive limit wind power is a better solution compared to performing the reinforcement of the 
network. 

                                                             

21 CIGRE ,  „Impact of increasing contribution of dispersed generation on the power system“ , WG , 1999 
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Designing distribution networks follows two main ideas: the electricity supply consumers with an 
acceptable quality of power under normal operation and to protect the integrity of the system in the event 
that it is part of a network of state failure . Study analysis relies on the power flow calculation , calculation 
short circuit calculation ing the stability of these . The budget is used to assess the severity of the technical 
problems may occur after the connection of wind farms to the grid. Particular attention should be paid 
problems of variability power in the network, increased levels of short-circuit current , quality supplied 
electricity , security , stability operations and cost effectiveness. Calculations are performed using actual 
parameters built into the equipment in wind and relevant network elements. 

 

2.3. The impact of solar power to the electric distribution network 

Global trends in energy policy in recent years, marked by the first increase demand for energy , 
conventional energy prices rise and the desire for exploitation of renewable energy sources. As a result 
of these initiatives , the last time there was a rapid growth of installed capacity photovoltaic systems 
especially in Germany , Spain, Italy  with further intensive research into the possibilities of achieving a 
significant share electricity from photovoltaic sources.  Given the time being still relatively small installed 
capacity of photovoltaic power plants in total share of production , their connection is performed mostly 
on the distribution network medium or low voltage . connection of these power to the grid is expected 
to largely positive impact on the operating conditions , ie the voltage profile and active power losses , 
although very often increase the voltage in the connection point the main limiting factor Photovoltaic 
power connector greater power to the distribution network . In case of photovoltaic power plants do not 
contributes to the short circuit current, because the network is connected to the inverter , so it can 
develop a power greater than rated. 22 

Potential problems can cause harmonic distortion , caused by operation of the DC –AC inverter. PV 
system is only limited by the time of day when there is maximum load , therefore, significant production 
plant can have a very favorable effect in reducing daily peak loads especially in the Croatia and taken into 
consideration the summer when the amount of people due to tourism is tripled. Taking also into 
consideration the small systems for maximum dispertion of solar power on the field , the influence of 
these small system is minimal. And this is another argument of implementation advantage and a benefit 
which can be gated from solar tecnology.  23Another crucial argument is that with the focused upport 
mainly on small solar systems there will be no need of upgrading the energy grid and the stability would 
improve. The actual electro energy grid in Croatia can take without any upgrade up to 500 MW on new 
small scale energy producers that can be easily localised on private homes. 

  

                                                             

22  http://www.ho-cired.hr/referati/SO4-11.pdf 

23  http://www.eihp.hr/~ndizdar/CIGRE2003_01.pdf 
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2.4. Distributed sources and their connection to the power grid 
 
 
Due to the growing demand for electricity and the reduction of conventional sources of electricity 
generation , we have witnessed a growing number of generating units connected to the grid ( EEM ) that 
produce electricity from renewable sources , especially the sun . In order to reduce losses in electricity 
transmission and thereby reduce costs , electricity begins to produce at or near the place of its 
consumption . This is called distributed generation of electricity 
energy . 
 
Distribution Network and Distributed PRODUCTION 
 
A ) Distribution Network 
 
The distribution network is part of the power distribution network that takes electricity from the 
transmission network in the HV / MV 110/35 ( 30 ) ( 20 ) ( 10 ) kV , and serves to distribute electricity to 
end ( medium and small ) consumers . Voltage levels that fall within the distribution network in the 
Republic of Croatia are : 35 kV , 30 kV , 20 kV , 10 kV and 0.4 kV . Exceptionally, in the city of Zagreb and 
the voltage level of 110 kV voltage level falls within the distribution network. 
 
 
B ) Distributed Generation 
 
Distributed Generation is a relatively new term that has gained great popularity in recent years [ 4 ] . In 
the literature there are a number of terms and definitions related to distributed generation . There are 
definitions with respect to the installed power units distributed generation , but considering that these 
power connection to the distribution network vary from country to country , this definition is not good 
just like the definitions related to voltage level . By comparison , and given the definition of distributed 
generation , in Sweden under the distributed generation power production units are considered less 
than 1.5 MW , but the intensity and wind park of 100 MW are also considered as distributed generation 
is made up of units of 1.5 MW of power ; New Zealand is distributed generation considered units of up to 
5 MW in England are a unit of less than 50 MW , while in Berlin to unit capacity of 300 MW . Also no 
breakdown by voltage level would not be good for the reason that in some countries the distribution 
voltages up to 35 kV and some up to 110 kV . In the city of Zagreb in the distribution Razin fall voltages 
up to 110 kV , while the rest of the country up to 35 kV . 
 
Various international conventions have committed most of the countries in the achievement of certain 
share of production capacity in renewables to achieve its goals , systems were created incentives to 
developing technologies should make competitive in the market and attract a large number of investors . 
Presence of distributed generation will change the character of the distribution network . The 
distribution network is gradually becoming an active network , which means that changes the direction 
of power flow , depending on current consumption and production of distributed sources . This creates 
additional problems for the distribution system operator in running the network , but also causes greater 
vigilance in protecting workers in maintenance facilities . Moreover , the very purpose of distributed 
generation is the local consumption of energy produced while the transfer of that energy in multi-
voltage level at greater distances only increased losses in power system . It is therefore necessary 
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detailed analysis of the impact of each source connected to the network . In order to determine the 
influence of each plant to the electricity network condition , it is necessary to analyze power flow on a 
daily basis with a focus on individual moments where the effect is most pronounced . Given the large 
number of small production units gathered mostly from intermittent sources , it is necessary to 
introduce advanced networks in the management of the distribution network and it becomes largely 
automated . It is necessary to develop a mathematical optimization models which will be implemented in 
advanced networks to enable optimal management distribucijke network . In this way, seek to reduce 
losses in the power system and allows local consumption produced electricity from distributed sources . 
 

The technology that is particularly accentuated in this paper photovoltaics . In the various analyzes and 
studies have proven that there are certain variations in the parameters of the power supply when 

connected photovoltaic power plants . But mainly if one considers the exclusive power of low power up 
to 10 kW , the same have a negligible impact on the electricity grid . In simplified concepts , it can be said 
that joining small power stabilize the electricity grid and reduce losses . It also costs connection of small 
photovoltaic power plants to the network is negligible , especially when compared with wind turbines , 

which require very large investments for the reception and connection of large wind turbines to the 
electrical grid distribution which bears ODS . It is also already mentioned that at present Croatian power 

system has the potential to accept without further adjustment of up to 500 MW of small distributed 
systems . But the best variant would be a kind of renewable energy MIX between the wind and sun . If 

we look at the curve of potential wind and sun throughout the year , we can see that complement each 
other 

.
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We have a similar situation during the 24 hour period where the sun and wind complement each other in 
time separate energy production. The sun produces most of the day, when the sun falls gradually cools 
the air and the air flow generated by the naintenzivnije at night time when the least amount of power in 
the system consumes. To recall, the energy strategy of the Republic of Croatia is planned initial plan of 
1200 MW of wind and 45 MW sun. 
 
 
Unquestionably distributed sources require ready network , or a network that will in the future have less 
losses which is also one of the goals of the foundation and energy strategy . It is therefore essential to 
develop a network just for the effective disposal of energy that flows through it al ii through the 
perspective of better acceptance of a large number of distributed . As already mentioned , although 
there is proctor for progress distributibne network and today is already possible desetorustruko increase 
the total capacity of small PV systems on a network . But what is important is to reduce the deployment 
of increasing the capacity of solar power plants in a way that is exclusively encourage small (household ) 
power to a minimum or almost no way adversely affect the present distribution network . 
 
Calculation of flows in the distribution network is essential the planning , construction and operation 
management  to system functioned well , and to the ultimate purchaser received quality electricity , it is 
good and reliable operation of the system in which they will be monitored changes and predict 
conditions that could impair stability of the system . We are witnessing a growing penetration of 
distributed production and this is another reason why should devote more attention to energy flows in 
distribution network . The biggest challenge for the planning and management of the distribution 
network today represents a large number of distributed sources who normally passive distribution 
network converted to active . Active distribution network in which extensively  apply new technologies , 
computerization and Automation makes advanced network . Increasing the share of distributed 
generation is changing the conventional ways planning and management of the distribution network . On 
the one hand , distributed sources make network planning even more complex , while on the other hand 
, other advanced network functionality allow acceptance of distributed sources with delayed 
investments to increase network capacity . Therefore, it is necessary develop mathematical optimization 
models that will be incorporated as a function of advanced network and thus enables optimal 
distribution network . thereby will increase the reliability of supply of end consumers , and losses in the 
power system to a minimum. 
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3. MAIN STATE ACTORS IN THE ENERGY OF CROATIA 
 
 
The environmental Protection and Energy Efficiency Fund 
 

The establishment, organization and management of the Fund 

Fund for Environmental Protection and Energy Efficiency Fund was established pursuant to the 
provisions of Article 60 paragraph 5 Environmental Protection Act ( "Official Gazette" , no. 82/94 . , 
128/99 .) And Article 11 Energy Act ( "Official Gazette" , no. 68/01 .) . The Law on Environmental 
Protection and Energy Efficiency was published in the "Official Gazette " no. 107/ 03) and is applied from 
01 january 2004th year . Under the provisions of the Environmental Protection Fund was established for 
the purpose of securing additional funding for projects, programs and similar activities in the field of 
conservation , sustainable use, protection and improvement of environment. According to the provisions 
of the Energy Fund has been established with the aim to participate in the financing of the national 
energy program taking into account energy efficiency and use of renewable energy sources. According to 
the Law on Environmental Protection and Energy Efficiency Fund was established to finance the 
preparation , implementation and development of programs, projects and similar activities in the field of 
conservation , sustainable use, protection and improvement of the environment and in the field of 
energy efficiency and renewable energy . 

The Fund was established as an extra-budgetary fund as a legal entity with established law. Public 
authorities relating to the adoption of administrative decisions regarding the payment of fees and special 
fees , keeping records payers , prescribing conditions to be met by the beneficiaries of the Fund and the 
conditions for the allocation of funds. The operations of the Fund shall be applied, in addition to the 
provisions of the Environmental Protection and Energy Efficiency, the provisions of the Budget Law, the 
General Tax Act and the Administrative Procedure Act. Founding rights and duties on behalf of the 
Croatian government performs. The Fund manages and funds available for operations and purposes 
determined by the Fund for Environmental Protection and Energy Efficiency. For the obligations with all 
its assets. The Republic of Croatia jointly and severally liable for the obligations of the Fund.  

Activity of the Fund includes activities related to the financing of the preparation, implementation and 
development of programs and projects and similar activities in the field of conservation, sustainable use , 
protection and improvement of the environment in the area of energy efficiency and renewable energy , 
in particular: 

 professional and other activities related to the acquisition, management and use of the Fund 
,commission in connection with the financing of environmental protection and energy efficiency 
provided by foreign states, international organizations, financial institutions and bodies, and domestic 
and foreign legal entities and individuals ,maintaining a database of programs, projects and similar 
activities in the field of environmental protection and energy efficiency , as well as necessary and 
available financial resources for their implementation , promotion, establishment and implementation of 
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cooperation with international and domestic financial institutions and other legal entities and individuals 
to finance environmental protection and energy efficiency in accordance with the National 
Environmental Strategy and National Action Plan for the Environment , Energy Strategy and 
Implementation Program for Energy Development Strategy , National energy programs , other programs 
and documents in the field of environmental protection and energy efficiency , and international treaties 
to which the Republic of Croatia is a party for the purposes identified in the provisions of the 
environmental Protection and Energy Efficiency Performing other duties related to encouraging and 
financing of environmental protection and energy efficiency established by the Statute of the Fund. 
The Fund may participate in co-financing other programs, projects and related activities in the field of 
environmental protection and energy efficiency, which are conducted on Croatian territory, when they 
are organized and financed by international organizations, financial institutions/bodies and other legal 
entities. 
 
The Fund will not call new tenders when a party is directly involved in co-financing and implementation 
of programs, projects and related activities regulated by the Law on Environmental Protection and 
Energy Efficiency. By-laws of the Fund shall determine the conditions that must be met by beneficiaries 
of the Fund, the conditions and manner of allocation of funds, criteria and benchmarks for evaluating 
requests for funds and the Fund's method of monitoring the use of earmarked funds and contractual 
obligations between the Fund and beneficiaries of its resources.  For the financing of these programs, 
projects and related activities of the Fund cooperates with banks and other financial institutions. The 
Fund grants funds to enterprises and individuals to finance the programs, projects and other activities, 
determined in accordance with the provisions of the Law on Environmental Protection and Energy 
Efficiency, by: 
 
- Loans, 
- Subsidies, 
- Financial assistance and donations. 
 

Funds are awarded on the basis of a public tender. 
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Croatian Electricity Transmission and Distribution Operator  
 
(HEP Group) 

Hrvatska Elektroprivreda (HEP Group) is a national electricity company which has been engaged in 
electricity production, transmission and distribution for more than one century, and with heat supply 
and gas distribution for the past few decades. Hrvatska Elektroprivreda is organized in the form of a 
holding company with a number of daughter companies. The parent company of the Group, HEP d.d., 
performs the function of HEP Group corporate management and guarantees the conditions for the 
secure and reliable electricity supply to customers. Within HEP Group there is a clear division 
(managerial, accounting, legal) of companies which perform regulated activities (transmission and 
distribution) from non-regulated ones (generation and supply). 24 
 

Generation 
 

HEP Grup has 4,000 MW of installed capacity for electricity production  and 974 MW of heat 
production capacity. Within HEP Proizvodnja d.o.o. there are 25 hydro power plants and eight thermal 
power plants fired by oil, natural gas or coal. Some of them  produce both electricity and heat in a 
combined-cycle, forming the backbone of the district heating system in the cities of Zagreb and Osijek. A 
daughter-company of HEP Proizvodnja d.o.o., Pumping station Buško blato d.o.o., is situated in the area 
of Bosnia-Herzegovina. Apart from HEP Proizvodnja, electricity within HEP Group is produced by TE 
Plomin d.o.o., a company co-owned by HEP-a d.d. and RWE Power which operates a 210 MW thermal 
power plant. HEP d.d. is a co-owner of Krško Nuclear Power Plant in Slovenia. 
 
HEP Obnovljivi izvori energije d.o.o. (HEP Renewable Energy Sources) deals with preparation, 
construction and use of renewable energy sources (wind, small waterways, geothermal water, etc.). 
 

Transmission and distribution 
 

Together with production sources, important components of the system are transmission and 
distribution networks (a total of 24 thousand transformer stations and 140 thousand kilometers of lines 
of different voltage levels). HEP Operator prijenosnog sustava d.o.o. and HEP Operator distribucijskog 
sustava d.o.o. are providers of public services of  electricity transmission and distribution, respectively, 
for the needs of participants in the Croatian market. 

Supply 

There are more than 2.3 million electricity customers and/or metering points in Croatia. Operator 
distribucijskog sustava d.o.o. is responsible for tariff customers’ supply. Supply for eligible customers is 
the responsibility of HEP Opskrba d.o.o., which is exposed to competition.  

 

                                                             

24 http://www.hep.hr/hep/en/group/ 
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Croatian Distribution System Operator (HEP DSO) 

Electricity distribution is the last component of the system, responsible for delivery of electricity to 
customers. The activity is performed by HEP-Operator distribucijskog sustava (HEP ODS) d.o.o., a 
distribution system operator company. In addition to distributing electricity taken from the transmission 
network, ensuring reliable customer supply, managing sales, metering, billing and payment collection for 
electricity supplied, HEP ODS is responsible for maintenance, replacement, reconstruction and 
development of distribution network and plant. 

Distribution system operator 

The tasks of the distribution system operator are: secure, reliable and efficient operation of the 
distribution network; ensuring non-discrimination toward distribution network users, including related 
companies within HEP Group; providing information to network users as needed for them to efficiently 
access and use the network; ensuring access to the network according to regulated, transparent and non-
discriminatory principles; and managing network losses and analyzing them on an annual basis. 25 

HEP ODS submits annual report  to the Croatian Energy Regulatory Agency, which, if necessary, can 
demand that certain measures be implemented in order to ensure the principles of transparency and 
non-discrimination. With prior consent from the Agency, HEP ODS adopts distribution network 
development and construction plan. This plan takes into account energy efficiency measures, demand-
side management and distributed production, which may postpone the need for strengthening the 
distribution network. Data relating to the possibilities of using the distribution network are public, they 
are updated once a year and published on the website. The operation and control of the distribution 
network are regulated in the Grid Code applicable to the Croatian electricity system.  

 

 

 

 

 

 

 

                                                             

25 http://www.hep.hr/opskrba/Zakon_o_energiji_pocisceni_tekst1.pdf 
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Electrical energy price structure in Croatia 

According to the Energy Law Art. 25th the total cost of electricity, or rather, the cost of electricity is made 
up of several components. The electyrical energy price contains the sequent components 26 

                    

NOTE: The regulated part is the same for all suppliers and the supplier does not have any influence on 
him 

Specification details of the parameters > 

Transmission network which transports electricity from power plants to distribution networks and large 
customers , as well as exchanges of power between the interconnected electric power system . The 
transmission network consists of air and cable lines for high voltage (typically 110 kV and more ) and 
switching facilities ( substations that enable transformation electricity from the grid one voltage level to 
another network voltage level and separation plant where connects few lines ) . As an integral part of 
electricity network , transmission network appear :  

on air and cable lines which electricity is transmitted between two switching plants , usually over long 
distances ( several kilometers to several hundred kilometers and more ) on "Network " transformers 
through which electrical energy is transformed from one voltage level to another , as follows: 

-  between two subnetworks within the transmission network ( eg 400/220 kV , 220/110 kV , 
400/110 kV ) 

                                                             

26 http://www.hep.hr/opskrba/cijena.aspx 
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-  the transmission network in the distribution network ( eg 110/35 kV , 110/10 kV ) 
-  the transmission network in the electrical system of a large industrial consumers ( e.g., 110/6 kV 

)  

 

Distribution network which electricity taken from the transmission network or smaller power plants 
connected to the distribution network distributes to medium and small consumers connected to the 
distribution network . Distribution system and the transmission network consists 2 air and cable lines ( 
but smaller nominal voltage , usually below 110 kV ) and switching plant ( also smaller nominal voltage 
with respect to the transmission network ) . The distribution network is usually divided into two parts : 

- Medium-voltage distribution network ( usually rated voltage 10kV , 20kV , 35kV ) 

- Low voltage distribution system ( usually a nominal voltage 0.4 kV ) 

As an integral part of the electricity network , the distribution network appear : on air and cable lines 
which electricity is transmitted over a distance which far less than the transmission network ( from tens 
of meters to several tens of kilometers ) on "Distribution " transformers through which electrical energy is 
transformed from one voltage level to another , as follows: 

- between two subnets within the distribution system ( eg, 35/10 kV , 10/0.4kV ) , 

- the distribution network in the electrical system of industrial consumers ( eg 35/6 kV , 10/0.4 kV ) . 27 

 

Regulated  part  

In order not to wide to much the details regarding the regulated part , a connection to the respective 
official gazzete material link will be accented. 

http://www.hep.hr/opskrba/propisi/tarifni_sustav_prijenos.pdf 

http://www.hep.hr/opskrba/propisi/tarifni_sustav_distribucija.pdf 

http://narodne-novine.nn.hr/clanci/sluzbeni/2011_01_8_164.html 

 

 

 
                                                             

27 http://marjan.fesb.hr/~rgoic/dm/skriptaDM.pdf 
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HEP Renewable Energy Sources – HEP OIE 

HEP Obnovljivi izvori energije (HEP Renewable Energy Sources) is a daughter company of Hrvatska 
Elektroprivreda, founded in October 2006 with the purpose of grouping and supporting renewable 
energy projects. 
 
Objectives 
 
- Make profit from sales of electricity produced by “new” renewable sources (small hydro power plants 
up to 10 MW of electric capacity, wind power  plants, geothermal power plants, biomass power plants 
and other sources) at the specific feed-in tariff. (NO SOLAR MENTIONED HERE even if is less costly for the 
grid and the higher feed in tarifs are for solar).  
 
- Improve the overall CO2 emission balance, which may help in the planning and building of fossil-fuel 
base load plants. 
- Contribute to diversification of primary energy sources and reduce oil and gas price fluctuation risk. 
- Develop new competencies in the field of renewable energy sources. 

Mission 
Research and development financing and exploitation of renewable energy sources in order to secure 
reliable and economical electricity production in such a way as to meet HEP Group's sustainable 
development and environmental protection objectives. 
 
 
Vision 
To be a leading investor and producer of electricity from renewable energy sources in the region as well 
as the leader of the Croatian electricity cluster in the field of renewable energy sources. 
HEP OIE works with domestic and foreign partners in renewable energy projects. The company provides: 
 
- Technical cooperation: sitting, technical description, equipment, construction, 
- Financial cooperation: co-financing profitable projects of partners. 
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Croatian implementing agency for energy efficiency programmes HEP 
ESCO 
 

HEP ESCO provides services in energy project development and focuses specifically on energy efficiency 
projects. Projects include modernization, reconstruction and rehabilitation of existing plants and 
facilities. 
The subsidiary promotes energy efficiency and the use of renewable energy sources in non-residential 
buildings. In this context, HEP ESCO participates in the Euopean Commission's Green Building voluntary 
program. Initiated in 2005, this programme provides guidelines to owners and users of non-residential 
buildings for the improvement of energy efficiency and use of renewable energy sources. 
 In December 2007, a second phase of the project – GreenBuildingplus – began and for the continuation 
of the program, the Energy Institute Hrvoje Požar was appointed as one of ten partners and a national 
contact centre for GreenBuildingplus. The objective of the program is to: 
 
- Improve the efficiency of energy use; 
- Promote and use renewable energy sources; 
- Reduce the use of fossil fuels: 
- Protect the environment by reducing CO2 emissions, and; 
- Increase the security of energy supply. 
 
Any company or organization which will contribute to the objectives of GreenBuilding program can 
participate. 
 

Croatian Energy Regulatory Agency (HERA) 

HERA is an autonomous, independent and non-profit public institution. HERA's obligations and 
responsibilities are based on the Act on the Regulation of Energy Activities, the Energy Act and other acts 
regulating specific energy activities. The founder of HERA is the Republic of Croatia and the founding 
rights are exercised by the Government of the Republic of Croatia. HERA is responsible for its work to the 
Croatian Parliament. 
 
HERA performs the following activities: 
 
- Electricity market regulation; 
- Granting of the status of eligible electricity producer; 
- Providing opinion to the Ministry: 

 
1) on the tariff system for the production of electric power from  

renewable energy sources and cogeneration, 
2) on compensations when providing incentives for renewable sources  

and cogeneration and on compensation for stranded costs; 
3) on the proposed amounts of compensation for the organization of the  

electric energy market; 
4)  on general conditions of energy supply; 
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5)  on procedures and criteria for approval and construction of  
     generating facilities; 
 

 
Moreover, HERA supervises the application of all tariff systems and prescribed compensations, organizes 
and carries out tendering procedures for the construction of generating facilities; provides its opinion or 
consent to draft regulations in the energy sector for which it is authorized to, according to the Act on the 
Regulation of  Energy Activities and other legislation regulating particular energy activities; 
supervises energy undertakings, pursuant to the provisions of The Energy Act and other legislation 
regulating particular energy activities; supervises the quality of services provided by energy undertakings; 
publishes information and data on energy efficiency and the use of energy; Participates in the energy 
policy design; cooperates with ministries and competent inspection services in accordance with special 
laws; collects and processes data related to the activities of energy operators; submits requests for 
misdemeanour offense proceedings; settles disputes related to carrying out of regulated energy activities, 
in particular with regards to the following; 28 
 
- Rejection of connection to the transmission network/transport system; 
- Determination of compensation for connection and usage of the transmission  network/transport 
system. 
 

 

Croatian EnergyMarket Operator – HROTE 

 
HROTE performs tasks necessary for the functioning of energy markets in the Republic of Croatia and 
monitors relationships between market participants. HROTE also plays an important role in stimulating 
the production of electricity from renewable energy sources and cogeneration systems, as well as in 
stimulating the production of biofuels for transport. HROTE has been organizing the electricity and gas 
market as a public service, under the supervision of the Croatian Energy Regulatory Agency (HERA).  
The company's core activities are the promotion of electricity produced from renewable energy sources 
and cogeneration, and encourage the production of biofuels for transport. 
 
The basic tasks of the electricity market are: 
 
- Adoption of rules Electricity Market (Market Rules); 
- Keeping records of entities in the electricity market; 
- Recording of contractual obligations between entities in the electricity market; 
- Calculating Croatia’s energy balance; 
- Analyzing the electricity market and proposing measures for its improvement. 
 

                                                             

28 www.hera.hr 
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Grid infrastructure (HEP OPS – Transmission System Operator) 

 
The Croatian TSO – Transmission System Operator – (HEP OPS) is responsible for transmission planning, 
and has to prepare short term transmission development plans (3 years). Network development plans 
have to be approved by the regulatory authority. Transmission investments in Croatia are financed 
through transmission fees and loans. The grid code defines planning criteria. 
The main criterion for network planning is the so-called (n-1) criterion, related to the loss of single line, 
transformer and generator. In practice, should a designed plan for a RES installation put one branch or 
generator of the grid out of operation, it would not be applicable for grid connection and would 
therefore have to be re-designed. Such a scenario applies as much to RES installations as to conventional 
electricity production units. Croatia’s TSO does not use different line loading limits for winter and 
summer periods, and does not allow short-term overloading above permitted limits. The TSO does not 
valuate the probability of (n-1) events, and does not use any other technical criterion in network 
planning. For planning purposes, load flow and security analyses are conducted. 
 
The TSO valuates possible investments according to economic criteria, although these specific criteria 
have not been defined by the grid code or any other document. Some planning studies for Croatia’s TSO 
were prepared by using a profitability index as a ratio between benefits and costs of network 
investments. 
Economic function in those studies included loss of load costs, re-dispatching costs and costs of losses. 
Undelivered electricity costs in Croatia have been estimated to 2.56€/kWh. 
Different criteria for interconnection lines are not applied. 

The most important uncertainties in the future, which are taken into account during transmission 
network planning through multi-scenario and probabilistic analysis, are: 
 
- New power plants size and location 
- Generators engagement 
- Hydrological conditions 
- Branches availability 
- Market transactions 
- Country power balance 

Uncertainties are taken into account through different planning scenarios, while uncertainties in 
branches availability are taken into account by using probabilistic methods and by applying economic 
planning criteria. HEP-OPS does not conduct risk estimations. 
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Croatia’s grid code 
 
The Croatian Grid Code defines the objectives and scope of transmission system planning, planning 
criteria and stability requests. TSO (HEP-OPS) shall perform the following tasks in transmission system 
planning: 
 
- Transmission shall be planned and designed to transmit contracted or predicted energy flows, to allow 
reliable system operation and control and to assure economical supply with voltages that are within 
quality range; 
 
- Transmission shall be designed according to the (n-1) criterion (see above); 
 
- Transmission shall be planned taking into account existing loadings and power plants production, 
requests of distribution networks and consumers requests that are connected or will be connected to 
the grid in short, mid and long term period; 
 
- Transmission shall be developed using solutions that fulfil technical criteria with minimum costs. The (n-
1) criteria is applied to 400 kV, 220 kV and 110 kV network, and it is related to the single loss of one line, 
cable, transformer, interconnection line or generator when following events have to be avoided: 
 
- Permanent disturbance of ratings (voltage, frequency, current) that jeopardize system operation or 
cause    equipment malfunction; 
- Changes or interruption of long-term contracted electricity exports; 
- Loss of load; and 
- Tripping of remote elements that are not directly influenced by failures. 
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Conventional Electricity Market 

 
Capacity concerns 
 
Croatia is increasingly dependent on electricity imports as the result of growing consumption and lack of 
new investment in power generation capacities. In recent years Croatia has imported more than 20% of 
its electricity consumption. 
 
The losses in transmission and distribution of energy consumption increased in the total primary energy 
supply. Coal consumption also increased dramatically in this period, by 107.8%. Electricity imports fell by 
approximately 18% in 2010 compared to 2009, with a net electricity import to the country of 26.1%. The 
entire bulk of coal used in Croatia is now imported from South Africa and South American countries. 
 

 

Ownership 
 
The Electricity Market Act outlines the dynamics of electricity market liberalization. Two customer 
groups are identified in Croatia: eligible and tariff customers. However, since July 2008 all customers are 
deemed eligible customers and can choose a supplier on a free market and negotiate the electricity 
price. The Electricity Market Act also introduces the concept of a privileged producer, a status that can 
be obtained by a producer which simultaneously produces electricity and heat in an individual 
generation facility or utilises waste or renewable energy sources in an economic way while taking into 
account environmental protection measures.  
 
However, the Croatian energy sector is characterized by its monopolistic nature, i.e. the State owns or is 
majority shareholder for electricity production, transmission, distribution and operation. Nonetheless, 
specific energy sub-sectors, such as natural gas distribution or retail sale of petroleum products, together 
with the distribution of LPGT, are still partially in the hands of private market actors. 
In accordance with the energy legislation, Hrvatska Elektroprivreda d.d. (HEP) was transformed in 2002 
into the HEP Group, a system of affiliated companies performing core electric activities and auxiliary 
activities. The HEP Group is a holding consisting of the parent company (HEP) and its subsidiary 
companies over which HEP exercises prevailing control:  
HEP Production, HEP Transmission, HEP Distribution, HEP Supply, HEP Gas, HEP District Heating, Sisak 
District Heating. The privatization of HEP has been performed in accordance with the HEP Privatization 
Act. T.E. Plomin d.o.o. is a joint venture between RWE Power AG and HEP, is privatelyowned and 
financed, and is responsible for electricity generation at Plomin 1 & 2 thermal power plants.  
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Competition 
 
The competition in power generation was introduced by the Law on Electricity Market (Official Gazette 
No. 68/01, 177/04). The Electricity Market Act defines the role of the distributions system operator, the 
transmission system operator, the market operator and the provider. The energy activities are 
performed as market activities (generation of electricity for privileged buyers, supply of electricity to 
privileged buyers, and marketing, intermediation and representation on the electricity market) and as 
regulated activities which are performed as public services (generation of electricity for tariff buyers, 
transmission of electricity, distribution of electricity, management of the electricity market, and supply 
of electricity for tariff buyers). 
 

Currently, three companies have been granted permits to generate electricity: 
 
- HEP Proizvodnja (member of the HEP Group) 
- TE Plomin d.o.o (member of the HEP Group) 
 
o NOTE: TE-Plomin is currently equipped with two coal generators. However, a public tender for 
construction and delivery of a third coal 
generator has been launched in 2011, for delivery this year. For more information see  
http://www.fairfin.be/carbon/plants/plomin-3-coalpower-plant 
 
- INA Industrija nafte dd. 
 
However, the HEP Group still has a factual monopoly in transmission, distribution and sale of electricity, 
as only members of the HEP Group have been granted permits for the performance of activities of 
transmission of electricity, distribution of electricity, managing of electro-energetic systems, and 
organisation of electricity market. 

 
Short Energy framework overview  
 
The Energy Strategy of Croatia was adopted by the Croatian Parliament on March 2002, for a period of 
10 years. The principal objectives of the energy policy of the Republic of Croatia are stated in the Energy 
Sector Development Strategy (Official Gazette 38/2002 – summary). Some of the main objectives of the 
Energy Strategy are: 
 
- Improvement of energy efficiency from the production, transformation, transmission and transport to 
distribution and consumption of energy; 
- Utilization of renewable sources of energy which will be in accordance with sources, technological 
development and economic policy as a whole; 
- Environmental protection, which in the energy sector implies the primary action in connection with 
energy efficiency, renewable sources, choice of energygenerating products and application of state-of-
the-art protection technologies, quality legislation and supervision, the public opinion and education and 
promotion of best practices. 
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Legislation correlated to the Croatian energy sector 29 
 

Energy Laws | Energy Regulations | Privatization | Energy Charter and Protocol | Strategy | Environment 
| Other laws | EU Legislation | Europe  

Source : Energy Institute „ Hrvoje Požar“ 
 
Energy Sector Laws 

 Energy Law (.pdf / 215 kB) 
 Law on Electricity Market (.pdf / 208 kB) 
 Law on Gas Market (.pdf / 164 kB) 
 Law on Oil and Oil Derivatives Market (.pdf / 128 kB) 
 Law on Regulation of Energy Activities (.pdf / 97 kB) 

Privatization 

 Law on privatization of INA (.pdf / 130 kB) 
 Law on privatization of HEP (.pdf / 120 kB) 

EU legislation 

Directives | Decisions | Regulations | Communications 

Directives 

 Corrigendum to Council Directive 2004/74/EC of 29 April 2004 amending 
Directive 2003/96/EC as regards the possibility for certain Member States to apply, in respect 
of energy products and electricity, temporary exemptions or reductions in the levels of 
taxation (.pdf/51kB) 

 Council Directive 2004/67/EC of 26 April 2004 concerning measures to safeguard security of 
natural gas supply(.pdf/115kB) 

 Directive 2004/18/EC of the European Parliament and of the Council of 31 March 2004 on the 
coordination of procedures for the award of public works contracts, public supply contracts 
and public service contracts(.pdf/528kB) 

 

                                                             

29 www.eihp.hr 



72 

 

 Directive 2004/17/EC of the European Parliament and of the Council of 31 March 2004 
coordinating the procurement procedures of entities operating in the water, energy, 
transport and postal services sectors(.pdf/471kB) 

 Directive 2004/8/EC of the European Parliament and of the Council of 11 February 2004 on 
the promotion of cogeneration based on a useful heat demand in the internal energy market 
and amending Directive 92/42/EEC 
(.pdf/ 266kB) 

 Council Directive 2003/96/EC of 27 October 2003 restructuring the Community framework 
for the taxation of energy products and electricity (.pdf/ 192kB) 

 Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 
establishing a scheme for greenhouse gas emission allowance trading within the Community 
and amending Council Directive 96/61/EC(.pdf/ 163kB) 

 Corrigendum to Directive 2003/55/EC of the European Parliament and of the Council of 26 
June 2003 concerning common rules for the internal market in natural gas and repealing 
Directive 98/30/EC (.pdf/ 92kB) 

 Directive 2003/55/EC of the European Parliament and of the Council of 26 June 2003 
concerning common rules for the internal market in natural gas and repealing 
Directive 98/30/EC (.pdf/ 180kB) 

 Directive 2003/54/EC of the European Parliament and of the Council of 26 June 2003 
concerning common rules for the internal market in electricity and repealing 
Directive 96/92/EC - Statements made with regard to decommissioning and waste 
management activities (.pdf/ 166kB) 

 Directive 2003/4/EC of the European Parliament and of the Council of 28 January 2003 on 
public access to environmental information and repealing Council Directive 90/313/EEC (.pdf/ 
131kB) 

 Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002 on 
the energy performance of buildings (.pdf/ 128kB) 

 Corrigendum to Directive 2001/80/EC of the European Parliament and of the Council of 23 
October 2001 on the limitation of emissions of certain pollutants into the air from large 
combustion plants (.pdf/ 90kB 

 Directive 2001/80/EC of the European Parliament and of the Council of 23 October 2001 on 
the limitation of emissions of certain pollutants into the air from large combustion 
plants (.pdf/ 205kB) 

 Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 
on the promotion of electricity produced from renewable energy sources in the internal 
electricity market (.pdf/ 134kB) 

 Council Directive 1999/32/EC of 26 April 1999 relating to a reduction in the sulphur content 
of certain liquid fuels and amending Directive 93/12/EEC (.pdf/ 63kB) 

 Council Directive 98/93/EC of 14 December 1998 amending Directive 68/414/EEC imposing 
an obligation on Member States of the EEC to maintain minimum stocks of crude oil and/or 
petroleum products (.pdf/ 48kB) 

 Council Directive 85/337/EEC of 27 June 1985 on the assessment of the effects of certain 
public and private projects on the environment link 

DECISIONS 
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 2004/156/EC: Commission Decision of 29 January 2004 establishing guidelines for the 
monitoring and reporting of greenhouse gas emissions pursuant to Directive 2003/87/EC of 
the European Parliament and of the Councillink 

 Decision No 1229/2003/EC of the European Parliament and of the Council of 26 June 2003 
laying down a series of guidelines for trans-European energy networks and repealing Decision 
No 1254/96/EC (.pdf/ 122kB) 

 2002/358/EC: Council Decision of 25 April 2002 concerning the approval, on behalf of the 
European Community, of the Kyoto Protocol to the United Nations Framework Convention on 
Climate Change and the joint fulfilment of commitments thereunder (.pdf/ 161kB)  

REGULATIONS 

 Regulation (EC) No 1228/2003 of the European Parliament and of the Council of 26 June 2003 
on conditions for access to the network for cross-border exchanges in electricity (.pdf/ 118kB) 

 COMMUNICATIONS 

 Communication from the Commission to the European Parliament, the Council, the European 
Economic and Social Committee and the Committee of the Regions: White Paper on services 
of general interest 

 Green Paper on public-private partnerships and community law on public contracts and 
concessions 

 Communication from the Commission to the European Parliament and the Council: Energy 
Infrastructure and Security of Supply 

 Proposal for a Decision of the European Parliament and of the Council laying down guidelines 
for trans European energy networks and repealing Decisions No 96/391/EC and No 
1229/2003/EC 

 Proposal for a Regulation of the European Parliament and of the Council on conditions for 
access to the gas transmission networks 

 Proposal for a Directive of the European Parliament and of the Council concerning measures 
to safeguard security of electricity supply and infrastructure investment 

 Proposal for a Directive of the European Parliament and of the Council on energy end-use 
efficiency and energy services 

 Proposal for a Council Directive amending Directive 77/388/EEC as regards the reduced rates 
of the value added tax 

 Communication from the Commission to the Council and the European Parliament on the 
Development of Energy Policy for the enlarged European Union, its neighbours and partner 
countries 
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4. ENERGY 
 

4.1. The concept of energy 
 
The energy permeates the entire universe , no physical, chemical or biological process might take place 
without the presence of energy. 
Everything is energy . Matter can be defined as energy in condensed form : matter and energy 
can be transformed into one another on the basis of the principle identified by Einstein and summarized 
in the well-known formula " E = mc2 " , where E is energy, m is mass and c is the constant speed of light 
in vacuum . In physical terms , the energy is defined as " the ability to do work that a body or a system 
possesses by virtue of certain characteristics , or who sells or buys the change of these . " 
 
The etymology of the word energy is Greek, it comes from energheia , consisting of en , a term that 
signifies the Italian into , within , and ergon , which translates to the phrase diagire capacity ; Aristotle 
used this term giving him the meaning of effective action , during the Renaissance, the influence of 
Aristotle saw to it that the lemma was connected to the idea of expressive power and was used primarily 
in poetry . But it was only in 1619 that Kepler used the word with the meaning that is currently allocated 
in physical science , namely nell'accezione , defined above, to a system's ability to perform a task . 
Energy is essential to life on earth , because life itself, in all its aspects , transformation of energy . It is 
the main driving force of the development of any society. There is no social or economic growth is 
closely linked to the availability of energy sources and the ability to use these efficiently. The use of fire 
and wind, until the invention of the steam engine and the advent of technologies based on electronics, 
energy doses have been increasingly channeled towards human purposes through increasingly complex 
systems , and with an impact remarkable , both creative and destructive to human life , and the entire 
biosphere. Not all of the energy present in a system, however, is stored in a usable form ; therefore , in 
practice , the amount of energy of a system , available for producing work , can be much less than the 
total system . In 1964 , the student of physics Soviet Nikolai Kardashev proposed a classification of 
civilization based on their ability to usefully employ the energy available . 
According to his theory , at present , human society would be classified as type 0.7 , and you would start 
to type I, stage in which man would be able to take advantage of all the solar energy arriving on the 
planet , and delete the recourse to the use of fossil fuels , and this stage would lie in a time horizon of 
between one and two centuries. In the distant future , among the thousand and five thousand years 
Kardashev suggested the transition to Type II civilization , characterized by the ability to use all the 
power of a star, in quantitative terms, 1026 watts, this would lead to the development potential of 
unimaginable magnitude . It is difficult to determine the degree of truth there may be in the forecast , 
sometimes sci-fi , carried out by Kardashev , which, however, it is undeniable , despite the existence of 
opinion movements pushing for an outright reduction of energy use , is the inference that in the future 
will require the development of human society ever larger quantities of this precious resource. 
 
It is not , in fact, conceivable that the majority of human beings give up the many benefits that can be 
derived from having access to a reasonable amount of energy , designed to improve the living conditions 
and to promote the best use of available time and intellectual capacity , freed from the burden of heavy 
physical exertion . Of course , the energy is not free in the sense that , like all things of which there is a 
shortage , has its price , not only quantifiable in money, energy production involves also produce 
undesirable phenomena , such as occupation of territory , unpleasant impacts on the landscape, 
pollution , noise and other discomforts of various kinds. 
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For each energy source is important, therefore, to consider three key issues , which by the way are also 
the ones that should guide from the political point of view , the choice of a strategy for energy supply : 
the availability , cost , and protection of ' environment . 
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4.2. Primary and secondary sources of energy 
 
The energy sources are the sources from which to derive the energy necessary for the man performing 
any type of activity. A first distinction that is proper to make in the context of renewable energy sources 
is that between primary and secondary . 
 
A source of energy is considered primary when it exists in nature in the form directly usable and is not 
derived from the processing of any other form of energy . Fall into this classification as oil, coal , natural 
gas , biomass , nuclear fuels , sources renewable energy : solar, hydro, wind and geothermal energy. 
Secondary sources of energy, or energy carriers , can not be deemed natural resources , because they 
are not readily available in nature, but are derived from primary sources , appropriately dealt with 
through technological operations , are made usable in other forms , most suitable to transport or to the 
various human uses . Secondary sources are, for example, gas liquefied petroleum gas ( LPG ) , gasoline , 
electricity, energy. 
 
 

4.3. Conventional and alternative energy sources 
 
Another distinction that can be made is that between conventional and alternative sources of energy. 
Fall into the category of conventional sources of fossil fuels , while all other sources of energy different 
from the latter are defined alternatives.  
The concept of an alternative energy source arose and development during the 70s, valley the oil crises 
of 1973 and 1979 , which were highlighted in the obvious way problems and risks to society from 
un'eccesiva from dependence on oil and , in more general , from procurement of renewable fossil fuels. 
Apparently, the division between conventional and alternative sources is similar to that of which 
will be discussed shortly, which distinguishes the exhaustible sources of energy from renewable and , 
therefore , could be considered superfluous , but it is not, the class of alternative energy is larger 
that of renewable and, for example , includes in its interior an important energy source non-renewable 
energy from fission nucleareenergia . 
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4.4. Renewable and non-renewable energy sources 
 
A basic differentiation for the purposes of the present discussion is that between sources renewable and 
renewable . The first category includes all the sources of energy whose production cycle or reproduction 
is not characteristic times comparable with those of their consumption by man , the exploitation of 
which makes their presence on planet Earth increasingly scarce and therefore , are subject to run out 
over a time interval much shorter than most intense will be using them for years to come .  
 
Fall into this category , in essence, the fossil fuels ( coal, oil, natural gas) and nuclear ones (mainly 
uranium ) . Renewable sources of energy are those which, by referring to the time scale 
human , may be considered substantially inexhaustible ( wind , sole83 , water, heat 
endogenous terrestrial) or can reproduce very quickly ( firewood and biomass in general). 
 
In the context of renewable energy can be made by distinguishing the sources of cataloging further 
Renewable classic , new sources of renewable energy ( NFER ) and innovative sources of energy 
renewable. This distinction is related to the stage where there are technologies that allow 
use by man. The classic inexhaustible sources are those whose exploitation takes place through 
technology widely tested and consolidated over time and such as to be considered fully 
mature , this is the case hydroelectric and geothermal . The new renewable sometimes made manifest 
with the expression or non-conventional sources second-generation renewable , are those for which , in 
recent years , have focused , with success , the main efforts in the research and development of 
technologies suited to their use on a large scale, this is the case of wind, solar PV and thermal , of 
biomasse84 . 
 
Innovative renewables , also known as brand new sources of renewable energy sources 
renewable energy of the future , or, finally , in connection with the NFER , renewable third generation, 
substantiated in the latest technologies , many of which are still in the embryonic stage of 
experimentation. Among the renewable energy of the future ones that appear at the most promising 
seem to be exploited by the solar technology , and thermodynamics in concentration the marine source , 
in its many forms. With regard to the production of electricity the energy sources and , in particular , the 
renewable sources can further be divided into programmable sources programmable , depending that 
the production of energy can be modulated and programmed in according to demand or not. In the first 
group , in addition to non-renewable sources , such as fossil fuels and the nuclear , include: hydroelectric 
power produced by plants in the tank and basin , the biomass, including those in the biodegradable 
fraction of municipal solid waste , while among the sources are not programmed to be counted almost 
all renewables , including: wind, solar, geothermal , hydroelectric plants produced by flowing water and 
so on. 
 
In the last analysis , it can be seen that by extension can be defined renewable energy all those obtained 
from sources whose use does not affect its availability for future generations future . In this case, 
alongside the term " renewable energy " to that of " sustainable energy " and it is clear the reference to 
the concept of sustainable development that is based on considerations environmental and social . This 
thing makes evident the impossibility to draw up a definitive list and exhaustive of what are the sources 
of renewable energy . In the remainder of this paper will be further explored the topic and we will try to 
provide an overview of the comprehensive as possible of the main , or one of the most promising 
sources energy sources. 
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4.5.  Renewable Energy and economy 
 
With increasing awareness of climate change risks , many countries are selecting  strategies for a 
transition to low carbon economies and therefore national energy systems.  A major decarbonisation 
strategy and idea is well known , which is the  substitutional of fossil power generation with renewable 
energy sources .  
 
The expected benefits from this possition is lowwering the emissions of CO2 and other air pollutants. The 
process of decarbonization may also have favourable economic impacts which are mostly interesting for 
countries like Croatia where a economic positive momentum is needed in the moment of writing this 
thesis . Here we are talking for instance about creating opportunities in manufacturing and services. 
Which impllicate local and regional small companies and jobs that would be mostly done by local people. 
This model is already tried and implemented and some known expectations and results can be expected. 
 
However, it is clear that climate protection does not come without costs  or in this case it is better to call 
them investnments. In particular, utilising renewable energy sources (RES) incurs additional upfront 
investments and may substitute income and jobs in the conventional energy industry. The balance of 
economic benefits and costs is dependent of the quality of organization of the national plan and 
strategies and therefore can be depending on that quite ecconomicaly positive. 
 
The overall economic impact of increasing the contribution of renewables to energy supply is the 
outcome of multiple interacting and counterbalancing mechanisms. The deployment of renewables 
promotes innovation, facilitates the development of a green technology sector and creates new 
markets. In the case of small states like Croatia this differsifications in the promoted business sectors is 
crucial for longterm prosperithy. But also the activities in other sectors of the economy can also benefit 
via inter-industry relations such as the supply of intermediate inputs or manufacturing equipment and 
therefore also from this point of view where Croatia has a gap o mainfacturing sector a new energy 
tecnology education and facilities would have a positive impact on the exporting balance of Croatia.  
Further, drawing on domestic renewable energy sources decreases a country’s imports of fossil fuels , 
and here also Croatia has a role where should look the renewables thrue an optic of energy stabilization 
and independance.  
 
On the other hand, investment and employment in the conventional energy industry is displaced. Due to 
additional costs, renewables still hinge on policy support but here the decline in this support is quite fast 
and very. A great expample for that is Germany where the concept of green parity has already taken 
place in several regions.  
 
Importantly, these developments will trigger second-order effects which affect employment and 
growth of the overall economy, but also the relative importance of various sectors, i.e. the sectoral 
structure of the economy. Due to different income elasticities of demand, for example, the budget 
effect will influence production differently by sector.  
In different analisys the fact of energy price increase can be an argument for not looking the RES like and 
investment but like a cost , nontheless all this analisys also accents that every realy invested Euro in the 
reinforcment of the RES big picture has media and long term VERY POSITIVE effects on the same 
electricity price. And there fore in  a period of time this supports for the RES therefore stabilizes the price 
of energy with the fact that this samo energy is muchless dependable from outside factors that before 
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the implementation of the RES. It should be stressed that structural change is an ongoing process in an 
economy and the induced structural change in the context of decarbonisation strategies comes along 
with additional risks, but also with opportunities. Hence, in order to fully assess the impact of 
decarbonisation strategies on the economy, the analysis needs to account for the interrelated and 
counterbalancing effects in an economic system and needs to go beyond the aggregate level and provide 
insights on sectoral effects in the economy.                       

 

4.6. Renewable energy expansion 
 
In recent years, the use of RES like wind, solar, biomass and hydro has increased substantially 
worldwide. For example, global installed wind capacity increased from 6.1 GW in 1996 to 198 GW in 
2010, whereas global solar photovoltaics capacity grew from 0.7 GW to 40 GW. Total investment into 
renewable energy technologies rose from US-$22 billion in 2004 to US-$211 billion by 2010 (REN21, 
2011). In coming decades, further large-scale deployment of RES technologies is projected in most 
industrialized countries (IEA, 2010). For example, the European Union aims to increase the share of 
renewable energy in final energy consumption to 20% by 2020, which implies even larger shares in 
power generation . 

If we take the case of Germany , the growing shares of renewable energy in final energy consumption 
between 1998 and 2010 are very interesting for analisys. The share in total final energy consumption 
increased from around 3% in 1998 to 11% in 2010. The development in the power sector is most 
remarkable. The share of renewable energy in gross electricity consumption rose from 4.7% in 1998 to 
16.8% in 2010. In 1998, hydro power accounted for the largest part of renewable generation (70%). 
Wind power (17%) and biomass (6%) played minor roles, while photovoltaics were virtually absent 
(BMU, 2010a). This changed dramatically by 2010, with wind power providing 36%, biomass 33% and 
hydro power only 19% of renewable power generation. Photovoltaics, which had the largest growth 
rates, accounted for around 12% in 2010 (BMU, 2011). In the future, further large-scale deployment of 
renewable generation capacity is planned in Germany, such that the power sector could be mainly based 
on RES in the long run. According to the government’s Energy Concept of 2010, renewables should 
supply 35% of gross electricity consumption by 2020, 50% by 2030 and 80% by 2050 (BMWi and BMU, 
2010). The same starting energy picture but in much smaller scale we have also in Croatia. With the 
important fact , and that is that the insolation in Croatia is more that double the insolation in Germany. 
 
We must therefore again accent that the renewable energy boom in Germany was triggered by 
supportive policies especialy for the small scale PV tecnology. Renewable energy utilization for heating is 
encouraged by ordinances, investment grants, low-interest loans and other market incentive programs . 
The use of biofuels is promoted by quotas. As for electric power, a feed-in tariff for RES technologies was 
first introduced by the Stromeinspeisungsgesetz, which entered into force in 1991. It granted 
priority feed-in for renewable energy sources and a guaranteed minimum price. In 2000, it was 
replaced by the Erneuerbare-Energien-Gesetz (EEG, Renewable Energy Sources Act), which made 
investments into solar power and biogas more attractive (Bundesgesetzblatt, 2000). The differential 
costs between the feed-in tariff and the market price are apportioned among power consumers. 
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Importantly, the guaranteed tariffs for new installations are designed to decrease over time. This 
degression aims to phase out support over time and to gradually integrate RES generators into the 
liberalized market. Subsequently, the EEG was regularly amended in order to adjust tariffs to 
technology and market developments (Bundesgesetzblatt, 2004, 2008). Tariffs generally depend on 
generation technology and on plant size. In addition, several bonuses are granted, for example for 
small biomass plants or for wind repowering. The EEG has proved to be very effective regarding RES 
deployment. 
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4.7. Energy dependency  

Energy is a key variable for growth and competitiveness. For business, energy is a key resource and a cost 
element. For consumers, energy bills represent an important item in the household budget and a 
particular challenge for low-income households. Over the recent years, EU economies have been 
exposed to energy price increases which may have led to adverse effects on consumers and industries. 
Some economies have also been  confronted with disruptions to gas supply, hitting gas-dependent 
industrial activities and households. Arguably, the EU economy will continue to be exposed to serious 
risks related to energy prices, including potential oil shocks or gas shortages. The EU has also set 
ambitious climate policies, which call for significant structural changes in the energy sector, as energy-
related activities are by far the main contributors to the EU’s greenhouse gas (GHG) emissions. 30 

In this note, by energy dependence, we mean the vulnerability of a given Member State to energy price 
shocks or energy supply disruptions, which may translate into significant losses to competitiveness and 
GDP, inflationary pressures and trade balance deterioration. The purpose of the Energy Dependence 
Indicators (EDI) is to identify the main dimensions of energy dependence, not to quantify its possible 
consequences. 31 

Three broad dimensions of energy dependence have been identified as relevant:  

1.Security of energy supply: Energy security means uninterrupted availability of energy sources at an 
affordable price while respecting environmental concerns. The uneven  distribution of energy supplies 
among countries has led to significant dependencies.  Threats to energy security include the reliance on 
imported and insufficiently diversified energy sources, the political instability of  several energy-
producing and transit countries, global competition over energy sources, as well as accidents, natural 
disasters and terrorism. A diversified energy mix and diversified sources of imports for energy products 
strengthen the resilience of Member States to supply shocks and consequently reduce their energy 
dependence.  

2. Energy and carbon intensity: Energy intensity is the amount of energy used per unit of GDP. It is one of 
the best ways to measure energy efficiency from a macroeconomic perspective, as it offers a 
comprehensive picture regarding the link between energy and economy and allows for the separation of 
the changes in energy use per unit of GDP from the changes in GDP. Improved energy efficiency reduces 
energy dependence whilst bringing additional economic and environmental benefits. Energy intensity 
issues are also strongly correlated with carbon intensity challenges. The ambitious EU climate policy calls 
for a revolution in the energy sector: by 2050, the production of electricity will have to be decarbonised, 

                                                             

30  http://ec.europa.eu/economy_finance/publications/occasional_paper/2013/pdf/ocp145_en.pdf 

31  http://www.liphe4.org/pdf/Arizpe_et_al_2011.pdf 
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industrial sectors will have to drastically reduce their GHG emissions and the transport sector will have 
to implement significant structural changes to achieve a 60% reduction in its GHG emissions by 2050. 

Such ambitious objectives could make energy more expensive, again with consequences for 
competitiveness and inflationary pressures. 

 

 

3. Contribution of energy products to trade: The EU’s strong external dependence for its energy needs 
implies that an analysis of energy dependence must assess the contribution of energy products to trade, 
in view of the potential consequences on current account imbalances. The potential vulnerability of a 
country will not be the same if the country displays both an energy trade deficit and a current account 
deficit.  
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5. Electricity market liberalization 

 

INTRODUCTION 

The world is already some time in the global process of deregulation and restructuring of large 
infrastructure systems . This process is affecting the power system , which is considered conservative , 
inert and strictly regulated as in other countries , including Croatia. Although this process is accompanied 
by great debate and controversy , the changes did not stop the flow towards its objectives and 
institutional frameworks of individual countries . Adjustments were all sorts and depended on the 
circumstances , the time when luberalizacija introduced but also on the willingness of states to accept a 
new way of functioning but also the thinking and approach to this sector . In the energy sector , as in 
other sectors of the economy , the market has a strong incentive to increase efficiency and reduce costs , 
however, in a very vertically integrated systems just the free market , as diametrically opposite of the 
current system work presents a special challenge. We have to say again that the energy sources are 
scarce and unevenly distributed as favors market liberalization but already in this short survey perceived 
a need for a uniform geographical distribution of energy sources and small sbnaga . Energy , as has 
already been said , still comes from the limited natural resources and occasionally not enough , and her 
prices are rising at a very aggressive market . We can not influence the amount of specific energy but can 
affect the type you use and the source of that draw. For years, the power sector , due to their huge 
capital costs and economics size was considered a natural monopoly . In such circumstances, one 
participant was able to achieve earnings on the basis of the monopoly which led to the deregulation of 
the process in one of the electric power supply . motives liberalization were different for transition and 
developed countries . Under the influence of political and civil Structure of electricity is considered a 
social category , but at the beginning of market liberalization rather than social categories electricity has 
become a commodity market . Croatia 's accession to the adoption of a particular society has accepted 
and the way that this company traded but the definitions of goods that are on the market , and there is 
energy . In developed countries, was dominated by the desire to increase efficiency , while in the 
transition countries the main motive was to attract capital and comply with international regulations and 
standards . The introduction of competition in the market does not include the total deregulation of the 
power supply or a laissez - faire attitude towards the market . Through the many works that deal with 
the theories of markets and infrastructure , particularly energy , activity is present in a dilemma whether 
to image the night part of the developed countries of Europe , North America , parts of Asia and South 
America was a sea of light rare dark areas or the sea of darkness with sparkling lights islands . The logic 
of liberal capitalism is the logic of profit and earnings, they do not know the irrationality of the public 
good and CeBIT necessary to monitor the whole process under scrutiny in order to achieve the desired 
and avoid side effects . The liberalization of the electricity market is a procedure or better to say process 
that consist from different measures. The main process parts are restructuring of the sector, 
introduction of competition and therefore introducing different actors , the process of establishment of 
an independent regulator, market regulation, and at the end there is a phase of privatisation.  
 
It is important that all this concepts are implemented in a quality waz in order to successfully restructure 
the vertically integrated industry which is present also in Croatia and that is at the beggining always 
present , and there fore trasform everything into a competitive industry.  
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One of the main resuluts of this process is the fact that competition leads to increased innovation, 
flexibility and efficiency in the production. Besides that like alreadz stressed in the thesis it also drives to 
price reduction which is the most important thing in this process taking also in consideration the actual 
situation not only in Croatia but in the whole EU. From the EU point of view , this process means creating 
an efficient and cost-effective energy and electricity sector or frame which is followed by a fully opened 
market. The EU itself, from the very beginnings of the electricity market liberalization, had the oppinion 
that competition will result in lower electricity prices (which is a logical consumption) even if we talk 
from the point of view of industrial or residential consumers. Besides the price it would also increase the 
quality of service leading to a more efficient usage of natural resources.  
 
If we take into consideration the three energy elements(key packags) bit also if we consider all the 
electricity directives that are part of the named elements , we have a general frame in order to have an a 
uniformed electricity market. Amound the market there is the  increasing competition following as an 
secondary variable but also efficiency ans ensuring supply to everyone.  The third EU energy element (set 
of directives) takes this process of liberalization even further and finally try to practicaly improve the 
functioning of the internal electricity market. By doing that , it accents what should be the one of the 
important economic and political objectives of every state that is in the phase of implementation of this 
set of directives.  
 
However, it still remains to be determined and analysed to what extent and whether the implementation 
of the third Electricity Directive will lead to a possible convergence of the electricity market in terms of 
benefits for every single EU citizen (greater choice and improved consumer rights, fairer prices, cleaner 
energy and security of supply).  32 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
                                                             

32  http://hrcak.srce.hr/file/124667 
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5.1. CASE OF EU Market liberalization 
 
Implementation and evaluation of the EU Directives concerning the liberalization process 
 
Since from the 1990's there was a propagande, which was political but also economical in order to 
ensure not to have any aggitation regarding this new process of the market that is present for a very long 
time as an vertical structure organism. The first directive that started this process was the Directive on 
the Transit of Electricity through Transmission Grids whose. The expected results was to assure that the 
network operator in one member state does not interfere with the exchange of electricity between 
other member states (Tominov, 2008). And therefore the possibility of interfirence was minimazed. In 
that period other EU member states started to organize their national electricity structures and 
correlated interla sectors in accordance with the directives. The upcoming results was quite different , 
depending of the state to state , and therefore the common rules for the electricity market in a form of 
directives were still not adopted on the expected level. 
 

Directive 96/92/EC 
 
Although the first draft of the Electricity Directive, with clearly stated principles of free electricity trade 
between member states and third-party network access, was issued in 1992, it was not until 1996 when 
the first Electricity Directive (96/92/EC2) was passed. 33 
The necessary preconditions was created for the liberalization of the electricity sector within the EU. This 
preconditions drived the process into leaving the old concept of national sovereignty over electrical 
energy. This electricity directive clearly accents the advantage of competition and free trade and 
therefore is in contradiction with the principles that were active so fare. Parallel with this process , also 
electricity industry and correlating sectors are regarded as any other activity in which competition 
encouragement promotes efficiency which is crutial , also lower electricity prices is taked as very 
important element. The promotion of private investments in the electricity sector but also emphysisng 
energy efficiency . All tht should be implemented with the maximum reduction of state’s involvement 
thru an independent regulatory agency . 
 
Regarding certain analisys the European electricity sector liberalization was performed at different levels.  
From several levels and phases , we can accent two principal. Under Electricity Directives regulations the 
first level taked place . In this level the main topic is the general purpose. The enabling of electricity 
companies from across the EU member states to be able to compete with national market players was the 
main prupose of this first level. 
The second level of electricity sector liberalization was mostly orientated on the procedures that were 
crucial for the improvement of interconnections between different states of  EU. But also here a domain of 
transboarder policy was taken into account , that is thru improving cross-border trading rules and 
expanding cross-border transmission links which will reduce cross-border transport costs and increase 
competition of the energy. 
 

                                                             

33 http://hrcak.srce.hr/file/124667 
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The Directive 96/92/EC went into force in February 1997 and the member states were required to 
include its provisions in their national law by February 1999.  Only Belgium, Greece and Ireland were 
given longer deadlines , mostly because specific technical conditions that were present in their electricity 
sector where the main fact was the lack of international interconnections. It is worth noticed again that 
the Europian internal electricity market was therefore established by the Directive 96/92/EC which was 
passed after five years of negotiation, opposition and compromises among member states. So quite a 
long period of consolidation of this aggrement. 
 
 
The Directive 96/92/EC also required the unbundling of previously vertically integrated monopolistic 
companies , like the already analysed HEP in Croatia , but also the creation of new market participants, 
especially in terms of Transmission and Distribution System Operators. 
It is important to accent that this DSO's has to be separated from the competitive parts of the electricity 
sector in order to heve a thruly liberazed condition of trade. The electricity consumers , that is manly 
large and medium consumers ,  got the opportunity to choose or change their suppliers which was not 
the case until 1999.And this if we talk from the point of view of retail competition. This market oppening 
resulted in an opening of approximately 26.5% of the European Union electricity market to foreign 
suppliers.  
 
The Directive also putted the possibility of achieving fully effective electricity market within nine years of 
the Directive’s entry into force.  
 
The last area dealt within the Directive 96/92/EC dealt with network access requiring the Transmission 
and Distribution System Operators to grant non-discriminatory network access under either negotiated 
third party access (generators and retail suppliers negotiate network access with the system operator), 
regulated third party access (generators and retail suppliers are allowed to access the network at 
previously published tariffs) or under the “single buyer” option where, as the name implies, a single buyer 
previously designated by the member state would be responsible for purchasing electricity for overall 
country’s needs as would determine which power plants were to be used. 34 
 
Like already stated , the introduction of this directive Directive 96/92/EC created different difficulties and 
also problems between different member states. In most analisys the asymmetry it determined as a 
major problem , that is the assymetry among the member state countries.  
The main difeerence or element in this assymetry is th possibility of access to the national market 
refering to the degree of market openness and the type of network access which was crucial in certain 
state cases.  
 

When the oppening of the retail market is considered , the accesibility was quite limited with no more 
than a few thousand of the very largest consumers or actors which have being able to choose their 
electricity supplier. Normally there was different negative positions regarding the directive and the most 
accented critics of this Directive refers to the fact that member states were given too much leeway when 
it comes to complying with the provisions aimed at creating new market structures.  
 
                                                             

34 http://hrcak.srce.hr/file/124667 
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If the Directive sets out the minimal frame rules and minimal conditions under which competition can 
develop in a fair and transparent way without the violation of defined objectives and economic results , it 
must be stated that the first Electricity Directive did not set any requirements for an independent sector 
regulator, meaning that there was no constant sector surveillance nor an “independent eye” to ensure 
that the rules were followed. 35 
 
 
 
Second Electricity Directive 2003/54/EC 
 
The rappresentation of the second electricity directive  gave a futher impulse in the completion of the 
internal electricity market. This second electricity market was ratified in June 2003. The single state 
implementation deadline (considering the all state members) was 1.July.2004. Into this implementations 
are mostly accented the implementation of every single state provision in their individual national 
regulatory frame. 
 
The new directive shoud be essential in creating even stronger sinergy of EU’s energy policy.  
Under this sinergy , several elements are especialy accented. Like the availability of electricity supply to 
all consumers, in future full market opening, in higher service standard and business 
efficiency as well as in security of supply. Besides that it is worth to individualy accent also a lower 
electricity prices , which should be a main fact for the large mass media comunication.  
 
Also, this Directive further promoted market competition by stronger network access regulation and by 
requiring the establishment of an independent regulatory body together with environmental protection 
and promotion of renewable resources in line with the protection of consumers’ fundamental interests. 
 
Further analysis of the second Electricity Directive5 shows which new requirements were added and/or 
changed in order to fully cover the areas of interest previously set in the first Electricity Directive.  
In the area of constructing new electricity generation capacities, authorization was determined to be the 
rule under which new capacities should be constructed while tendering should only be used if 
authorization procedure would not result in sufficient generating capacity. Authorization procedures, 
which are publicly announced and have a goal of easing the market entry, must not become an 
administrative burden and the reason why one’s permission (authorization) is refused has to be 
objective, nondiscriminatory, well founded and substantiated by adequate evidence.  
 
From 1 July 2007 the electricity market must be fully opened. That means that all electricity consumers 
(non-residential and residential) have the right to choose their electricity suppliers, regardless of national 
boundaries in the EU. This is from the retail competition point of view quite significant to a big 
percentage of the consumer mass. If we consider a good competition options, the access to networks 
should be non-discriminatory, transparent with real market prices. Non-discriminatory network access 
granted by the Transmission or Distribution System Operator is of a paramount importance for the final 
formation of the internal electricity market. Therefore, the distribution and transmission systems must 
be conducted by legally separated entities.  

                                                             

35 http://hrcak.srce.hr/file/124667 
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Respectively, it means that Distribution and Transmission System Operators must be established as 
independent entities in relation to those subjects engaged in electricity production and supply. As stated 
in Thomas (2006, p. 791), the Transmission and Distribution System Operators could be under the same 
corporate ownership as a company active in generation and/or retail, but they have to be legally distinct 
companies. 36 
 
 
Overview on the effects of the EU electricity market liberalization process 
 
 
The experience of the European Union in the liberalization of the electricity market differs from state to 
state. The objectives of liberalization in the form of reduced prices , greater competitiveness and secure 
supply not achieved satisfactorily . Neither the EU liberalization process did not run smoothly , so for 
example, 2006th The European Commission warned 17 states because they were not implemented 
measures to their energy markets made competitive. However , most EU countries met the much stricter 
conditions than those prescribed Directives , in accordance with their own development strategies and 
the 10 member states opened their markets and ahead of schedule . Experiences from other countries 
show unevenness results : asymmetry in the application of the Directive different initial levels of market 
opening , the initial price reductions in some countries and increasing operating efficiency of energy 
entities to a drastic decline of security and quality of electricity energy , and the subsequent rise in 
prices, lack of competition , transparency and the difficulty in monitoring and comparison current 
situation in each country in order to approach diversity . That the process of liberalization in the EU is not 
completed showed at September 2009. adoption of the so-called . the third package of legislative 
proposals for the liberalization of the energy market . The aim of the new guidelines is to try to correct 
the deficiencies identified in order to achieve maximum customer satisfaction and fulfillment of 
promises and expectations of market power . Electricity customers in some countries did not want to 
exercise their right to choice and expressed his concern in the functioning of markets . The choice of 
supplier is now formally entitled the customer in some European countries because some markets are 
not yet sufficiently developed to enable customers to efficiently do it right to use . Model transition and 
real time in the deregulated market does not really exist because it is for each country specific and 
almost unique , so finding new solutions and models . It is a process whose duration depends on general 
economic conditions , political conditions and other influences .  
 
 
Because the different electricity prices in different EU member countries , and because of non developed 
cross boarder interconnection capacities with the increased market concentrationa and low level of 
competition , the liberalization is progressing quite slow in the EU. The availability of electricity network 
capacity for cross-border transactions is not good enought , even if we speak from the new investment 
perspective even if we speak with regarding of the allocations of the existing potentials. 
 
Due to the upper menitoned insufficient interconnection capacity between different member states, 
certain regions remain isolated.This isolation is a major problem cause it empysis the difference in the 

                                                             

36 ELECTRICITY DIRECTIVES AND EVOLUTION OF  THE EU INTERNAL ELECTRICITY MARKET , 2011 ,  Jakovac 
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amount of investments that are needed to establish a balance. EU has setted the target in 2002 which 
was normally for all Member States , liek we already said this target was to have a level of electricity 
interconnections equivalent to at least 10% of their installed production capacity by 2005. Until 2010, 9 
member states still didnt reach this criteria. Today this number is 6. 
 
The price of the electricity as a dirrect result of a directive was not lowered as promised during the 
implementation of the directive. Electricity consumers didn't received the promised lower prices which 
are above relevant generation costs . But this can be explained with the increase oil and gas in prices but 
also in the lack of competition where the latter is a result of high market concentration. Also, great 
disparities still exist in electricity price levels among member states for both households and industrial 
consumers. Even if is normal to have differences between this types of prices , this disparrities should be 
much lower. When speaking of Member States, the highest household electricity prices are in Denmark, 
Germany, Cyprus and Italy when considering the first half of 2011 while the lowest electricity prices in 
this consumer category were registered in Bulgaria, Estonia and Romania. In this same lower electricity 
prices also Croatia can be putted. And base on the study of different Members prices function 
graphicons , also Croatia will be subject to the raises of the energy prices in general , but most signifuclty 
the electrical prices. If we take the minimum and the maximum data available on Eurostat, the total price 
level for households ranged from 0.0688 €/kWh in Bulgaria to 0.2327 €/kWh in Denmark.  
Also in Croatia until now , there were artificially-low regulated prices , both for electrical energy or gas in 
general and that complementary to free-market prices. This artificially low regulated prices are much 
below real free market prices.   This prices can be harmfull for competition especially if these regulated 
prices are not well targeted and/or set at a level that does not allow costs to recuperate. 
 
In the year 2009, end-user price regulation continued to exist in 19 countries for households. Regulated 
prices for non-households were registered in 16 countries.37 
 
The share of households supplied at regulated electricity prices was around 57% while the share of non-
household consumers with regulated prices was 17%. The majority of electricity consumers still use the 
services of those suppliers who hold strong monopoly on the national market. According to the European 
Commission (2010; 2011), the average wholesale market share of 3 biggest companies (by capacity) was 
around 76% while the total number of electricity generators with more than 5% share of generation 
capacity was 90 (or 96 if Norway is included). In the electricity retail market, the market share of three 
largest companies was around 80% with the total number of nationwide suppliers of 1155 (namely, 1181 
if Norway is included). 38 
 
Also, a large majority of electricity consumers did not embrace the possibility to select (switch to) another 
electricity supplier due to either lack of interest or absence of real competition in the supply segment. 
Even the European Commission (2010, p. 11) indicates that “it is difficult (...) to gain an overall picture of 
switching across member states” and that “switching levels vary considerably across Member States, 
with some mature markets – such as the UK – experiencing relatively high rates and a number of others 

                                                             

37 http://www.worldenergy.org/documents/p001104.pdf 

38 http://www.springer.com/cda/content/document/cda_downloaddocument/9781447129714-c2.pdf?SGWID=0-
0-45-1326959-p174308105 
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showing little or no activity.” Specifically, the annual switching rates in United Kingdom are around 19% 
while, for instance, Bulgaria, Latvia, Lithuania, Romania, Slovakia and Slovenia are dealing with switching 
rates that amount to no more than 1% on a yearly basis. 39 
 
Therefore also in the state of Croatia the same or even less amount of switching percentage can be 
monitored. The electricity market liberalization process is still far from being completed. Possibly this 
process will continue untill the complete free market assets for more than 10 years from now. Newer the 
less lots of conrete conlusions can be draw even from this intermediated point of analysis. 
 
National monopolies were replaced by new private megamonopolies – oligopolies. Which is the case also 
in smaller state countries like Croatia. Where a national monopololies is for now stabile , but there exist 
in future also the possibility to sell some shares and therefore directly change the way of controlling the 
biggest electrical energy enthity in Croatia. It is interesting that since market opening, cumulatively 
speaking, less than 20% of all buyers of the electrical energy have changed their electricity supplier due 
to reasons such as the lack of interest (due to relatively low electricity costs) or due to absence of real 
competition in supply activity which is the most probable thing. The big differences in organization and 
operation of markets between member states are significant. Because of this crutial issue the real 
functioning of an big internal European market is still quite non feasible in and not so realistic in a short 
future. One of the key issue for this non realistic approch are definitively the institutional relations 
between member states which are still unresolved.  From the economy point of view there is also a big 
disproportion between long periods of return on investments in the system and dependence of project 
profitability and the velocitz and reliabiliy of the investments in different countries. The economic key is 
one of the manin drivers that at the end is the most important when speaking from the big differences in 
the infrastructures between the Member States , which slows down the whole process like already 
mentiond in the ipothesys at the beggining of the Chapter. 
 
 
 
 
Introductory remarks on Directive 2009/72/EC 
 
Until now there was a short analisys of the first and second set of directives , which were part of a so-
called first and second energy liberalization package of electricity and gas merkets.  
After these , in April 2009 , a third package of directives was presented in order to further and finally 
liberalize the internal market of electricity and gas which was not yet completly free , like there is already 
mentioned.  This third set should resolve all the known failings in the implementation structure , it 
should promote infrastructure investments and also emphasis the return period of the investment.  
A big expectance of the third set of legislations was on the point that should enhance the 
competitiveness and protect the consumer more than the similar parts in the second package.  
 
The third package focused on the issues related to the new unbundling regime, improving the 

                                                             

39 
http://infoscience.epfl.ch/record/116483/files/WP%20Liberalization%20of%20the%20Electricity%20Market%20in
%20Europe.pdf 
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functionality of the internal electricity (and gas) market, regulatory oversight and cooperation (namely, 
establishing the Agency for the Cooperation of Energy Regulators), enhancing the powers and 
independence of national regulators, measures to reinforce security of supply, efficient network 
cooperation, transparency and record keeping. March 2011, was set as a deadline when this new 
legislative proposals will have to be implemented in the EU member states (Bukša, 2010). 40 
 
This third Directive on electricity (Directive 2009/72/EC)  by its narrow definition establishes common 
rules for the generation, transmission, distribution and supply of electricity. Together with consumer 
protection provisions, it represents a way of improving and integrating competitive electricity markets in 
the Community. Thru this directive also there is also a setting of fundamental rules related to the 
organisation and functioning of the electricity sector as well as open access to the market which was not 
the case before. The clear criteria is set and also the procedures are applicable to calls for tenders and 
the granting of authorisations and the operation of systems.  
 
It also lays down universal service obligations and the rights of electricity consumers as well as it clarifies 
competition requirements.  The last thing that is of crucial importance for the development of European 
society is the security of the supply. Base on that the already analysed cross-border interconnections 
should be further developed in order to secure the supply of all energy sources at the most competitive 
prices to household and industry consumers within the Community. Nevertheless is is important to 
maximize the local or regional resources and only after that take into consideration the eventual 
development of the cross boarder interconnections. 
 
One of the most important features is the new Transmission System Operator (TSO) unbundling regime 
due to the fact that up to now legal and functional unbundling have not led to effective unbundling of the 
TSO’s. 41 
 
Effective TSO unbundling determines the overall result in constructing the electricity market since they 
manage key and vital facilities. There are three possible solutions: full ownership unbundling, 
independent system operator (ISO) and independent transmission operator (ITO).  
The full ownership unbundling model refers to the situation where transmission system operator and 
network owner must be completely separated from the vertically integrated company. In the independent 
system operator model the ISO is responsible for the maintenance of the networks. The ISO is separated 
and not subjected to the control of vertically integrated company and the network owner, it accepts full 
responsibility of a transmission system operator but its assets remain the property of the integrated 
company. Finally, the independent transmission operator (ITO) model is designed as a system where the 
transmission system operator remains within the vertically integrated company but with the related asset 
in its own possession. Under this regime the transmission system operator must not have shared services 
with the parent company nor should it transfer confidential and sensitive information to the generation 
and supply branches of the integrated company. In conclusion, it is expected that TSO’s will establish 
further cooperation which includes regional solidarity, reporting, development of commercial and grid 

                                                             

40  file:///C:/Users/boris/Downloads/EP_5_6_Buksa.pdf 

41 http://www.springer.com/cda/content/document/cda_downloaddocument/9781447129714-c2.pdf?SGWID=0-
0-45-1326959-p174308105 
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codes, coordination of grid operation, investment planning as well as the expansion of the cross-border 
capacities in the EU (Bukša, 2010, p. 785; Glanchant and Lévêque, 2006). 
 
The Directive 2009/72/EC should provide more effective regulatory supervision and stability from truly 
independent national energy regulators which were the case until now. This should be establish through 
the strengthening and sinchronizing of the competences and the independence of national regulator 
actors in order to provide an non-discriminatory access to the transmission networks.  
European Agency for the Cooperation of Energy Regulators (ACER) is being established according to  
 
Regulation EC/713/2009 as a new body which will complement the regulatory task of the national level 
and which is completely independent from the European Commission, national governments and energy 
companies. 42 
 
The main reason for the for ACER is the strengthening of the mentioned regulatory elements as well with 
solving the gaps in cross-border projects regulation.  Also, the Agency will be responsible for ensuring 
and promoting effective cooperation between national regulatory authorities at regional and Community 
level and to take decisions on cross-border issues if national regulators cannot agree or ask ACER to 
intervene. It will have to review the implementation of the EU network development plans and monitor 
the functioning of the internal market, including retail prices. Available network access, especially for 
electricity produced from renewable energy sources and compliance with the consumer rights is also 
within ACER’s jurisdiction (European Parliament, 2009). 
 
Possible final convergence towards united and uniform internal electricity market still remains to be seen 
and thoroughly analysed since the implementation deadline for Directives and Regulations of the Third 
energy package was not until March 2011. According to the European Commission (2011, p. 3) in 2010, 
member states were actively engaged in preparing the transposition of the Directives of the Third energy 
package into their national laws and the Commission had consistently underlined the importance of a 
timely and correct transposition. In particular, the rules on unbundling of networks and especially the 
new rules on the independence and powers of national regulators are indispensable for a proper market 
functioning. So far the results of the transposition have not been reassuring. By 1 June 2011, not a single 
EU member state had yet notified its transposition measures to the European Commission although 4 
member states had filed partial notification. 
 
The fact that the implementation deadline for TSO unbundling is not until March 2012 still does not 
allow us to give a possible (and final) passing grade regarding the internal electricity market creation. 
This comprehensive project still remains far from complete with many open infringements under the 
Second package, with the deliberate state interference motivated by a desire to support the so-called 
national champions and with disappointing levels of internal market legislation implementation at 
national level. 

 
 
 
                                                             

42  file:///C:/Users/boris/Downloads/EP_5_6_Buksa.pdf 
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5.2. Croatia market liberalization 
 
ELECTRICITY MARKET IN CROATIA : PAST EFFORTS AND NEW IMPLICATIONS 
 
If we scale down the discussion on the Croatian frame and take into consideration the Croatian 
electricity market, it can be clearly said that the complete transmission system as well as distribution and 
supply , but also the 98% of electricity production including the thermal energy ,  are organized by the 
HEP Group. The HEP group is formed from  HEP d.d. as a leading mother part and parent companys and 
several subsidiaries or daughter-companies, and all of that is fully owned by the Republic of Croatia. 
Besides HEP d.d. , before in the thesis , several other actors in the Croatian energy picture are stated in 
order to have a general national picture of all the factors that are mutualy interconnected. 
 
The energy sector transformation began in 2000. The iniciative came from the Croatian Government 
which adopted the Energy Sector Reform Program and therefore this document was the first directional 
document of the development of the energy picture in Croatia. In this Program there was cleared several 
things. From the unbundling of fundamental activities, separation of complementary activities until the 
formation of energy market and privatization of energy companies which was the most accented part of 
this transformation on the national political scene.  
 
A set of five energy legislations was addopted in 2001 passed in accordance with the European directives 
concerning common rules for the internal market in electricity (and gas) which were valid at that time, in 
particular Directive 96/92/EC. The change that was anticipated in the energy sector was defined and 
bringed by the sequent new laws , namely, Energy Act, Electricity Market Act and Regulation of Energy 
Operations Act. The first part of the regulation norms that are needed for the electricity sector reform 
was completed in the beggining of 2002 with the adoption of the Privatization of HEP Act.  
The first Energy Sector Development Strategy of the Republic of Croatia was adopted several months 
later , in April 2002 which, in terms of electricity sector, was directed into the creation of a competitive 
and sustainable electricity system with high security of electricity supply starting from the fact that only 
independent, regulated and opened electricity market represents the most efficient and 
costadvantageous way in carrying out previously outlined objectives. 
 
At the end of the 2004, Electricity Market Act and Regulation of Energy Operations Act were re-adopted 
together with the amended Energy Act. This was done in accordance with the Second energy package, 
namely Directive 2003/54/EC. On the other hand the new Energy Development Strategy of the Republic 
of Croatia was adopted in the end of  2009.  This legal compliance enabled the creation of the Croatian 
Energy Regulatory Agency. Moreover, a new dynamics related to electricity market opening was defined 
through a definition of the socalled preferred customer. The Electricity Market Act stipulated that from 
the day of its effect all customers with annual electricity consumption greater than 20 GWh and all 
customers who are connected directly to the transmission network will obtain the status of preferred 
customer. 
 
In the next few lines a short hodogram of electricity market opening will be rappresented 
(Tominov,2008). 
 
On July 1, 2006, for all the customers qith the consumtion greather that 9 GWh , the market opened. 
Base on that there was a clearly the possibility of choosing electricity suppliers for  more than 106 
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entities. This amount of subjects and their consumption opened the electricity market at 25%. One year 
after , in the middle of 2007 the market was opened for all customers in the category of entrepreneurs 
(i.e. for over 200.000 customers in confront with the 106 subjects of one year before) whose 
consumption in the year 2006 amounted up to 8.5 billion kWh of electrical energy. This ammount of 
power consumed equals to 57% of total electricity consumption in that year. And here we have a big 
jump in the number of subject but also in the power quantity under question. 
 
Also the household subjects obtained the status of a preferred customer. That means that electricity 
market became fully open for all electricity types of customers. This step is accepted in the middle of 
2008. If we consider the development until the 2008 regarding liberalization of the electricity  market 
and and if we take into consideration happened harmonization with the requirements of the directives 
from the first and secnd set , different analysis shows that until end of 2009. Croatia is still dealing with 
undeveloped real liberalization of the market and therefore it is worth entioning that this market is 
under the suppervision of the government.  
 
In order to have real implemented chenges of the already defined energy laws like already stated > the 
Electricity Market Act, the Regulation of Energy Operations Act and the Energy Act , the third set of 
directives will be implemented . With this move , the goals that they want to achive is one of the most  in 
the new electricity directive , and thats is the new Transmission System Operator unbundling regime 
combined with effective regulatory supervision. This harmonization of the Croatian laws with the 
latest electricity directive from the third set implicates firstly the introduction of market conditions in the 
electricity sector. That is , the electricity prices will be in future built with mechanisms that are relative 
only for the market. On the other hand the setting of the tariffs for regulated activities for all customers 
lies within the scope of an independent regulator increased authority, responsibility, competence and 
independence of the Croatian Energy Regulatory Agency and cooperation with the European Agency for 
the Cooperation of Energy Regulators. 
 
This harmonization also implicates the definition of “energy poverty”,but also the consumer protection 
frame and the establishment of a new system of social support which was which so far lacking. 
The implicaion of the harmonization is also the separation of the transmission system operator from 
commercial activities according to either ISO, TSO or ITO concept which was explained in previous 
chapters. The harmonization also means that the distribution system operator must be independent 
from other activities within the vertically integrated company . And here we are talking in terms of legal 
independance, but also independent organizationally, in terms of accounting and also management. 
It is importnant to also accent that until 2009. The ownership separation is not yet considered in the 
transformation. That is has no yet been conditioned exclusively. 
The efficient and transparent application of the cited laws and regulations at all levels should be a result 
of the cited harmonization , but nontheless in practice there is still some discontinuities between 
expectation and real results. This harmonization should implies also different investment in 
infrastructure due to power plants deterioration and the need for new generating capacities. Here it is 
very important to clarify the type of the plants that are planned. The selected choice can be also 
indirectly very favourable to the futher centralization of the energy genertaion , which should be avoided 
as much as possible especialz taking into consideration the natural potentials of Croatia. 
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Restructuring of the electricity sector is an imperative but it has to be implemented in accordance with 
the degree of market development, sector’s history, national energy sources and the overall economic 
interests. 
 

5.3. Correlation between the liberalization process and the RES 
implementation 
Given the development of competitive markets, renewable energy and energy efficiency must function 
within the context of these markets. Renewable energy is most affected by competitive pricing for 
energy as renewable energy usually costs more to produce than other forms of energy at least if we take 
into consideration the end customer point of view.  Additionally, the historic practices of regulators to 
encourage renewable energy and energy efficiency may not be compatible with the operation of 
markets. For example, it can be very difficult to make regulatory decisions supporting renewable energy 
and energy efficiency if these decisions would reduce competition or impose an undue burden on private 
parties.  Consumer preference and reduction of greenhouse gases are important factors in North 
American and European markets. Consumer preference also has a role in the choice of energy efficient 
appliances, automobiles and homes. However, in the absence of government initiatives, energy 
efficiency may be discouraged because low energy prices do not send a price signal to consumers to 
conserve.    There are a variety of approaches to renewable energy and energy efficiency in North 
America depending on the nature of the local market and the political culture. In Alberta, the 
participation of renewable energy in the market is being determined largely by consumer preference. 
Local distribution companies in Calgary and Edmonton have begun offering “green” electricity to satisfy 
this preference.  

 Under the Kyoto Protocol to the Climate Change Convention, Europe agreed to reduce by 2010 
emissions of greenhouse gases to 8% below 1990 levels. After internal European re-allocation, the 
United Kingdom received a 12.5% target reduction. The United Kingdom also set a domestic target of a 
20% cut in carbon dioxide levels below 1990 levels by 2010. Some initiatives being undertaken include: 
that electricity suppliers increase electricity from renewable resources to 10% by 2010, subject to 
acceptable costs; that electricity from combined heat and power, such as co-generation, double by that 
time; and energy efficiency in the domestic sector, including a requirement that the fuel efficiency of 
new cars increase by 25% by 2008-9 in accordance with European Community agreements with car 
manufacturers.  The United Kingdom also illustrates the dilemma of competitive markets and energy 
efficiency. Government, rather than utilities, had sponsored limited energy efficiency programs prior to 
restructuring. Government believed that market forces would meet future demands for energy 
efficiency. However, the market did not meet these needs and three years later the government took a 
more direct approach. Utilities were then required to promote energy efficiency to meet the region’s 
environmental obligations under the 1992 Rio Convention Accord. 

 The United Kingdom’s initiatives for energy efficiency have since expanded to include the Energy 
Efficiency Fund (approximately $100 to 300 million U.S.) for 2001-2, enhanced capital allowances for 
energy efficient investments, as well as building on existing programs such as the Energy Efficiency Best 
Practices Programmes. 

In economies such as South America where energy demand exceeds availability and there is an 
investment shortage, renewable energy may be important where access to the national electrical grid is 



96 

 

prohibitively expensive. Renewable energy may also be important to reduce pollution in highly 
contaminated urban centres. Energy efficiency measures may also be pursued to minimize incremental 
energy requirements. Colombia’s electricity spot market influences all aspects of the national energy 
market, and affects the participation and economic viability of natural gas, co-generation, and renewable 
energy. Under the current electricity market, it is difficult for privately financed coal and gas-fired 
thermal generation to compete with existing hydroelectric plants. Subject to some exceptions, it is also 
difficult for non-conventional and renewable forms of energy to compete with electricity sold on the 
spot market. In the absence of subsidies, or technological or financial transfers occurring as a result of 
climate change initiatives, renewable energy is only economically viable where connection to the 
national electric grid is not available or prohibitively expensive. As expected, energy efficiency measures 
are being considered to moderate energy demand and incremental requirements.  
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5.4. Chapter Conclusions 
Energy liberalization may, depending on the context, be referred to as “deregulation” or  “privatization”. 
It typically results in lower prices and competition between different forms of energy. For electricity, this 
results in the trading of electricity in a pool or clearinghouse that does not necessarily discriminate based 
on the source of that energy. Low impact renewable electricity costs more to produce and may not be 
able to compete with other forms of electricity absent other factors such as tax incentives, dispatch 
priorities, or consumer preference. In the circumstance, energy efficiency may not be encouraged as 
lower prices encourage energy use.  

 Consumer preference will play a role for low impact renewable energy and efforts to develop and 
support this preference are to be applauded. However, it may also be necessary for governments to 
embrace more positive measures, provided they function in conjunction with and not counter to 
competitive markets. Some of these measures could occur outside these markets and include tax 
incentives and credits for low impact renewable energy, as well as energy efficiency requirements for 
appliances, automobiles and industrial processes. Within the market, there could be requirements for 
certain levels of renewable energy participation, or dispatch priority for low impact renewable energy. 
Additionally, there may be a separate market for emissions credits under the Climate Change Convention 
that could make renewable energy and energy efficiency more economically attractive.  Energy 
liberalization has environmental consequences and impacts upon sustainable development. As a result, 
there are strong parallels between energy liberalization, which can be viewed as internal market 
development (albeit affected by international investment) and trade liberalization, which can be viewed 
as an international market development. Similarly, there is a need for a consistent legal and policy 
framework to support sustainable energy development and uses. International agreements, such as the 
Climate Change Convention, and continental and national initiatives are providing the impetus for the 
development of this frame. 

Power sector in Croatia is faced with its own specific problems that affect the formation of future energy 
policy. The priorities are the building a system that will purchaser provide the right to a real choice, 
transparent and non-discriminatory approach in relation to other participants the unavoidable buyer 
protection . In order to monitor the dynamics and needs of the market will be necessary to modify and 
improve the legal regulations since they changed circumstances in the electricity sector in relation to the 
existing regulations in Croatia . Power system can not be shared because it is a living system whose parts 
are interdependent necessary for the functioning of each other . In order for this system to survive in the 
market should be unambiguous and transparent define business processes between all stakeholders 
within a clearly defined legal framework . To meet the demands of customers in these circumstances it is 
necessary with the help of software solutions to integrate high-quality information about customers in 
order to understand the requirements , monitoring expectations , achieving satisfaction by competition , 
cooperation and communication with customers and getting feedback information from customers 
which ultimately crucial. Maturing market customers have an increasing range of choices and are less 
loyal , and how the competition would not be boiled down to just a price war , suppliers and distribution 
system operator must improve the level of service and personalized compared the customer and strive 
for a common goal : the safe supply and reasonable prices . Of course , no information business support 
to provide a level and quality of services it would be almost impossible . The market is alive mechanism 
that seeks continuous changes and adjustments in the infrastructure sector as it is energy . In such 
circumstances it is not possible inert action that disregards its environment , not respect for customers 
and respects their needs . 
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6. Subsidizing fossil fuel production and renewable energy in the 
world and Croatia 
 

INTRODUCTION 

Taking a global picture , all governments spend enourmos quantities of  money for subsidizing all kinds of 
energy. The most accented form energy tha is subsidized are the fossil fuels. Increasingly, 
though,subsidies are also being made available to other forms of energy, such as renewable power but in 
much smaller amounts. The latest assessment declare that the total ammount of global energy subsidy is 
around  550 billion U.S. in one year . Like lots of authors tha are dealing with this matter declare , this is 
probably an understimated number because it includes primarily direct transfers which are easy to 
measure and do not take consideration of the most complex transers. And the more complex subsidy 
mechanisms are putted in the form of taxes, credit, insurance and regulatory interventions much more 
inconsistently (IEA, 2008). 

Different studies and analysis have concern this type of policies. Often the attitude towards them are 
quite critical. The criticism is often argumented with the non sustanability in the long term effects of this 
policies but also all other indirect effects that implicates the over consumtion and riduced efficiency of 
the system.The analysts first declare that they are expensive. They also consider the diverting needed 
public and private funds from other priorities like health care os education.   The subsidized activities 
often directly harm environmental quality directly and indirectly which is stated in several papers that 
analysed the economic and ambiental effects of fossil fuel subsidies. It was demonstrated in several 
countries the non dipendence of the country size on the cited effects.                                                              
If we consider the poorest countries , indeed the government spends many times more on fuel subsidies 
than on health and other important public welfare expenditures. 43  It is therefore also a logic 
presumption that this types of subsidies leads to overconsumption of energy services, which directly 
implicates the harmful impacts of the generated pollution but also energy insecurity on a national scale 
level. It is interesting that very often this type of subsidies offer much greater benefit to populations that 
already consume large quantities of energy-intensive goods and services.This type of population are 
offen also used to a certain way of living and therefore of consumption , which is difficult to change. 
Mostlz the perception of the energy cost and effects are the reasons because of which this model is still 
quite present and nationaly approved by the society.  This life improving for the poor is often cited as a 
motivation for subsidizing energy, the people typically receive very little benefit.  

In  this thesis the argument of the importance of the analysis of energy policy is considerate one of the 
most important and therefore is the governments should use subsidies only where they are essential, 
such as research support for new technologies, and dismantle or start to scale down the rest.           
                                                             

43 http://www.iisd.org/gsi/sites/default/files/politics_ffs.pdf 
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Mostly the growing attention to the two danger variables like global climate change and rising energy 
insecurity has implicated a wide array of policy experts to advocate such  

subsidy reform are mostly started as a result of two variables that are considered quite dangerous non 
dipending of the state country in question and therefore this two variables implicates the policy changes. 
Subsidy reforms are widely seen as inexpensive policy options; in most cases, such reforms would provide 
huge benefits at negative total cost. Pearce (2003). 

The reductions in CO2 emissions that would far exceed what the Kyoto Protocol would deliver just 
through removal of subsidies on fossil energy. Subsidy reform is part of a growing interest in “no lose” (or 
“win-win”) types of policies that could be adopted—especially in the developing countries that are 
reluctant to spend their own resources to address the distant and global dangers of climate change. 44 

The  policy reforms , in general , that generate positive net benefits may not be possible to implement in 
an easy way in a actual political structure. This can be possibly made more easily in the way to reflect a 
wide spectar of social goals about the allocation of benefits and but mostly costs.  
The improve of some policies and the respective effects through a reform of a subsidy it is not a new 
idea. In every state that accepted the transformation which could be slower or faster in the energy 
production structure , the subsidy reform as a general economic and political question has always been 
quite elevated on the policy changes list. Nevertheless , different countries responded in diversificated 
way. Some governments have reduced subsidies, but other countries  elevated the cost of subsidies.  
 
 
A general taken assumption in the political economy is that government political leaders act with the 
goal of staying in power from the point of view of the subsidy targeting. Policies that provide subsidies 
could help different leaders to achieve a target setting specific resources to different  interest groups 
that could and probably will affect the government survival and therefore also the policy elite that is in 
power.  45 
 
It is interesting to focus on the attributes of the interest groups that affect their ability to organize 
politically and demand subsidies from policy-makers who are keen to survive and stay in power. These 
factors are often called “populist” because most analysis focuses on the ways that broad-based subsidies 
affect electorates in democratic countries. Energy is a great argument to stress when considering 
populist measures but until now , in the Croatian case , nobody ever analysed the scenario which the 
state of Croatia would have if the subsidies are lowered or redirected to other forms of goods. However 
the better terminology to use would be  “interest-based”  because not all subsidies are aimed at popular 
voters , but this latest are in much smaller ammount. 

                                                             

44  http://www.eolss.net/sample-chapters/c08/e3-21-02-04.pdf 

45 https://www.fas.org/sgp/crs/row/R43176.pdf     
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In addition to interest-based factors, governments also often pursue many other goals when they 
conceive subsidy programs for fossil fuels. They might use a subsidy to help provide fossil fuel services to 
low-income communities as part of a worthy effort to redistribute income or help alleviate poverty.  
That goal may not simply be interest-based, especially in countries where the poor are not well 
organized politically. Subsidies can be also a part of a larger procedure or a program to enforce new 
industries which needs financial momentum . Like that , for example , government may offer subsidies to 
promote exports , classifing the subsidiazed good that differents from state to state. 
Also  some fossil-fuel subsidies have been inspired, in part, by efforts to protect the environment. For 
example the subsidies for liquefied petroleum gas , electricity and improved cookstoves have been used 
across the developing world partly with the goal of encouraging a shift away from more polluting wood 
and charcoal but here for the production of electrical energy and correlation with the corespondent 
subsidy should be taken in to detailed analysis.  Some governments have justified subsidies for 
equipment or processes that is the energy efficient sector. The latest mainly , because  practices reveals 
that classic consumers , on their own, would not invest enough in saving energy resources.  
In the Eu but also in the other big energy countries , the practice of the way and ammount of the subsidy 
is often a mix of purely interest-based political and “legitimate” purposes of the state  
government.  
 
With so many goals, there is rarely a shortage of inspiration for government to invent a subsidy to 
serve some purpose. 46 
 
 
When considering the reducing of fossil fuel subsidies also IEA (2010a) estimates that subsidies for the 
consumption of fossil fuels in 2009 reached at least $312 billion. Almost all of those were administered in 
developing countries rich in fossil fuel resources. On the production side, subsidies to the production of 
fossil fuels (most often used in OECD countries) have been estimated at another $100 billion per year. 
These numbers are considered also with some understimation and the total ammount to take into 
consideration is somewhere about 500 billion per year like already steted before. The IEA also clearly 
declares that this is a formidable sum spent in furtherance of critical environmental damage. IEA (2010a) 
also estimates that completely removing consumption subsidies would lower demand and result in a 6% 
reduction in energy-related CO2 emissions by 2020 – equivalent to the combined current emissions of 
Germany, France, United Kingdom and Italy. As well, subsidies to traditional fuels are a formidable 
obstacle to the uptake of renewable energy, and the implementation of energy conservation and energy 
efficiency measures. Fossil fuel subsidies also present economic challenges for all the countries and 
therefore also for a small state like Croatia. While most consumption subsidies do not involve actual cash 
outlays, they do involve opportunity costs, since excess cheap fuel consumed at home cannot then be 
exported. If we consider the effect of the subsidies in the developing countries like Croatia ,  
A transition towards a greener economy will have to necessarily take place at the national, sub-national 
but mostly on local levels cause here in the game comes the argument of distributed energy production 
which is best regulated on a Local or Regional level. For countries with low financial, technical and 
managerial capabilities there will be elements of the effort that need support from the international 

                                                             

46 http://www.eolss.net/sample-chapters/c08/e3-21-02-04.pdf 
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community , base on that certain financial lines were and will be kept open but the benefits from this 
financial sources are mostly vinculated by some prerequisits that should be done from the state in 
question.  
 

 
There is different very important efforts that should be done with the support from an international 
partners and therefore they are the following : 
 

  Help exporters meet stringent international environmental and social standards, 
both private and public. This means, among other things, information brokering to 
the private sector, building technical capacity nationally or regionally for 
accredited testing and certification, and creating/maintaining a strong domestic 
standards regime. 
 

 Set nationally appropriate and ambitious targets for clean energy provision, 
accompanied by incentives such as feed-in tariffs or quotas, and by removal of 
obstacles such as subsidies for polluting energy sources and technologies. 
 

 Engage in “smart” industrial policy geared toward the green economy of the 
future, aimed at diversifying the economy and protecting it from the shocks of the 
coming global structural changes. Ensure that priority is given to the many areas of 
positive potential for the poorest. 
 

 Strengthen social systems to help cushion and facilitate the transition with minimal 
negative social impacts. 
 

 Work to create vibrant national systems of innovation, among other things through 
investment in education and training, support for research and development, 
linking public research and private sector users, financing for demonstration 
projects, and promulgating facilitative IP law. 
 

 Identify and dismantle non-tariff barriers to imports of environmental goods and 
services, particularly in those sectors where it is unrealistic to expect domestic 
champions to arise. 47 

 

 

 

                                                             

47  http://www.unep.org/greeneconomy/Portals/88/documents/research_products/UN-
DESA,%20UNCTAD%20Transition%20GE.pdf 
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6.1. General definition of Energy Subsidy 
 

There is a lot of confusion regarding the general meaning of energy subsidy.  The most focused and also 
most common in analysis finded definition is a direct cash  payment by a government to an energy 
producer or consumer to stimulate the production or use of a particular fuel , or better to say , form of 
energy. There is also other different definitions of incentives that are done from the government that 
affect energy prices or production energy costs. This affection can be made either directly and indirectly. 
If we consider an example regarding recent OECD study , it defines a subsidy as any measure that keeps 
prices for consumers below market levels, or for producers above market levels or that reduces costs for 
consumers and producers. 48 

 In US Energy Information Administration the definition of energy subsidy is that any government action 
designed to influence energy market outcomes fade under a energy subsidy , no matter if the type of the 
investment is financial incentives, regulation, research and development or public enterprises.  Similarly 
also IEA defines energy subsidies as any government action that concerns primarily the energy sector that 
lowers the cost of energy production, raises the price received by energy producers or lowers the price 
paid by energy consumers. 49  The assumed baseline level of costs and prices is crucial, whatever the 
chosen definition is taken as wright. The assumption of market costs and prices as suggested by the 
above definitions implies that any attempt by a government to address market failures by reducing the 
price or cost of energy to internalise an external environmental or social benefit would constitute a 
subsidy. 50 

 

On the other hand, if baseline costs and prices are assumed to take account of external costs and 
benefits, a failure by the government to address a market failure involving an external cost could be 
considered a subsidy. In practice, assessing quantitatively the magnitude of externalities is extremely 
difficult so empirical studies of subsidies often use a conventional definition that simply assumes market 
prices and costs. Energy subsidies take many different forms. Some have a direct impact on costs or 
prices, like grants and tax exemptions. Others affect prices or costs indirectly, such as regulations that 
skew the market in favour of a particular fuel or government-sponsored technology research and 
development. How governments choose to go about subsidising energy depends on a number of factors. 
These include the overall cost of the programme, the transaction and administration costs it involves and 
how the cost of the subsidy affects different social groups. A per-unit cash payment to producers or 
consumers is the simplest and most transparent form of subsidy, but can entail considerable accounting 
and transaction costs. It also involves a direct financial burden on the national treasury.  
 

                                                             

48 http://www.unep.org/greeneconomy/Portals/88/documents/research_products/UN-
DESA,%20UNCTAD%20Transition%20GE.pdf 

49 https://www.fas.org/sgp/crs/row/R43176.pdf   

50 http://www.unep.org/pdf/pressreleases/reforming_energy_subsidies.pdf 
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Usualy ,  governments tends to keep subsidies out off  the formal financial plans and that is mainly for 
political reasons, since so called “on-budget” subsidies are an easy target for pressure groups interested 
in reducing the high tax pressions.  Subsidies also quite often are considered under a form of price 
controls that set the prices below full cost, especially where the energy company is state-owned like in 
Croatian case, or of a requirement on energy buyers to take minimum volumes from a specific, usually 
domestic, supply source.  

Subsidies to domestic energy production, usually directed at protecting jobs, remain common 
throughout the world.51 

Nonetheless there has been an declining in the cumulative subsidiezing in many countries over in the last 
ten years.  With the shift towards more market-oriented economic and energy policies as well as 
liberalisation of international trade different rules and regulatory frames in the policies were formed. For 
Croatian case , for example , a subsidy to coal producers, have been phased out or reduced sharply in 

                                                             

51 http://www.unep.org/greeneconomy/Portals/88/documents/research_products/UN-
DESA,%20UNCTAD%20Transition%20GE.pdf 
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recent years in several OECD countries. For Croatia that is an interesting information cause the actual 
base load of the production capacities relies on the coal. On the other hand, subsidies designed to 
encourage the uptake of renewable technologies are growing in different form which of them will be 
defined futher in the thesis.  This renewable energy subsidies are driven mainly by environmental and 
energy-security questions , in some cases also by regional employment objectives. Some countries 
subsidise the production of biofuels, such as transport fuels derived from agricultural products, waste or 
residues. It is very important to make a diversification between gross subsidies and subsidies net of taxes 
in measuring how big they are and how they affect energy supply and use. 52 

 Taxes reduce the effect of subsidies on final prices. In some cases, energy subsidies are more than offset 
by special taxes and duties that raise the price to end-users to above free-market levels. What matters in 
practice is the overall impact of all subsidies and taxes on the absolute level of prices and costs and the 
competitiveness of each fuel or technology. 53 

 

 

 

Also in the media , different  media subjects like the newspaper, The Guardian, and  French newspaper, 
Le Monde, have both published several reports on the subsidies of fossil fuels around the globe. After 
the public distributing of these information thru the mass media several responses were received back. 

                                                             

52 http://www.eolss.net/sample-chapters/c08/e3-21-02-04.pdf 

53 https://www.fas.org/sgp/crs/row/R43176.pdf 
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That is a positive moment was developed in the discussion regarding the subsidies argumentations. The 
articles pointed that  one of the most surprising and alarming problem  in the climate and energy sector 
is indeed that fossil fuels. And that it  causes global warming which continue to receive substantial 
government support, making the fossil fuel artificially cheap and encouraging more of them to be 
consumed. 

 
These articles are available on the following links > 
 

http://www.theguardian.com/environment/datablog/2012/jan/18/fossil-fuel-subsidy 

http://ecologie.blog.lemonde.fr/2012/01/20/ces-milliards-de-subventions-aux-energies-fossiles/ 

 

Considering the same data source like the mentioned reports , the EGEC published a short chart where it 
is mentioned the amount of money that is in play regarding the subsidies for fossil fuels and the 
comparation with those which will be determined for the production of energy from the renewable 
energy sources. 
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6.2. Economic, Social and Environmental Effects of the subsidies 

 
Like already discussed a subsidy  involves a complex package of changes in economic resource 
redistribution and allocation and that has direct impacts on costs or prices of the energy in various types. 
These changes in the dynamics of operation and redistribution of the financial goods have economic, 
social and environmental effects. Quantifying and qualifying these effects is quite difficult. Thats mostly 
visible when are taken into consideration  the social and environmental benefits or one of them 
specificly which depends of the state country case of study. There are lots of cases from different 
countries and regions of the high economic costs associated with energy subsidies.  

A 1999 IEA study, for example, estimated the net present value of the loss of economic growth due to 
consumer energy subsidies in just the eight largest non-OECD countries at $257 billion per year. In many 
cases, these costs are likely to outweigh any overall social and environmental benefits that might accrue 
from those subsidies, which could often be achieved more effectively and at lower cost in ways that do 
not involve subsidising energy.     54 

Depending on the type of subsidy, the falling of economic efficiency is manifested in different ways woth 
which it is manifested.  

          The Subsidies to consumption or production, by lowering end-use prices, can lead to higher energy 
use which is often the case and reduce incentives to conserve or use energy more efficiently. One 
example is the disregard for energy efficiency in some former Soviet Union countries, which resulted 
from a failure to price heating and electricity services properly. The situation has improved in most of the 
transition economies since the 1990s, with price reform and increased investment in more energy-
efficient equipment. However, large subsidies and waste persist in some cases. 55 

          By reducing the price received by producers, a consumption subsidy may undermine energy 
providers’ return on investment and, consequently, their ability and incentive to invest in new 
infrastructure. As a result, it may encourage reliance on out-dated and dirtier technology. The dire 
financial straits of energy companies and the resulting under-investment in several developing countries, 
such as the state electricity boards in India, are largely due to under-pricing and poor collection rates. 
Subsidies reduce incentives to use energy efficiently, act as a drain on government finances and hold 
back economic development.  

          Subsidies to producers, by cushioning them from competitive market pressures, tend to reduce 
incentives to minimise costs, resulting in less efficient plant operation and less investment in more 
efficient technology. Subsidies for coal production in several countries have long hampered efforts to 
improve productivity.  

                                                             

54  http://www.eolss.net/sample-chapters/c08/e3-21-02-04.pdf 

55 http://www.unep.org/greeneconomy/Portals/88/documents/research_products/UN-
DESA,%20UNCTAD%20Transition%20GE.pdf 



107 

 

          Direct subsidies in the form of grants or tax exemptions act as a drain on government finances. For 
example, the Asian Development Bank estimates the Indonesian government’s direct spending on 
petroleum products and electricity at about $13billion in 2007 – close to one-quarter of its budget and 5 
per cent of the country’s gross domestic product. Such direct subsidies can lead to acute pressure on the 
government budget, especially during periods of rising international prices. Indonesia and Yemen 
currently spend more on oil subsidies alone than on health and education combined.  

         Price caps or ceilings below market-clearing levels may lead to physical shortages and a need for 
administratively costly rationing arrangements. This is the case in Cuba, where subsidised oil products are 
rationed.   

         By increasing energy use, consumption subsidies boost demand for imports or reduce the amount of 
energy available for export. This harms the balance of payments and energy supply security by increasing 
the country’s dependence on imports. For example, Iran, a major oil exporter, was obliged to import 
about 40 per cent of its gasoline needs in 2006 at a cost of more than $4 billion to meet strong demand 
for the heavily subsidised fuel.  

         Fuel subsidies encourage smuggling of fuels to neighbouring countries where selling prices are 
higher. This is a common problem in parts of Africa, Asia and the Middle East. As much as 40 000 barrels 
per day of subsidised gasoline was smuggled out of Iran before the authorities introduced rationing in 
early 2007.  56 

If we take into consideration different energy technologies , different pathways should be taken. That is        
subsidies for a  specific energy technologies determines the development and commercialisation of 
other complement technologies that might ultimately become more economically or more costly or 
more atractive. There was some cases where redirecting or restructuring the subsidies  can emphasize 
one type of  technologies and exclude some other. This is mostly happening when one technology is 
complementary from a technical point of view , from the other.  

But at the end line , all this these arising costs are always ultimately directed  ,at least in one part,  by the 
intended beneficiaries of the subsidies itself , but also as the rest of society. An important consideration 
should also be quoted . Not all of costs disappear with the removal of subsidies because , and for this 
removal the society requires a given time period. And that can be a very long time to replace the stock of 
energy-related equipment used in supply and end use. For the social implications of energy subsidies we 
can say that they vary according to the type of subsidy.  

Subsidies to modern cooking and heating fuels, such as kerosene,  liquefied petroleum gas (LPG) and 
natural gas, as well as electricity are common in developing countries. They are aimed at improving poor 
households’ living conditions by making those fuels more affordable and accessible.  57 

Where they result in switching from traditional fuels and in improved access to electricity, those 
subsidies can bring considerable benefits to poor communities and this type of subsidies are used quite 
often in the west Balkan countries. As a result, many energy-subsidy programmes intended to boost 

                                                             

56  https://www.fas.org/sgp/crs/row/R43176.pdf 

57  http://www.eolss.net/sample-chapters/c08/e3-21-02-04.pdf 
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poor households’ purchasing power or rural communities’ access to modern energy through lower prices 
can, paradoxically, leave the poor worse off, since the costs are shared by the entire population including 
the poor and this issue is difficult to control and to avoid. The poorest households may not be able to 
afford the energy even if we are talking about a subsidised one or maz have a problem to sfsicaly access 
it, for example when a some part of a country or a rural small community is not connected to the grid or 
gas pipelines. On the aother habd also if the poor are able to benefit from an energy subsidy which is 
everyday more difficult based on the considerations cited before , the financial value to them may be 
very small since their consumption is generally modest or very low. Rich households , on the other hand , 
tend to have benefit as much as they can benefit by consuming more of the subsidised fuel than they 
would usually do on a real price market. Subsidies on LPG in India are one example.  

At the end we must also consider the environmental effects of energy subsidies which are also very 
complex and tend to implicate different interdisciplinary sectors in the detailed analysis. Subsidies that 
result in a lower price to end-users normally increase the consumption of the respective fuels and, thus, 
inevitably have harmful impacts on the environment – including higher airborne emissions of noxious 
and greenhouse gases .   Also higher fossil-fuel production is damaging the environment directly by 
polluting air or water or by destructing the landscapes. Subsidies for biofuels are very „modern” in 
Europe in the time of writing this thesis , and there are often used by several OECD countries. This types 
of subsidies often means more intensive farming and a scale up of farm production. On the other hand , 
indirectly this subsidies implicates indirectly a greater use of fertilisers and pesticides. The pesticides can 
damage local eco-systems and increase both soil and water pollution and therefore again bring to an 
effect that we wanted to avoid. Because of that different restriction should be made in order to establish 
a clear frame in which a subsidies can be used. However, with subsidising modern energy we can have 
also some environmental benefits. For example, encouraging the use of oil products can curb 
deforestation in developing countries as poor rural and peri-urban households stop using firewood. 58 

An interesting argument was regarding the subsidies for home fuel production. Subsidies to domestic 
fossil-fuel production do not systematically lead to higher consumption , which is interesting , if they 
result in a switch from imported to domestically produced fuel. The declared frase has been a strong 
argument to defend coal-production subsidies in Germany because they cover the difference between 
actual production costs and import prices. 59  It is pointed out that they do not involve lower prices and, 
thus, higher consumption. Nonetheless, the financial and economic cost of keeping inefficient mines open 
can be very high. The money saved by ending such subsidies would be better spent on measures to 
promote energy efficiency or renewables, which would lead to lower emissions in the long term. 60 

It is therefore very important , taked all the parameters into concern , to evaluate if the subsidy if good 
or bad. Various empirical studies and analysis provide strong evidence that the large subsidies to fossil 
                                                             

58  http://www.eolss.net/sample-chapters/c08/e3-21-02-04.pdf 

59 http://www.oxcarre.ox.ac.uk/files/OxCarreRP201295.pdf 

60  http://www.unep.org/pdf/pressreleases/reforming_energy_subsidies.pdf 
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fuel consumption worldwide in place today contribute to higher greenhouse-gas emissions and therefore 
they potentially negatively benefits the climate change. A study by the OECD in 2000, for instance, 
showed that global CO2 emissions would be reduced by more than 6% and real income increased by 
0.1%  by 2010 if all subsidies that lower the prices of fossil fuels used in industry and the power sector 
were removed everywhere in the world.  If this results were compared with the more  earlier study done 
by the IEA , it Can be claimed that the removal of consumption subsidies in eight of the largest non-OECD 
countries would reduce primary energy use by 13%, lower CO2 emissions by 16 per cent and raise GDP 
by almost 1 % in those countries.  

Because coal is the dirtiest fuel, removing coal subsidies generally yields the biggest environmental 
benefits.  
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6.3. Reforming Harmful Energy Subsidies – how to handle them  

 
Governments are questioning more and more the validity of certain types of energy subsidies as 
concerns grow about their environmental impacts and the case should be also in Croatia and the 
neighbord countries which still mostlz relies on conventional fuels and therefore technologies.  The 
governments tends to converge versus a social goals and their economic and financial cost stability and 
for this processes some time period is needed. The main objective of a subsidy reform or pat of the 
reform should be the reduction of the overall size of subsidies or remove them completely from the 
system , and to see how this bring up new social benefits and carry large economic costs.   

 

Many fossil-fuel subsidies fall into this category from which only positive expectation and results can be 
expected. However, in most instances, governments are faced with awkward trade-offs between the 
economic, social and environmental effects of reforming those subsidies and possibly also in Croatia this 
is still the case. Scrapping or modifying a subsidy is clearly justified where the overall net effect is positive 
but the net effect should be longterm and should be transparent and stabile. On the other hand this kind 
of moves can be politicaly difficult to implement especially in the former Yugoslavian coutries such 
Croatia , and maybe mostly because of that this process is slow or does not exist at all.  

 

The way in which governments subsidise fuels is all-important, regardless of their objectives. A good 
subsidy is arguably one that enhances access to sustainable modern energy or has a positive impact on 
the environment, while sustaining incentives for efficient delivery and consumption. There is no single 
right approach or model. From the political point of view several consideration should be taken into 
consideration , and therefore the policymakers should take into account the national but even more the 
local circumstances and eventual benefits from a restructurated subsidy structure policy.  But there are a 
number of basic principles that countries need to apply in designing subsidies and implementing reforms 
to existing programmes.  61  62 

Experience shows that subsidy programmes should be: 

 • Well-targeted – subsidies should go only to those who are meant and deserve to receive them and 
should not conflict with other instruments and goals;  

• Efficient – subsidies should not undermine incentives for suppliers or consumers to provide or use a 
service efficiently, minimizing market distortion;  

                                                             

61  http://info.worldbank.org/etools/docs/library/64572/wps2445.pdf 

62  http://www.iisd.org/gsi/sites/default/files/ffs_india_guide_rev.pdf 
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• Soundly based – subsidy programmes should be justified by a thorough analysis of the associated costs 
and benefits;  

• Practical – the overall amount of a subsidy should be affordable and the administration of the subsidy 
programme should be at reasonable 

• Transparent – information on the amount of government money spent on the subsidy and on subsidy 
recipients should be disclosed;  

• Limited in time – sunset clauses should be included in the design of subsidy programmes to avoid 
consumers and producers becoming overly dependent on this support and costs spiralling out of control.  
 

 

 

Key Messages for tuther consideration 

 
Energy subsidies are present today in different forms and definitions. Their clearly effects on the 
economy, society and the environment. They are different types and derivation and all of them are wuite 
complex. However from the upper declared arguments it can be said that subsidies often lead to 
increased levels of consumption but also to an increased level of generated waste. During this 
generation it releases the bad elements of the energy production and usage that reflects negatively on 
the environment.  The subsidies can place a heavy load on governmental  finance structure , weakening 
the potential for economies to grow and reducing the potential to invest in social equity. Besides that 
they clearly valorize only a narrow class of subjects if we take into account the structure of the energy 
sector as conceptualized. They can undermine private and public investment in the energy sector, which 
can threaten the development and expansion networks and the development of more environmentally 
benign energy technologies such as decentralised renewable energy technologies which are the element 
of interest of this thesis.                                                                                                                                               

Even if it is often accented , the subsidies do not always end up helping the people for who they should 
be initially determined and activated. If we eliminate the subsidies which are environmentally in a 
negative context , we should make national efforts to achieve a medium and long-term transition to a 
truly sustainable and secure energy system or optimisticly said to a postcarbon society. Already many 
countries have putted lots of effort in minimazing or even elimination of the most ineffective and costly 
subsidies or on the other hand they try to adapt them to changing market conditions and policy targets. 
Nonetheless, much more needs to be done, including in developing countries like Croatia and all the ex 
Yugoslavia countries where subsidies are generally bigger and their harmful effects – on economic 
growth, the environment and social welfare – greater.  

An increased focus on the issue of energy subsidies by the international community is of utmost 
importance in accelerating the reform process. Action is urgently needed in three main areas:  

(1) Reporting and compiling consistent data on energy subsidies as well as analysing their effects 
(transparency and accountability);  
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(2) enhancing mechanisms of communication with policymakers to show them the need for and benefits 
of reforming subsidies as well as to assist them in implementing policy reforms at the national level; and  

(3) capacity building for government officials and other stakeholders from both developed and eveloping  
countries, and assistance in reforming subsidies. UNEP, in partnership with other international 
organisations, can play an active role in carrying forward work in these areas. 63 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                             

63 http://www.undp.hr/upload/file/277/138767/FILENAME/Fossil_Fuel_Subsidies_F.pdf 
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6.4. Overview of  financial Incentive Mechanisms in the European 
Union / Renewabke energy sources 
 

For promotion of production of electricity with the renewable energy sources , EU countries have used 
several different types of incentive mechanisms to stimulate the development and investment required 
to meet well known EU 2020 targets. If we consider every individual country , each country uses a unique 
mix of policy incentives which is internally determined based on national documents. The application of 
this policy tools is customized and therefore it is suited to the objectives of each EU member. Also, each 
EU country has discretion with regard to the types of financial incentives offered to renewable electricity 
projects. The most commonly used and referenced EU financial incentive mechanism is the feed-in tariff, 
described after in this subchapter. The feed-in tariff has been used in several EU countries to encourage 
or to promote the development  of renewable electricity generation projects. Besides feed-in  tariffs 
there are other incentive financial mechanisms used to support the renewable power generation in the 
European Union.  

Some member countries have started to transition from feed-in tariffs to other incentive types. This is 
done because there was a bigger need of controlling the costs of a already grown amount of certain 
technologies and a way to  manage and also control capacity installations but also  to  integrate 
renewable electricity with existing power markets. The following sections provide a brief overview of four 
primary types of financial incentive mechanisms used by EU member countries to stimulate renewable 
electricity generation. 64 

 

 

Feed-In Tariff  

A feed-in tariff (FiT) is a renewable electricity incentive mechanism that generally serves two primary 
functions. First, it guarantees that all electricity generated from a renewable project will be purchased 
and will have access to the electric power grid (the “feed-in” portion of the FiT). Second, it guarantees the 
renewable project a long-term price for electricity produced, generally 15 to 30 years or even for the 
lifetime of a project, (the “tariff” portion of the FiT). The tariff, or rate, paid for renewable electricity is 
generally set higher than the prevailing wholesale electric power price. Thus, FiT incentives eliminate two 
key investment risks: (1) purchase risk, and (2) price risk. 65 

The FiT mechanism that is defined in this way can create an oppurtunuty to invest . And base on that in 
order to stimulate the development and installation of renewable power generation capacitys. 
Depending of the country , the FiT designs varies. That is if we consider the costs associated with FiT , 
they can be paid for in different ways. Some EU countries distribute FiT costs to certain or all the  

                                                             

64 http://info.worldbank.org/etools/docs/library/64572/wps2445.pdf 

65 http://www.unep.ch/etb/publications/energySubsidies/Energysubreport.pdf 
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electricity rate-payers by adding a surcharge to consumer electricity bills and that’s also the case pof 
Croatia. Other countries, for example ,  guarantee FiT compensation to power system operators, thus 
resulting in a national government budget commitment and regulation.  

FiT mechanisms can also include other design elements such as caps, which set a maximum amount of 
renewable electricity capacity that may be supported by the FiT, and “degression,” which provides for a 
periodic reduction of the FiT rate based on defined criteria.Which can be seen in Germany after reaching 
a certain level of installed capacity.  Additionally, some countries require regular reviews of FiT incentives 
in order to make rate adjustments that reflect changes to electric power, technology, and capital 
markets. One key challenge for a FiT incentive is for the national government to set a tariff rate that is 
high enough to incentivize development and investment in the renewable electricity sector, but not so 
high as to create windfall profits or stimulate capacity installations that result in power system 
operational issues and/or cost concerns. Despite these challenges, several EU countries have supported 
renewable electricity evelopment through the use of FiT incentives.  

 

Market Premium 
 
A market premium is a financial incentive that provides renewable power producers additional 
revenue above the market price for electricity. The market premium can either be fixed or 
variable. A fixed market premium provides a constant value for electricity generated from 
renewable energy sources in addition to the revenue received from wholesale power market sales. 
The value of the premium never changes regardless of the underlying wholesale power price, 
which can fluctuate up or down depending on the season and time-of-day. 
A variable market premium provides a renewable power producer with an electricity price 
premium, above the wholesale market price that results in the power producer receiving a 
predetermined value for each unit of electricity generated and sold. For example, a market premium 
policy may be designed to provide solar power projects total compensation of $0.30 for each 
kilowatt-hour (kWh) of electricity sold. The solar project would first sell power into the 
wholesale market and, for this example, the project received $0.18 per kWh. The market premium 
incentive mechanism would then provide an additional $0.12 per kWh to the solar project in order 
to reach the $0.30 per kWh pre-determined value. In essence, the variable market premium is 
equal to the pre-determined compensation value minus the wholesale power price. A variable 
market premium policy may also require the renewable power project to return some of its 
revenue should the wholesale market price exceed the pre-determined value.13 Initially, market 
premium incentives were designed to provide a fixed payment above the wholesale electricity 
price. Now, many market premium incentive policies provide a variable premium that places a 
cap on total compensation received for renewable electricity. The variable market premium 
provides a greater degree of revenue certainty to the project; however, it also limits the potential 
for investment returns. The market premium incentive can function much like a FiT in that a pre-
determined value for electricity is received by the renewable power project owner. This is especially true 
for a variable premium. However, one key difference between the two incentives is that the market 
premiummay just focus on price risk. Depending on how it is designed, the market premium may not 
eliminate purchase risk by guaranteeing access to the electricity grid. As a result, a renewable 
power project owner may be required to secure a purchase agreement with a third party for its 
electricity generation, consume the renewable electricity generated on site, or participate in 
wholesale market activities in order to sell its power.  
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Green Certificates 

 
Green certificate incentive programs provide additional revenue, above that received from power 
sales, to renewable electricity generators through accumulation and sale of certificates to entities 
required to comply with annual renewable electricity quotas. The value of green certificates is 
generally determined through a market mechanism and typically fluctuates based on supply and 
demand. Green certificate programs can include various design elements (i.e., multipliers for 
different technologies, validity lifetimes for certificates). Certificates can be granted based on 
different metrics. For example, some countries might grant green certificates for each megawatthour 
(MWh) of electricity generated from a renewable power project, while other countries might 
award green certificates based on calculated carbon dioxide emission reductions. Power 
production at a renewable electricity generation facility is monitored and measured so green 
certificates can be issued based on the metric (i.e., electricity generation, carbon emission 
reduction) used. Generally, each certificate is assigned an identification number and is recorded in 
a central registry. A green certificate program results in the creation of a saleable commodity that 
is separate from the actual electricity generated by the renewable power project. Once granted, 
green certificates can be sold to entities that are required by law to comply with a defined 
renewable electricity quota obligation. 
Green certificate programs instituted in Europe have characteristics similar to renewable portfolio 
standards (RPS) and tradable renewable energy certificates (RECs) used in certain U.S. states.15 
Whereas state RPS requirements set the renewable electricity obligations, RECs can be bought, 
sold, and traded among renewable power generators and obligated entities as a means of 
complying with annual renewable electricity requirements. 

 

 

 

Tenders/Reverse Auctions 

 
Tenders are programs typically used to encourage development and installation of a defined 
amount of new renewable electricity capacity. Tenders function much like solicitations and 
procurements, whereby a government-authorized entity releases a tender document with the intent 
of entering into contracts with renewable electricity generators in order to meet a pre-determined 
renewable power quota. Qualified respondents generally submit an application, and sometimes a 
financial deposit, in response to the tender announcement. Successful projects are selected based 
on offers received by respondents that comply with the tender criteria. Reverse auctions, sometimes 
included as part of the tender process, are policy mechanisms that encourage project developers to offer 
renewable electricity at the lowest cost. Since the reverse auction mechanism awards renewable power 
capacity based on the lowest renewable electricity bids, this approach can limit government financial 
commitments associated with renewable electric power incentives. When using reverse auctions, 
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governments can set both minimum and maximum tariffs that will be paid for each unit (kilowatt-hour) 
of renewable electricity generated. Ideally, respondents are able to calculate the minimum tariff value 
needed in order for the project to obtain financing and be economically viable—this tariff level is typically 
the price per kWh included in the respondent’s application. When evaluating respondent offers, 
government agencies generally give preference to projects that offer the lowest tariffs they are willing to 
receive, assuming that respondents meet other qualification criteria included in the tender. The 
overall goal of reverse auctions is to stimulate deployment of a certain amount of renewable 
electricity capacity at the lowest possible cost. 

 

 

 

6.5. Fossil fuel subsidies in Croatia 
In the Western Balkans and therefore also in Croatia the fossil fuel subsidies are not 
limited to a prices below international fossil fuel prices. Usualy in the internationaly fossil fuel  prices 
eventual price-gap can be easily and directly identified and here because of the non existing limitation is 
not the case. If we consider domestic and imported fossil fuels , the cost of declared provision of both 
types is very high and related to this consumption , subsidies are mainly focused on the amortization and 
control of monetary costs of fossil fuel provision. Despite that they are also focused on bringing nominal 
prices as much as possible close to international prices which are well knows and all that in order to 
maintain the nominal competitiveness of at least some segments of the economy which relies on this 
meccanisms. Because of the structure of this provision ammortization the whole process structure is at 
elevated monetary risk level if we consider a longterm period. 
National or domestic production of fossil fuels is quite inefficient. The economies of scale is missing in its 
concept and available resources are considered at low quality in compared to the outside competition. 
The massive and complex subsidy system ensure at transferring a significant proportion of fossil fuel 
costs to the public. In the short term, it facilitates employment in industry and the well-being of the 
population but it creates unsustainable longterm fiscal risks. 

Subsidies facilitate the use of tecnologies also if they are not competitive but also facilitate the fossil fuel 
resources as well as unsustainable employment levels and an uncompetitive composition of employment 
across a region which is slow to turn towards sustainable economic development thru energy 
transformation which is already needed. Like already defined , the most important effects of subsidies is 
to modere the cost of fossil fuel extraction, processing and delivery but also allowing the distribution of 
natural resource rents from uncompetitive natural resources that are not likely to be exploited under 
competitive market conditions. Subsidizing uncompetitive fossil fuels to make them competitive makes 
difficult for market entry for efficient fuels, renewable energy and for any other more productive 
technologies. Before , when there was big differences between the cost per energy unit between 
conventional sources and new energy alternatives , at least the economic counts had some 
convergences. Today this is clearly not the case and therefore subsidy policies need to be re analysed. 
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Although we consider that subsidies are by definition intended and active exclusively to assist poor 
people , very few subsidies are realy intended for to the most economicaly vulnerable part of the 
population. Most of the subsidies actually benefit from better-off population which has a higher than 
average fossil fuel consumption. Even with the subsidies, much of the poorer part population is exposed 
to fuel poverty due to the regressive distribution of the subsidies and to low energy efficiency which is 
almost the main issue to consider in this problem. Most fossil fuel subsidies are an visible costs with 
some time delay. The cost like already noticed can be environmental, replacement cost , tax ecc. No 
matter which type we have , these unpaid costs will have a cumulative effect and they will pose massive 
fiscal risks in the medium to longer term period.One more important thing is that the fossil fuel subsidy 
system in all countries is complex and not reported fully in fiscal reports,energy or environmental 
statistics and therefore this is the case also in Croatia and ex Yugoslavia states. Fiscal accounting and 
energy and environment statistics should therefore take all this cost into consideration when making any 
strategic dosument or directive for the development or improving of the energy country picture and 
base on that to provide prerequisits for quality  policy formulation and laws. 
 
Eventual reforms need to be implemented gradually, but with a clear target that wants to be reached in 
a declared period of time. A good part of the fiscal costs may need to be used initially to facilitate green 
investment and this redirection of this financial good from fossil to green tecnology is one channe of 
financial flows that is rappresented in this thesis. The ammount of this gods should be gradualy 
aughmented in order to keep the transformation as stabile as possible. On the other hand different part 
of the goods should also be directed into increased energy efficiency in production and consumption , 
and to refocus economic activity from energy-intensive to less energy-intensive sectors.  
 
It is clear that suggested phasing out fossil fuels with massive market penetration (lignite) and high costs 
will therefore require well structurated long-term national strategies and entirely new arrangements 
regarding security of supply.  
 
The role of renewable energy sources here enter in play. The introduction of renewable energy sources 
gives an opportunity to phase out in a more secure way some fossil fuels (and associated subsidies and 
natural resource rents) while maintaining appropriate security of supply. The build-up of productivity in 
the provision of renewable energy – in particular biomass – as well as region-wide enabling frameworks 
when it comes to the use of significant hydro power resources ( in most cases cross-border resources) 
are highly desirable. 66 

 
Fossil fuel subsidies are pointed to be the most critical barrier when considering the  investments in the 
energy sector in the Western Balkan countries that are signatory parties to the Energy Community 
Treaty with the European Union (EU) .  And therefore Croatia is also a signatory given that it is already 
becoming a member of the EU. In the report from to the European Parliament and the Council, European 
Commission it can be cleraly seen the statement as follows: 
 
‘The primary condition for new investments is undertaking price/subsidy reform. The current price and 
tariff levels, often below cost recovery, constitute a market distortion and hamper policies to promote 
demand management and energy efficiency. This, compounded with low levels of electricity billing and 

                                                             

66  http://www.undp.hr/upload/file/277/138767/FILENAME/Fossil_Fuel_Subsidies_F.pdf 
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revenue collection imperil the financial viability of some of the power utilities, which is currently 
remedied by costly state subsidies. Special efforts therefore need to be made on price and tariff reform 
with due attention to the protection of vulnerable consumers, to the removal of administrative 
burdens and the establishment of an independent Regulatory Authority which guarantees 
 
 
transparency of the market and non-discriminatory treatment of the market participants. The 
Commission recognizes that it is unreasonable to expect reform without offering an alternative plan 
for investment, for price restructuring and for targeted protection of vulnerable consumers. The 
Commission intends to take the lead in this area by offering 
specific advice on structural reform. Emphasis will be placed on the social impacts of reform. The 
Contracting Parties need to develop efficient energy welfare systems and targeted 
subsidy schemes. The most notable efficiency is to increase the level of payment coverage (that is, 
to reduce the number of persons to whom energy is supplied, but who do not pay). Another 
efficiency that must be considered is removing of blanket subsidies, and targeting subsidies on the 
poor and the vulnerable. The Contracting Parties need to realize what are the costs of not 
reforming, in terms of increased energy intensity, lost welfare, lost economic growth, a degraded 
environment and health impacts. 
 

This report from the Commission to the European parliament and the Council indicates a need for 
countries to take seriously into consideration and accent the implementation of the treaty but it is 
also very important for remove all the barriers that are present in order to facilitate all types of 
investments in energy infrastructure.  Investments very important and  obviously required to meet 
the EU Environmental Acquis which is imposed by the treaty, provide better quality of energy 
services and energy security as well as to improve energy efficiency. In most of the countries, the 
energy sector is the largest single recipient of international (including EU) assistance both in direct 
assistance and loans from international financial institutions. 
 

Fossil fuel subsidies has the specific characteristics which are under analisys for some time , the same is 
also with the very high subsidies across the Western Balkans. This subsidies characteristics are their 
implicit diverse character and multiplicity of forms that they and various forms that they can take.  
Subsidies shurly are not easy to elaborate and controll and are usualy not reported in regular budget 
reports.  
Besides the fact that fossil fuels subsidies are quite complex as stated before they are also widely spread 
along the value chain – from upstream to downstream activities and energy use. Understanding these 
subsidies and their cumulative effect is critical to inform structuring of largely needed reforms in the 
energy sector , but also for investments and targeted assistance. 
8 

Overview of forms of government intervention in energy markets according to the World Bank’s 
‘Background Paper for the World Bank Group Energy Sector Strategy : 
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Source : Background Paper for the World Bank Group Energy Sector Strategy, ‘Subsidies in the Energy Sector: An 
Overview’, World Bank, July 2010. 

 

If we consider the subsidies in the context of the impact on the domestic economy and when an 
evolution of local risks and national budget structure is made there should be given everything to the 
price-gap between the total cost of energy and the price at which it is delivered to the end consumer if 
that price is below total costs plus applicable taxes, delivery (where we consider transmission, 
distribution, retail) costs. We should also take into account actual collection rates. The domestic 
economy is affected by that broad price-gap and the effect is cumulative and has a big impact on 
national economy even if although it is very easy that these economic impact and effects are often 
excluded from various budgetary reports. It is to be considered that the pricegap method based on 
international prices underestimates subsidies in a large ammount which is actually created in country 
where provision of fossil fuel is below international efficiency and productivity standards and those that 
are net importers of fossil fuels.  Just for comparison ,  the International Energy Agency used a modified 
price-gap method based on international competitive prices and comparable generation costs/prices for 
electricity in the ‘World Energy Outlook 2010’. This estimation is intended for international comparisons 
of fossil fuel subsidies and as an indication of the impact these subsidies could have on climate change 
abatement costs and potentials. 
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The countries from the Western Balkan region are strictly net importers of fossil fuels.  
A large part of their domestic sources of fossil fuels is in the form of lignite like coal or similar , but also 
electricity and district heating which are still not internationally tradable forms of energy but eventualy 
in the near future also this is going to change.  
These are all very high cost supplies even if the perception of this costs is very low and very few 
ammount of informations a noted in the media. The costs of such supplies are high by European 
standards. It should be considered that the use of the international price of fossil fuels to estimate fossil 
fuel subsidies by the price-gap method in the case of the Western Balkan countries and therefore also 
Croatia , will lead to a serious underestimation of the actual economic effects of these subsidies. This 
understimation will leading to the economic degradation of stability and to the higher ammount of net 
imports even if there is a big possibility for the renenwable sources activation and usage. 
 

If  we consider the price-gap method in comparing prices that cover the full marginal cost of fossil 
fuel/energy , where we include all costs of fossil fuel provision, environmental impacts, actual efficiency 
of extraction, processing, transmission, distribution and retailing,  actual productivity during the process 
and risks accumulated along the value chain , with the prices paid by the end consumer or every single 
houlsehold.  
Taking into account the average price paid by all end consumers covers  eventual cross- subsidies 
between various groups of customers and here is the accent of the ammount of „poor“ and better-of 
consumers that have benefits from the subsidies.  
 
Cross-subsidies  are taken into account separately from the summary subsidy calculation and described 
below as appropriate. And this applies not only to cross-subsidies between various groups of customers 
but also to cross-subsidies between various fuels and energy services at micro or macro level. Commercial 
profits are excluded from the calculation as governments acquired most of the nominal profits reported 
by state owned enterprises (SOE). In the case of privatization of SOEs involved in fossil fuel trade during 
the observed period, governments collected privatization proceedings that can be considered as 
discounted future commercial profits. The market share of de novo companies trading fossil fuels is 
minimal and does not have a significant impact on this general calculation.Where environmental costs 
are (in part or in total) paid to the public administration budget and then used for purposes other than 
actual abatement of environmental costs, that process is to be considered as general tax and not as part 
of actual environmental costs. Environmental costs are summarized in bulk according to the only 
available officially published environmental assessment of missed benefits  from compliance with the 
European Union Environmental Acquis for the Western Balkans and added to total subsidies. Available 
data sources provide foreign trade statistics in euros, while fossil fuel prices are usually calculated in US$. 
Domestic currencies are either pegged to euros or countries actually use the euro (Montenegro, Kosovo) 
for domestic transactions. Domestic exchange rates appreciate when supported by foreign loans or an 
inflow of foreign investments (payments related to large privatizations, for example) while US$ 
nominated prices of fossil fuels fluctuate regardless of international market fossil fuel prices. At the same 
time, foreign suppliers of liquid fuels and natural gas are ready to tolerate extended periods of non-
payment providing therefore, implicit credit to countries in the region. It is to be considered that the 
extension and duration of these implicit credit arrangements are linked to political circumstances rather 
than commercial relations. To avoid the effects of fluctuating exchange rates  and, in particular, 
purchasing power parities, fossil fuel subsidies are presented as a percentage of nominal GDP for a 
particular year. The assumption is made that fossil fuels are consumed in relation with GDP creation 
throughout the year. There are considerable seasonal fluctuations in fossil fuel consumption: most 
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natural gas is consumed during the winter, the agriculture season sparks additional diesel consumption 
and most lignite is consumed for power generation during the winter period. In some years, high import 
prices tally in time with high seasonal demand but this is not the case in other years. For example, during 
the gas supply crisis in January 2009, heavy fuel oil prices were higher than the relative prices of natural 
gas. Therefore the shift from gas to alternative fuel was financially beneficial while damage to equipment 
and to the environment was not immediately accounted for. At the same time, January 2009 saw massive 
water inflows into hydro power plants: the highest level in 100 years. This provided the region not only 
with additional electricity but also at a very low direct cost. These two factors (coincidental) and EU 
assistance moderated the actual cost of security of supply with natural gas. 67 
 
Components of full cost covering fossil fuel prices for a total volume of fuel (total volume x 
average cost). The Total volume of electricity estimated according to ENTSO datasets and compared with 
the Energy Community Treaty related reports as well as USAID SEE REREP Reports (2010) for particular 
countries. 
 

 

The data from the upper table applies not only to cross-subsidies between various groups of customers 
but also to cross-subsidies between various fuels and energy services at micro or macro level. 
 

                                                             

67 [ p. 16 , Fossil Fuel Subsidies in the Western Balkans - report 2011 ] 
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6.6. Application of subsidies to Western Balkan countries 
 
The estimation is made in line with the estimation of subsidies for electricity made by the 
World Bank and the International Monetary Fund (IMF) for the period up to 2003 and without 
taking into consideration environmental costs (missed benefits of environmental 
compliance). Countries in the Western Balkans do not provide adequate energy statistics 
while economic data (GDP, exchange rates) vary depending on the data source. Within the 
context of the Energy Community Treaty and with assistance of the International Energy 
Agency (IEA) and EuroStat considerable efforts have been taken in recent years to upgrade 
energy statistics toward EU standards and that is work in progress. 68 
 

 
 
It is therefore worth mentioning that the GDP levels estimated according to WIIW and EBRD data bases. 
33 Kosovo’s GDP is underestimated due to a very large informal economy. If Kosovo’s actual GDP could 
be estimated, the subsidy share would be somewhat lower. 
 
The data so fare taked into consideration are from EBRD.  EBRD (2011) used the World Induced Technical 
Change Hybrid (WITCH) model in order to estimate GDP costs of climate change considering different 
scenarios. All Western Balkan countries are classified as Transition Economies and therefore Non-
Exporters of Energy (TENEX) which is highlz emphasised. If we consider all possible  scenarios that are 
taked into consideration , there is a lowering in costs range to slightly over 5% of GDP while a scenario 
with limited trade increases costs to almost 25% of GDP which is a lot in both ways. If we compare this 
nubers with the EU where we have from 2-4% of GDP for EU , if we  take ten case countries , we can see a 
big difference in the ammount of GDP money and how it is directed in the financial structure. 
 
Fossil fuel subsidies curb trade and investment including also investments that could facilitate emissions 
trading and – by doing that – increase a risk of massive increase in climate change abatement costs; 

 

                                                             

68  http://www.eolss.net/sample-chapters/c08/e3-21-02-04.pdf 
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6.7. Economic short overview and conclusions of the Chapter 
 
The average number of days per year for heating and cooling in the Western 
Balkans is around 3000 hours, and this is a similar ammount if we compare this to the lelevs 
of annual usage in , for example , USA or if we consider Europe , in Germany. 
The level upper stated are similar but the energy and carbon intensity of GDP in the 
Western Balkans comparing the mentioned countries is many times bigger , and also 
considerin and comparing the OECD average if we Comparethe  data  to IEA/UNDP ‘Energy in the 
Western Balkans’, Paris 2008 report statistics. If we consider the GDP formation it includes two 
practicly completely divided an half dipendent processes. The first of them is the financial 
and other services that increase the share in GDP while facilitating nominal growth and 
providing financial means to carry on with high levels of energy subsidies and therefore 
fiscal risks which has been already analysed and the second is that a real economy that 
struggles with insufficiencies in infrastructure and energy supply and bears the cost of 
hidden subsidies (in particular environmental costs) and therefore this hidden costs tends to 
have different correlation with practiclz everz bigger sector like health and similar.  
For example if  we remove the energy subsidies with a simple increase in prices to cover all costs of 
energy provision, almost the entire population could slip into fuel poverty that, taking into account very 
limited price elasticity of energy use, could trigger disruption in financial markets. An increase in price 
elasticity of energy demand is a critical component of any economic policy that aims to facilitate the 
moderation of fiscal risks of fossil fuel subsidies. If we consider the factors that determines the price 
elasticity of the demand we can say that the price elasticity of demand is not the same for all 
commodities and it may be or low depending upon number of factor.  
 
These factors which influence price elasticity of demand, in brief, are as under: 
         
(i) Nature of Commodities. In developing countries of the world, the per capital income of the people is 
generally low. They spend a greater amount of their income on the purchase of necessaries of life such 
as wheat, milk, course cloth etc. They have to purchase these commodities whatever be their price. The 
demand for goods of necessities is, therefore, less elastic or inelastic. The demand for luxury goods, on 
the other hand is greatly elastic. 
  
(ii) Availability of Substitutes. If a good has greater number of close substitutes available in the market, 
the demand for the good will be greatly elastic. 
  
For examples, if the price of Coca Cola rises in the market, people will switch over to the consumption of 
Pepsi Cola, which is its close substitute. So the demand for Coca Cola is elastic. 
  
(iii) Proportion of the Income Spent on the Good. If the proportion of income spent on the purchase of a 
good is very small, the demand for such a good will be inelastic. 
  
For example, if the price of a box of matches or salt rises by 50%, it will not affect the consumers demand 
for these goods. The demand for salt, maker box therefore will be inelastic. On the other hand, if the 
price of a car rises from $6 lakh to $9 lakh and it takes a greater portion of the income of the consumers, 
its demand would fall. The demand for car is, therefore, elastic. 
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(iv) Time. The period of time plays an important role in shaping the demand curve. In the short run, 
when the consumption of a good cannot be postponed, its demand will be less elastic. In the long run if 
the rise price persists, people will find out methods to reduce the consumption of goods. So the demand 
for a good in the, long run is elastic, other things remaining constant. 
  
For example if the price of electricity goes up, it is very difficult to cut back its consumption in the short 
run. However, if the rise in price persists, people will plan substitution gas heater, fluorescent bulbs etc. 
so that they use less^electricity. So the electricity of demand will be greater (Ed = > 1) in the long run 
than in the short run. 
  
(5) Number of Uses of a Good. If a good can be put to a number of uses, its demand is greater elastic 
(Ed > 1). 
  
For example, if the price of coal falls, its quantity demanded will rise considerably because demand will 
be coming from households, industries railways etc. 
  
(6) Addition. If a product is habit forming say for example, cigarette, the rise in its price would not induce 
much change in demand. The demand for habit forming good is, therefore, less elastic. 
  
(7) Joint Demand. If two goods are Jointly demand, then the elasticity of demand depends upon the 
elasticity of demand of the other Jointly demanded good. 
  
For example, with the rise in price of cars, its demand is slightly affected, then the demand for petrol will 
also be less elastic. 69 
 
 
We can say that improving the elasticity demand of fossil fuel requires significant investments and the 
creation of a new industrial structure and organization. However, poor security of supply and increasing 
uncertainties about energy costs are curbing investment opportunities and therefore also new strategies 
are corespondant to this declaration.  
In the absence of massive changes in energy policy in the Western Balkans, investors can not be 
convinced that the long-term supply of energy is comparable with energy supplies elsewhere. 
When the industrial structure is given and crosssubsidies can be stipulated in contracts (which is the case 
in some privatization arrangements) while part of environmental costs are transferred to the public for 
that period of time, private investors may enter into an arrangement with the government. Any 
commercial company that eventually emerges from such an arrangement is locked into a certain energy 
supply-demand situation 
and not likely to have any better price elasticity of its energy demand.  
 
In short, when subsidy structure is built into infrastructure and international relations, as is 
the case in the Western Balkans – it creates a longterm inelastic structure that is very 

                                                             

69  http://economicsconcepts.com/factors_determining_price_elasticity_of_demand.htm 
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difficult to change. It, in turn, facilitates the emergence of institutions characterized by the 
CLIM Index as described above. 
If we consider regulatory overview for the fossil fuel subsidies , we can state that the 
process under consideration is largely beyond the control of regulators and therefore much 
less transparent to eventual statistical analysis. The process is setted in the sequent ways ,  
in the vertical (lignite mines, power plants) and horizontal (hydro-thermo power plans). 
In terms of resources and infrastructure, communal services and transport policies together 
with environmental impacts. Although regulatory institutions are mostly established in the 
region their price setting mechanisms are insufficient to cover the problem of these 
subsidies. Despite the lower overall tax burden, these countries could have higher retail 
prices of liquid fuels than in Central Europe and the EU. This is linked to very high import 
prices, lack of economy of scale in import and trade, the monopolization of imports, high 
transport, terminal and pipeline costs, inadequate economy of scale in local oil refineries 
(which the ntroduction of EU fuel quality standards will further complicate), poor efficiency 
and complexity of oil refineries and low productivity of distribution channels. 
Western Balkan markets are not yet fully open for international competition and especially 
for competition from the Mediterranean fuel market. Government policy and cross-border 
disputes regarding major ports (both in the Adriatic and the Danube) and railway links 
streaming from these ports are an effective barrier to entry. In Croatia and Serbia royalty 
payments for the exploitation of domestic crude oil resources are probably below 
international levels. State-owned companies that been assigned exploitation rights 
are now mostly privatized and new owners have inherited exploitation arrangements. 
Furthermore, Western Balkan countries lag behind EU practices in energy-efficient transport 
policies, vehicle taxation, urban transport policies and policies to promote alternative 
transport options (water, rail, public transport, cycling). 

 

If we consider onlz the Electricity sector thru the view of the subsidies it is appropriate to quote the 
entire sub chapter frm the report „ Fossil Fuel Subsidies in the Western Balkans“ from UNDP 2011. 
A R E P O R T F O R U N D P 
About 2/3 of electricity in the region are generated from fossil fuels and the main generators are 
vertically- integrated state-owned companies. These companies were mostly formed at the beginning of 
the 1990s through the nationalization and integration of many companies that were involved in the 
electricity market in the Former Yugoslavia. 
Horizontal integration allowed for the creation of average prices between hydro and thermal power 
plants. Vertical integration with the electricity distribution allowed companies to 
abolish the relatively strict demand side management imposed by electricity distributors that had been 
buying electricity and capacity from the market during the 1980s. Capacity is now provided by domestic 
hydro power plants. This practice halted some fossil fuel imports for household heating purposes and 
district heating but created massive opportunity costs in removing hydro power plants from the 
European market where peak power gains premium prices. At the same time, use of some power plants 
is curbed by cross-border disputes between jurisdictions so plants are not in a position to develop and 
market their full technical potential. Lignite-fired power plants use costly domestic lignite while other 
thermal plants use over-priced imported fossil fuels. Generation efficiency is generally below European 
average. This process necessarily results in electricity that is more expensive than that on the rest of the 
European market. Part of that electricity is wasted in network losses and tolerated non-payment. Most 
excessive network losses occur during peak demand periods when networks are overloaded. All utilities 
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in the region are trying to cope by investing scarce investment resources and loans in network 
reinforcements that might not be necessary once demand side management and energy efficiency are 
introduced properly. As a consequence, even if electricity is priced comparably to European prices, it 
does not cover all direct costs. In addition to that, domestic utilities are not practicing environmental 
protection standards that are already imposed on EU companies. 
Loss of productivity and employment due to reallocation of available electricity from productive use in 
industry toward household consumption is also to be noted. 
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7. Croatia Energy Strategy 

Introduction 
The renewable energy sector in the European Union is regulated by the Directive 2001/77/EC [ 2]. This 
directive defines the indicative targets. In this targets contain the measures like the one which says that 
12% of total energy consumption by 2010th year should come from renewable sources . That measures 
should be implemented in order to achieve national goals of each member state. The new directive 
2009/0028 EC [3 ]  pushes the use of renewable energy and it is published in June 2009th year . It has 
defined targets for total energy production in all sectors of energy and transport. Indicative target is set 
at 20 % of energy from renewable sources in the total energy consumption in 2020. year.  According to 
the objectives and targets of the Directive , each Member State and therefore now also Croatia , will 
have to define the national target share of energy from renewable sources in confront of the total 
energy share. The adjustment of the Croatian legislation began in 2001 with the adoption of the Energy 
Act , which was adopted in order to promote the liberalization of the electricity market which was 
already analysed and this Act explicitly defines the possibility of obtaining the status of the eligible 
producers for producers of energy from renewable sources and putting a new definition in the energy 
arena in Croatia. 

Different ammandments are introduced in the executive acts in the 2004th years with even greater 
support to renewable sources, at least on a paper basic. Nevertheless, before 2007. the adoption of five 
bylaws for the production of electricity from renewable sources and cogeneration defined enforcement 
mechanisms to encourage the real possibility and therefore the production of electricity from renewable 
sources. This By-laws define the national objectives which are setted from the national energy strategy. 
All that in order , to try , to encourage and diversificate the production systems and procedures of 
acquiring the status of eligible producer. The acquisition and gathering of this status in the named period 
is the bigger problem , from the administration point of view to get the benefits from the new by laws 
which are now activated. Mortly because the difficult and non logic administration barriers by the end of 
2009. , that is after 2 years , only a few manufacturers have managed to go through an administrative 
procedure and get the status of eligible producer. It is evident that the administrative procedures in 
parts is too complicated and especially is accented the problem of different sub jects that the procedures 
are highly non-transparent , and therefore that the legislation in other sectors  like construction, 
planning and grid connection  is not appropriate modified / prepared / sincronized with the new acts in 
order to have a successful development of renewable sources and motivate the wider mass to gather 
more interests and benefit from them.  For the named reasons and compliance with the new EU 
directive , it is expected that by-laws be amended and modified accordingly , together with the laws of 
other sectors . This sincronization taked a period of 2 years and in the the 2011 we had declaratively 
solved the barriers that were considered until then. 

Furthermore , this changes in laws will or should encourage customization and an upgrade of the Energy 
Strategy of the Republic of Croatian [8] , which is in the process of adoption by the Croatian Parliament. 
This adjustment sets new and quite optimistic targets for renewable but also there is a new space of 
possible development for a longer period . One of the objectives was the share of wind power in total 
electricity consumption between 9 and 10 %, or about 1,200 MW of wind 2020th year . But with no 
special explanation the solar energy  unargumented is set to the minimum possible scale range. In the 
meantime not only the wind total share is scaled down to 400 MW but also already marginalied solar is 
set to tot. amount of 10 MW for the 2014.  
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7.1. The policy background to energy efficiency  
 
 
Overall energy policy framework in Croatia is determined by the signed international agreements and 
political determination to join the European Union on 1 July 2013. From a international point of view the 
important documents are the 1) Energy Charter Treaty  2) Energy Community and 3) NFCCC and Kyoto 
Protocol as well as energy legislation of the European Union (EU) which should be taken into account in 
forming the directions of Croatian national energy strategy.  If we go back , we can accent the moment 
when Croatia has signed Energy Charter Treaty in 1994, ratified it in 1997 (OG 15/97) and in 1998 the 
Government has confirmed the Protocol on Energy Efficiency and Related Environmental Aspects - 
PEEREA (OG 7/98). PEEREA requires its Signatories to formulate energy efficiency strategies and policy 
aims, to establish appropriate regulatory frameworks and to develop specific programmes for the 
promotion of efficient energy use and RES.  
 
Besides the named requirements , PEEREA also requires developing programmes for reduction of 
adverse environmental effects from energy sector on the national level.  The signed treaty establishing 
Energy Community was concluded on 25 October 2005 and it established an integrated market in 
electricity and natural gas in , in that time , 33 European countries.  The tasks of the Energy community 
are the enhancing the security of supply of the single regulatory space by providing a stable investment 
climate in which connections to Caspian, North African and Middle East gas reserves can be developed, 
to improve environmental situation and energy efficiency of the energy sector, to reinforce the use of 
renewable energy sources and to develop network energy market competition thru liberalization on a 
broader geographic scale. Croatia ratified UNFCCC in 1996. And the Kyoto Protocol was ratified in 
middle of 2007.  Croatia has taken the obligation to reduce its emissions by 5% in relation to the 
base year. And the commitment period is from 2008  until 2012 and the stated energy efficiency 
measures are expected to play a crucial role in fulfilment of these obligations from the ratified 
protocol. One of the basic political objectives in the last decade , of the Republic of Croatia , was the 
accession to the Europen Union. Currently in the studied period in this work , Croatia had a status of 
candidate country and was undergoing the process of screening and harmonisation with EU’s policy 
framework and therefore also a harmonisation with the EU energy laws should be done. 
Therefore, it was very important that Croatian policy framework is consistent with legislation of EU.  
In the field of interest ; that is of energy efficiency this EU policy framework covers the following areas:  
 

-  End-use efficiency and energy services  
- Buildings  
-  Minimum efficiency in energy using products – Eco design  
-  Domestic Appliances – Labelling  
-  Office Equipment – Energy Star Programme  
-  Combined Heat and Power  

 

Some requirements are made also for the implementation of environmental management systems such 
as Eco Management and Audit Scheme (EMAS) and ISO-14000 standards. In addition, the EU requires 
each Member State to have active policies for the promotion of energy efficiency and renewable energy 
although the design and implementation is mainly the responsibility of the individual member states. 
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Within this international context Croatia is required to have energy policy that should also include 
energy efficiency policy.  
 
The Croatian whole energy policy is formulated and defined in the Energy Sector Development Strategy 
of the Republic of Croatia (OG 38/02). The Strategy has the following main declared objectives:  
 

 increase of energy efficiency 
 security of the energy supply 
 diversification of energy sources 
 utilisation of renewable resources 
 realistic energy prices, energy market and private entrepreneurship development 
 environmental protection 

 
 

However, it has to be emphasised that Strategy is covering the time period until 2030 and there are 
many uncertainties related to the development scenarios. Even predictions for the period until 2010 was 
not considered to be correct during the year 2009 which was already accented before on the thesis. The 
conclusion is that the Strategy is outdated. Thus, it is strongly recommended to update the Strategy. But 
in details regarding this statement in the final conclusion. 

 

7.2. Legal framework for energy sector in Croatia  
 
The legal framework for the energy sector is defined through the package or set of energy laws that 
consist of the following primary legislation:  
 
Energy Act, Act on Electricity Market, Act on Gas Market, Act on Oil and Oil Products, Act on Production, 
Distribution and Supply of Heat and Act on Regulation of Energy Activities. The main issues regarding 
energy efficiency covered and prescribed within these acts are described hereafter. The key legal 
document for Croatian energy sector is Energy Act (OG 68/01, 177/04, 76/07). It names the Strategy as 
the basic energy policy document and defines the role of national energy programmes. It also provides 
the basis for establishment of Environmental Protection and Energy Efficiency Fund, which will 
participate in the financing of national energy programmes.  
What is Important is the fact that the law leaves the possibility for establishing of an agency for energy 
efficiency and renewable energy sources. Furthermore, in the Energy Act it is explicitly stated that 
efficient use of energy is in the interest of the Republic of Croatia. Programmes for rational use of energy 
should be developed by the Government for the national level and by local authorities for regional and 
local level. Energy subjects are obliged to inform their customers at least once a year about trend of their 
energy consumption and are obliged to stimulate customers to use energy in the most efficient manner. 
This Act also prescribes a legal obligation for energy efficiency labelling of appliances. It also provides the 
regulatory basis for the promotion of renewable energy sources and cogeneration and prescribes that 
the Minister of economy is responsible for setting out the Rulebook on the use of renewable energy 
sources and cogeneration. Furthermore, it regulates the energy prices, which can be free or regulated. 
Regulated price is determined in tariff systems, which have to be based on reasonable costs of operation 
and environmental protection and they have to stimulate mechanisms for energy efficiency 
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improvements and demand management, including the usage of renewable energy sources. Tariff 
system for electricity produced from renewable energy sources and cogeneration determines the right of 
the producer to the incentive price, which market operator pays for the delivered electricity. The Act on 
Electricity Market (OG 177/04, 76/07) defines the organisation of the electricity market, including tariffs 
and eligible customers. It defines the status of eligible producers and sets the legal obligation to 
purchase electricity produced by eligible producers. Conditions for gaining the status of eligible producer 
should be defined by a special bylaw prescribed by the Minister. It also states that eligible producers are 
entitled to the incentive price defined in Tariff system for electricity produced from renewable energy 
sources and cogeneration. The compensation for promotion of renewable energy sources and 
cogeneration paid by all customers collects the Market Operator and distributes it to the eligible 
producers according to Tariff system. Transmission and distribution systems operators are obliged to 
take over all electricity produced from eligible producer. The minimum obligatory share of renewable 
energy sources and cogeneration in electricity production is determined by a special Government 
ordinance. Furthermore, electricity supplier has a legal obligation to inform its customers at least once a 
year about the share of energy sources in the mix they use for satisfying customers’ needs and to direct 
them to existing information sources where there is publicly available information on environmental 
influences, such as the information on CO2 emissions and radioactive waste that are consequences of 
the electricity production.  

The Act on Gas Market (OG 40/07) defines the status of the eligible customer. In this category are the 
customers who use gas for simultaneous production of electricity and heat, with no regard to the annual 
consumption of gas. The Act on Production, Distribution and Supply of Thermal Energy (OG 42/05) states 
that cogeneration plants have the priority in selection of solutions for new production objects. En-ergy 
subject that uses cogeneration and waste, bio-waste or renewable energy sources for heat production 
can gain the status of eligible heat producer. The Minister is prescribing the Rulebook which determines 
the conditions for gaining the status of eligible producer. Still, in Croatia, the major problem is metering 
and billing of heat consumption from district heating systems. The Act gives the right to the owner of the 
flat in the building that is built before this law and has the common heat meter to install own heat 
meter. For that, the owner has to have the approval of heat distributor. If the approval is denied, the 
complaint can be referred to the HERA and its decision is final. The costs of the installation of individual 
metering and billing will be prescribed by the special Regulation to be set up by the Minister. Also it is 
important to adopt the Ordinance on attaining the status of an eligible heat producer, which will trigger 
the use of renewables (solar, biomass and geothermal) in the heating systems. 
 
The Act on Regulation of Energy Agency (OG 177/04, 76/07) establishes The Croatian Energy Regulatory 
Agency (HERA). Hera is an independent legal entity and it defines its roles and responsibilities. HERA’s 
responsibility is to collect and analyse data from all energy subjects, and therefore publish the data on 
energy efficiency and energy use but also to participate in defining of energy policy. There is also a 
number of secondary legislations (by-laws) that regulate energy efficiency (including cogeneration and 
renewables). All of them are implementing legislations that arose from the above described primary 
legislation acts. Furthermore, through this secondary legis-lation actual but still only partial 
harmonisation with EU legal framework for energy efficiency is accomplished. Because of the new 
energy prices and because harmonization with the EU Directives should be made. 
At first glance it is clear right away that Croatia will its energy future based to build even a 2400 MW 
thermal power plant , of which half will be the capacity of thermal power plants to natural gas , while the 
second should be the half on imported coal . It is necessary to note that until 2020. year due to 
deterioration of the plant turn out even 1100 MW thermal power plant . 
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In addition , it is anticipated the construction of 300 MW cogeneration unit in backpressure work. 
Nuclear program , hydropower and renewable energy power plant addition , which will obviously make 
the shaft energy development , is a significant new planned launch of a nuclear program, and a final 
decision on the construction of nuclear power plants to the 2012th year, nothing will cheer green 
political parties and associations . Likewise, the strategy envisages construction of a 300 MW of new 
large hydropower and retention of HE and renewable energy sources from the current 35 % , what 
would the average annual increase in electricity consumption of 4.1 % would mean a more important 
role of renewable energy sources , but nowhere in the text not explicitly mentioned target share , except 
projection of 9.2 %, which is not in line with the current practice of development strategies in many EU 
countries and gives a real boost application of renewable energy sources. On the other hand , many 
European countries have ambitiously set the bar high as far as the share of renewables to 2010th and at 
the end they were forced to admit that it will not manage to reach . Wind energy would , by 2020. was 
projected to reach 1200 MW , 100 MW of small hydro power plants . As far as solar energy is expected to 
achieve 0,225 m2 of solar collectors , and continue to encourage electricity generation from photovoltaic 
systems. Croatian gasification , LNG terminals and energy efficiency , however, when it comes to 
Croatian citizens , one of the most important items in the energy strategy is to complete the liquid GAS 
Croatian construction pipeline pressured  on 75 bar , the construction of the Liquefied Natural Gas ( LNG 
) and promoting the use of liquefied gas islands and in areas beyond the reach of standard gas 
distribution. Also, as an important item it is important to draw attention to the intention to encourage 
the application of small cogeneration and heat pumps . Energy efficiency is put into the context of the 
basic principles of planning energy strategy , seen as an additional source of energy , referred to its 
increase not only in trade but also the planning of resources , but as a separate item not find a proper 
place in the strategy. 

So according to the Energy Development Strategy of the Republic of Croatian 2009th (Official Gazette 
130 / 09 ) as one of the goals of the policy states expressed the use of renewable energy sources , there 
is also the commitments of the objectives of the European Union or the famous " 20-20-20 " . As already 
stated in the data Croatian lot energizing place to be imported. 

Croatia 's energy strategy based on measures and policies that have a role to increase the share of 
renewable energy sources and distributed generation alii as options . It is also emphasizes energy saving 
and improving energy efficiency as a lever for the achievement of a number of listed targets . These 
proposed measures should improve security of supply as one of the most important problems of 
Croatian . 

The strategy provides , on the basis of the assumed targets 20-20-20 , that Croatia until 2020. a year : 
20% share of renewable energy in gross final energy consumption which is very optimistic scenario , the 
use of a 10% share of renewable energy in all forms of transport , 20 % reduction in total energy 
consumption and reduce greenhouse gas emissions by 20 % compared to in 1990. year . 

Data on the strategic development of the energy sector in Croatia by 2020. , Or 2030th , was taken from 
the book entitled " Adapting and upgrading strategy of the Croatian Energy Development " . The book 
was released end of 2008. Year , and the book was commissioned by the Ministry of Economy . In this 
strategy among other things, the following part : " Pursuant to Article 80 Croatian Constitution and 
Article 5 Paragraph 3 Energy Act ( Official Gazette 68/ 2001) , the Croatian Parliament at its session of 19 
ožujka 2002nd passed the Energy Development Strategy of the Republic of Croatian ( NN 38/2002 ) - 
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hereinafter referred to Strategy 2002nd Under the Energy Act , the Energy Development Strategy is a 
fundamental document which sets energy policy and energy development plans of Croatian , and shall 
be for a period of 10 years. The strategy of the 2002nd dealt with the period up to the year 2030. year . " 

As already touched upon in this paper , the basic principles of energy strategy are the first security of 
energy supply as well as the competitiveness of the energy system and the sustainability of energy 
development . The strategy also states that Croatia will have a reliable and sustainable energy sector 
however is not defined and the manner of performance claims , and whose development will be based 
on the use of all energy options to meet their own energy needs and to create added value for citizens , 
in accordance with the principles environmental , economic and social responsibility . 

As far as renewable energy sources , according to the strategy , posit their share by 2020. year should be 
20% of total energy consumption . So , this share is divided into three energy sectors , so the plan to the 
electricity consumption of renewable energy sources accounted for 35 % , 10 % would have a share in 
transport and 20 % in heating and cooling sector . The 35 % stake in the electricity sector, including large 
hydro, which is a plan to build a new power or increase in existing hydro power plants of 300 MW by 
2020. year . To target of 35 % share (production of 10.7 TWh ) reached the strategy is 2009 years , until 
2020. The planned construction of the 1200 MW of wind power , 140 MW of biomass power plants , 100 
MW of small hydro , 45 MW solar power plant , 40 MW of thermal power plants using municipal waste , 
and a 20 MW geothermal power plant . The strategy , moreover , states that " increased use of 
renewables also includes small production units are located in or near the areas of electricity 
consumption , which is connected to the distribution network . In this respect it is necessary to enable 
the acceptance of distributed sources and create the technical conditions for the operation of active 
distribution networks .“ 

 

 

Projection structure of renewable energy sources to the draft Green Paper, from 2008. 

 

The strategy estimates oil reserves at 11.4725 Mm3 , with an annual production of 815,000 tons . It is 
important to mention that this is only a scenario and predict , however what is certain is that the price of 
fossil fuels to grow in parallel with the reduction of reserves and this will mean reduced consumption . 
The energy strategy clearly states that coal is fully imported and it is taken as a constant , then we can 
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conclude that 100 % independence of the Croatian energy sector is fully dependent on local renewable 
energy sources if we look from this perspective, which is of course necessarily increase energy efficiency 
and reduce energy consumption . What percentage of renewable scenario of course is not possible, 
however surely would have to be taken seriously these guidelines the strategy when talking about the 
role of renewable energy sources that could play in the future . Also in the strategy is not mentioned 
anywhere subsidy amount per single energy source , and it would be particularly interesting to see that 
100 % coal import and plan new postrijenja with this drive raw material but also subsidies on petroleum 
products would be very interesting to compare the amount of subsidy that going into renewable energy 
sources . And the way in which these subsidies are collected . 

In the strategy that talks about power consumption states the following objectives : " to restrain the 
increase of the total consumption of petroleum products (average growth rate by 2020. Year will amount 
to -0.2 % ) , the structure of primary energy in the total energy consumption will be more diverse ( due to 
high growth rate of renewable and nuclear energy ) , the share of oil and natural gas ( fossil fuels with 
solid bond price ) will be reduced from 76% in the 2006th to 61% in 2020. year and the share of domestic 
energy sources in total energy consumption will increase by 8 % (from 35 % in the 2006th year to 43 % in 
2020. year ) . " 

  

 

Total energy consumption in the Croatia , according to the draft Green Paper , 2008 

 

The strategy , in addition to other problems particularly highlighted the problem of traffic . This sector is 
very difficult to achieve the set goals was the case in other countries . This is why propisisuju stricter 
standards for new vehicles , the implementation of information campaigns on energy efficient behavior 
in traffic planning and establishment of effective transport system and encourage projects cleaner 
transport and shopping more energy-efficient vehicles . Based on the study of Mr. Krajačić , Croatia 
should complete energy independence , in such a way that the number of cars on fossil fuels should be 
reduced to the smallest possible number , and the use of electric cars and biodiesel should progressively 
grow . Also trucks and buses would be in their energy consumption could have a 25 % share of diesel fuel 
, or 4.75 TWh , while an additional 5.4 TWh could use other heavy vehicles used in industry and 
agriculture . It is assumed that the fuel consumption of air traffic rise by 50 % , which is equal to 3 TWh , 
and not replaced by other forms of fuel . 
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Natural potential of solar energy on the mainland Croatian , with an average daily insolation of 3.6 
kWh/m2 , is about 74,300 TWh / year ( 267,500 PJ / yr . ) , Which is over 800 times more than primary 
energy consumption in Croatia 2000th year . But that 's just a theory . According to the objectives of the 
Strategy of state for solar thermal systems in Croatia until 2020. The tie must be capable of Germany and 
Greece in terms of per capita 2010th year ( target 0225 m2 per capita ) , while the condition for 
photovoltaic systems must be able to tie in Spain in the 2010th year ( 11.71 W per capita ) and Germany 
until the year 2030. year ( more than 45 W per capita ) . Technically exploitable hydro potential in Croatia 
is estimated at 12.45 TWh / year . From this potential in hydro power plants in the 2010th were used 
6.13 TWh / year , or 49.2 % . Based on the experience from other countries , similar topographical and 
morphological characteristics , can be calculated that about 10 % of the total potential has the potential 
of small streams ( approximately 1 TWh / year ) . The strategy sets a target of 270 GWh of electricity 
produced by small hydropower by 2020. year, or 430 GWh in 2030. year . 

The total geothermal energy potential of already completed wells in Croatia is estimated at 203MJ / s ( it 
uses the heat to a temperature of 50 º C) or 320MJ / s ( you can use up to 25 º C ) . With the full 
development potential of the reservoir is 840MJ / s (or 1170MJ / s ) . Medium- potential ( water 
temperature of 120-170 ° C ) with full elaboration reservoir is 756MJ / s (or 989MJ / s ) . Low 
temperature resources (water temperature 65-96 ° C with full elaboration reservoir is 74MJ / s (or 130MJ 
/ s ) . Geothermal energy from these reservoirs can be exploited for space heating , domestic hot water 
and for recreation. Strategic objectives for geothermal energy are : exploitation srednjetemperaturnih 
prospecting , developing a pilot project of geothermal power plants and the economic zone by 2011. , 
building a total of 3 geothermal power plants with economic zones by 2020. year and tripling the use of 
the internal energy of geothermal water heating needs of users by 2020. year . 

It is estimated that according to available land , forest residues and wood industry residues annual 
production of biomass in Croatia could amount to 1.0 to 1.2 million m3 of . The strategy set a goal that 
will be in 2030. out of the total potential use as much as 72 % for energy purposes , and that since 2010. 
until the year 2030. The use of biomass is continuously growing. The biofuel to include biodiesel and 
bioethanol , whose potential in making the strategy is not exactly defined , but set a goal for the 
realization of annual domestic production of biofuels from grains in the amount of 340,231 tons and an 
additional 3,800 tons of waste cooking oil by 2020. year . 

The strategy concludes that the development of energy , necessary to replace the existing energy 
infrastructure and the challenges facing the energy sector to meet require substantial investments that 
the public sector will not be able to finance their own funds . Because of this emphasizes the necessity of 
encouraging the private , domestic and foreign investment in the energy sector , and the strategy put the 
request to state institutions should coordinate to create conditions that will attract domestic and foreign 
capital to participate in the realization of necessary investments in the energy sector . It was pointed out 
how the program implementation strategy to ensure the removal of barriers to private investment in the 
energy sector in order to achieve the objectives of the strategy and guidelines for the creation of a clear , 
unambiguous and stable regulatory framework that will be conducive to undertaking this kind of 
investment and that will reduce the degree of uncertainty with which private investors are facing. 

After a detailed review of the strategic objectives adopted three years ago and the excellent results of 
the study , which should be an indication that Croatia has the capabilities to achieve energy 
independence , we can conclude that the current state of Croatian energy bouncing away from a 
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strategy designed in the recent past . On the implementation of renewable energy , reduce emissions 
and increase energy efficiency it is very slow and inefficient , and encouraging investment moves in 
exactly the opposite direction than the one set in the strategy . We can only conclude that significant 
opportunities for energy independence by the day perish because of poor implementation of 
strategiesand legislation and seemingly weak desire for achievement of this goal. 
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8. Renewable energy sources in Croatia 

 

RES IN the EU Strategy 

Renewable energy [wind energy, solar power (thermal, photovoltaic and concentrated), hydro, ocean, 
geothermal, biomass and biofuels] substitute for fossil fuels and contribute to reducing greenhouse gas 
emissions, a diverse supply of energy and reduce dependence on unreliable and volatile markets of fossil 
fuels (especially oil and gas). Industrial energy from renewable energy sources in the EU currently 
employs about 1.5 million people, and is expected to make that number by 2020. could grow to 4.5 
million. The Europen Union is a world leader in the development of "next-generation" technologies of 
renewable energy. EU legislative framework for the promotion of renewable energy has developed 
significantly in recent years and is now a stable regulatory framework that helps in attracting investment 
from the private sector. 

 

Legal basis and objectives 

Article 194 Treaty on the Functioning of the European Union (TFEU) 

ACHIEVEMENTS 

A.First steps 

Following the publication of the White Paper on Renewable Energy 1997th , the first fifteen member 
states ( EU-15 ) have set themselves the goal toward which to do 2010th the share of electricity 
produced from renewable sources in gross domestic energy consumption was 12 % , while the total 
electricity consumption amounted to 22.1 % . In order to achieve that objective , Directive 2001/77/EC ( 
on the promotion of electricity produced from renewable energy sources in the internal electricity 
market ) were indicative national targets for the share of electricity from renewable energy sources. The 
directive represented a key part of the package of measures needed to meet the EU commitment under 
the Kyoto Protocol on reducing greenhouse gas emissions.  

With the extension of the EU 2004. national indicative targets for the share of electricity produced from 
renewable sources in each new Member State , identified the Accession Treaties are joined in common 
purpose , which is 21 % of the production from renewable energy sources in the 25 member states of the 
EU. Despite these measures, the share of renewable energies in gross domestic energy consumption by 
27 EU member states and the 2006th amounted to 7.1% ( w: 66.1 % of the biomass , 20.5% from hydro , 
5.5% from wind energy , 4.3% from geothermal and 0.8% from solar energy ), while gross electricity 
consumption from renewable sources amounted to 14.7% of total electricity consumption . This lack of 
progress in achieving the objectives in 2010. has shown that it is necessary to create a more 
comprehensive legislative framework . 

 

 



138 

 

B.Plan for renewable energy 

To enhance the promotion and use of renewable energy and achieve better implementation of the two 
objectives , ie increasing security of energy supply and reducing greenhouse gas emissions , the 
Commission in January 2007th published a communication entitled " Plan for renewable energy - energy 
from renewable sources in the 21st century : creating a sustainable future " ( COM (2006) 0848 ) . The 
plan proposes a long-term strategy for energy from renewable sources in the EU by 2020. including : 
mandatory target of achieving a 20% share of renewable energy in overall energy consumption ; 
mandatory target of 10% share of biofuels , creating a new legislative framework. At the spring meeting 
of the European Parliament 2007th The EU has agreed to by 2020. increase the share of renewable 
energy to 20% of its total energy consumption , and the share of biofuels to at least 10 % of the total 
consumption of gasoline and diesel fuel in transportation. 

 

C.Directive on renewable energy 

The new Renewable Energy Directive , which is co-decision procedure adopted in the Spring 2009 
collection. (Directive 2009/28/EC and repealing Directives 2001/77/EC and 2003/30/EC ) regulates the 
mandatory common goals as well as mandatory national target which determines the share of energy 
from renewable sources in gross total energy consumption , taking into account different origin 
countries. In addition, all member states must reach a share of 10 % renewable energy in the transport 
sector . The Directive further determine the conditions for the different mechanisms that Member States 
can use to achieve their goals (aid programs , certificates of origin , common projects , measures of 
cooperation between Member States and third countries ) as well as the sustainability criteria of biofuels 
and liquid biofuels . Member States , in accordance with the Directive , 2010th adopted national action 
plans for renewable energy . The Commission 's 2011th assess the progress of Member States in 
achieving their goals of using renewable energy for the 2020th ( COM ( 2011) 0031 ) and 2013th ( COM 
(2013 ) 0175 ) . Latest report shows that since the adoption of Directive consumption of energy from 
renewable sources has increased significantly . The share of energy from renewable sources is 2010th in 
the EU was 12.7% , a majority of Member States have already achieved their interim targets for 2011-
2012 . specified in the Directive.  

The entire European Union and most Member States are well on the way to achieving the objectives of 
the 2020th However , as the path of achieving the final goal to end all steeper , all Member States will 
have to make additional efforts in the coming years in order to achieve the objectives for the 2020th The 
Commission in this report points to a number of factors that affect the future development , primarily : 
deviations from some Member States of their national plans for renewable energy , unsuccessfully 
coping with administrative obstacles related to the use of energy from renewable sources and difficulties 
related to network infrastructure , recent changes that interfere with national schemes for renewable 
energy and slow transmission of the directive into national law. Against some member states that 
directive are transposed into national legislation ( mainly Polish and Cyprus ), the Commission has 
already initiated procedures to identify breaches. 
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D.Futher  steps 

The Commission Communication of June 2012th entitled " Renewable energy : the main actor in the 
European energy market " ( COM ( 2012) 0271) defines the areas in which , in the period from now until 
2020. need to work extra hard to make energy production from renewable energy sources continued to 
grow even after the 2030th , to achieve cheaper , more competitive and market-oriented energy from 
renewable sources ( with schemes dedicated to just less developed technologies ), and to encourage 
investment in renewable energy sources ( gradual removal of subsidies for fossil fuels , effective carbon 
market and properly established taxes on energy). Commission 2013th intends to provide further 
guidance on schemes for energy from renewable sources as well as the use of cooperation mechanisms 
in order to lower the cost of achieving the objectives of renewable energy.  

Will work to improve the legal framework for energy trade from renewable resources and cooperation 
with third countries . The Renewable Energy Directive of the 2009th provided that the 2018th establish a 
plan for the period after the 2020th However , the Commission has already started to prepare for the 
period after the 2020th to investors earlier met with the political framework after the 2020th Renewable 
energy has a key role in the Commission's long-term strategy that is presented in the " energy plan for 
the year 2050. " ( COM ( 2011) 0885 /2) . According to scenarios for decarbonisation of the energy sector 
presented in this plan , the share of renewable energy to do 2030th should be at least 30%. However , 
the plan also predicts that the growth of renewable energy after the 2020th weaken if not to adopt 
further measures . The publication of the Green Paper in March 2013th entitled "Framework Climate and 
Energy Policy to 2030 ". ( COM (2013 ) 0169 ), the Commission has started a broad public consultation on 
the objectives that the EU should set for 2030th related to greenhouse gas emissions , renewable energy 
and energy efficiency , and whether these objectives be binding on where to level ( EU , Member States , 
sectoral or sub-sectorial ) should apply. Climate and energy package of the EU is planned for the fall. 
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8.1. The role of the European Parliament 

European Parliament several times pointed out the exceptional importance of renewable energy and the 
importance of setting mandatory targets for the 2020th ( T6-0365/2005 , T6-0058/2006 , T6-0604/2006 , 
T6-0406/2007 ) . He 2004th sent a clear signal to market participants and national policy makers and 
stressed that renewables are the future of energy in the European Union and part of its environmental 
and industrial strategy. The European Parliament also stressed that transparent and fair access to the 
network a key prerequisite for the successful introduction and promotion of renewable energy sources . 
In addition, the EP calls for the establishment of long-term incentives for renewable energy in the EU ( 
T7-0441/2010 ) and supporting advanced networking technology ( T7-0318/2011 ) . It is often called the 
Commission to propose a legal framework for the heating and cooling from renewable energy sources , 
which would increase their share in energy production . The adoption of the Renewable Energy Directive 
( COD/2008/16 ) The European Parliament has strengthened and clarified several mechanisms and 
establish a system that will effectively guarantee the environmental sustainability of the policy. 
Parliament has had a particularly important role in : 

Setting goals related to renewable fuels for transport vehicles and determination of the quantitative and 
qualitative sustainability criteria for biofuels ( social sustainability , land use rights , impacts on safety and 
food prices , etc. ), focusing particularly indicative of the problems associated with indirect use changes 
land ; 

ensuring the inclusion of renewable energy in the electricity grid infrastructure ; 

limiting the role of the clause which provides for review of the 2014th to avoid the re-negotiation of 
binding targets. 

In March 2013th Parliament endorsed the energy plan for the year 2050. ( T7-0088/2013 ) and called on 
the Commission to promptly present policy framework for the 2030th including key stages and targets 
for greenhouse gas emissions , renewable energy and energy efficiency. The resolution is particularly 
stressed the importance of a stable regulatory framework to encourage investment in renewable energy 
and the need for a European approach to politics in the renewable energy whereby should make full use 
of the existing arrangements for cooperation and the special role of decentralized production and 
microgeneration . Parliament called on the Commission to submit an analysis and suggestions on how 
sustainable and efficient use of renewable energy in the EU . In March 2013th adopted the guidelines for 
trans-European energy infrastructure proposed by the Commission as part of the package on energy 
infrastructure ( T7-0061/2013 ) . Parliament has paid special attention to the importance of the plant to 
store energy and the need to ensure the stability of Europe's electricity grids involving renewable energy. 
Parliament will vote next month on a report drawn up by the Committee on Industry, Research and 
Energy ( ITRE ) in response to a communication of the Commission from June 2012th on Renewable 
Energy ( A7-0135/2013 ) . 
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8.2. Parallel Renewable energy sources development in Croatia 

Renewable energy sources ( RES ) are considered as energy sources that are preserved in nature and 
reproduced in whole or in part , in particular hydro energy of streams , wind energy, solar energy , 
biofuels , biomass, biogas , geothermal energy , wave energy , tidal energy , energy from landfill gas or 
sewage treatment plant water . In this particular work special focus is putted on the RES of wind and 
Solar  technology. 

Promoting the use of renewable energy is a strategic objective of the European Union (EU ) like 
mentioned in the chapters before , as is consistent with the strategy of sustainable development and to 
the achievement of the objectives of the Kyoto Protocol in terms of greenhouse gas emission reduction 
and environmental protection.  

On 27 semptember in 2001. was adopted an important document of the European energy legislation - 
Directive 2001/77/EC of the European Parliament and the Council on the promotion of electricity from 
renewable energy sources in the internal electricity market . 70 

Europe is facing the problem of energy dependency that in the 2007 was around 50% of the cumulative 
usage , and tend to grow up to 70%. Europe does not have any more fossil reserves of his own , and 
because of that had to make a turn in the energy sector. The only logic way was the renewable resources 
and this transfer of energy technology was mostly thought thru the view of generating work places to 
substitute the conventional energy production economy. 

So , the purpose of this Directive was to reduce dependence on imported energy , thereby increasing 
security of supply , environmental protection , the ability to achieve regional development and thereby 
increase employment by creating new jobs which was the main driving variable in the transfer process. 
Accordingly to the mentioned directive , the Croatian Ministry of Economy, Labour and Entrepreneurship 
in the Regulation on the minimum share of electricity produced from renewable energy sources and 
cogeneration whose production is stimulated determine target to 31 december 2010 in total electricity 
consumption in Croatia reached the minimum 5.8 per cent of electricity produced from renewable 
sources .  
Since the unde the term " green energy " is considered also the electricity generated by hydropower , in 
Croatia currently about 50 percent of the energy produced comes from RES . However, as the share of 
other RES is minimal, the intention is to encourage the production of electricity from renewable energy 
sources through support mechanisms . But the question here is to encourage who and what are the 
parameters on the profile of subjects that are mostly incouragable to invest in RES. 

 

 

 

 

                                                             

70 Directive 2001-77 -EC of the European Parliament and of the Council on the promotion of electricity from 
renewable energy sources in the internal electricity market 
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8.3. Creation and implementation of energy policies in Croatia 

Energy Act ( Official Gazette 68/ 01, 177 /04, 76/ 07 and 152/08 ) defines the Energy Strategy of the basic 
act, determines energy policy and planning of energy development for a period of 10 years. Government 
adopts the program of implementation of the energy strategy for the period of at least three years. After 
the expiration of the period for which the program was adopted , the government must submit a report 
to Parliament and propose the necessary measures . 

So far, the Parliament adopted two strategies for energy development , in 2002. ( NN 38/ 02) and the 
2009th (Official Gazette 130/2009 ) . First energy strategy set out the objectives and activities for period 
until 2010. year, and for the period after the 2010th ( 2030 .) outlined the possible problems and 
solutions. This strategy revised in 2009 , before the expiration of the period to which it was made. 
Another strategy covers the period to 2020 , ie more than the law envisaged a ten year period . 

The need for a new strategy is The substantial new circumstances : 

- Croatia became a candidate for membership in the European Union (EU ) , 
- Croatia has joined the Energy Community , 
- Croatia has ratified the Kyoto Protocol and 
- Croatia is faced with great instability of energy prices on the world market . 
 
Turning Croatian EU and the Kyoto Protocol were among the starting points for the development of the 
strategy in 2002. Membership in the Energy Community includes the application of EU rules . Thus, all 
the reasons except price instability that are listed as new circumstances , have been already recognized 
in the strategy of in 2002. The Kyoto Protocol ends 2012th . Croatia joined the EU in 1.july 2013 and 
therefore as a membership has the also the obligations of a membership which includes acceptance of 
the strategic objectives of the EU. After the Croatian EU accession strategy for energy development will 
become moot, since it is primarily transmitted EU objectives. By joining the EU will change the status of 
the Croatian Energy Community: will stop membership , Croatia will become a participant in the 
Community. Revision of the Kyoto Protocol and EU accession conditions will change significantly from 
those listed as reasons for the revision of the strategy 2009th Nevertheless, the strategy was adopted for 
a period longer than envisaged by law . 

The strategy of the 2009th as possible measures to increase price stability identifies the use of coal and 
the creation of conditions that will investments in the energy sector to make attractive . These 
conditions should be implemented to ensure program strategies and program monitoring . 

So far, the government has passed only one program implementation, in May 2004th year . After it 
expires , the government has not adopted a report on the implementation , nor the Parliament discuss it 
. The strategy of the 2009th was passed without a Parliament to assess the previous strategy. Strategy of 
the 2009th provided for the adoption of the four-year implementation plan for the period from 2009th 
to 2012th 

Implementation Plan for Energy Development Strategy has been adopted , although provided for in the 
Energy Act , the Energy Strategy and Implementation Plan for the economic recovery . 

The Implementation Plan for Economic Recovery Programme Implementation Plan for Energy 
Development Strategy has been recognized as a measure to be adopted by December 2010th to 
encourage investment. So also declared that the main reason are the investment. But if we look in job 
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creation than the RES are far more productiove that the conventional energy investment. And on the 
othe hand , subsidiarity is needed also thru a focus of local job creation. This encourage investment 
would create the conditions that will investments in the energy sector to make attractive. 
Implementation Plan for Energy Development Strategy has been identified as the main implementing 
document that defines concrete measures in Croatia for the development of the energy sector. The 
Economic recovery does not provide investment for research and development in the energy sector. 
Which is a bad move , cause it is non legal to subsidy the home producing on the open market , but it is 
legal to subsidy the R&D of home development of RES product in order to have competitive technology 
that we can use in Croatia and in the neighbord countries in the future. 

The regular monthly reports on the implementation of the Economic Recovery Programme in the period 
in December 2010. - October 2011. states that the implementation of these measures " in progress " . 
Deadlines have been moved several times : 

- April 2011th stated deadline is December 2010 , with an explanation of delay 
- The report of May ( p. 55 ) deadline pomkaknut the second quarter of 2011, 
- The report of the August deadline for the fourth quarter 2011 
- The report of the of November 2011. period is the first quarter of 2012th 
 
In a report in May, when the deadline moved to the second quarter of 2011, in the description of the 
implementation of the measure states that "the proposed program of implementation of the Energy 
Strategy (.. ) is made but for purposes of making a certain strategic decisions related to the Third Package 
energy legislation , which will affect the required organizational and legislative measures in the energy 
sector and partly conditional on the restructuring of the energy sector document can not become 
operational before making a package of energy legislation and harmonization of Croatian energy 
legislation with the Directive and the Regulations of the Third EU Energy Package " ( Government , 2011, 
emphasis added). In other words , it is recognized that the strategy is not implemented , or may be 
implemented because the government is late in making strategic decisions. These decisions relate 
primarily to issues of separation management and / or ownership of the transmission capacities of 
production and supply . The issue of ownership of the infrastructure and the role of the state and market 
influences priorities : Member , providing public services , look for reasonable prices on the domestic 
market , which is interested in population and industry . Energy industry consider the possibility of 
participating in profitable projects that enable further investment in research , procurement of energy 
and infrastructure development. In doing so, the State generally has a short-term perspective ( the 
mandate of the Government ), while participants in the market , due to the size of the investment 
required , the relevant long-term perspective . 

Nevertheless, anticipating that it will be completed within one month adopted a package of energy 
legislation . Even if it is a technical issue , not a difficulty in making strategic decisions , such a deadline 
was unrealistic , since the proposed amendments to the relevant legislation was not completed , and it 
was provided for the implementation of professional discussions with stakeholders groups. In the report 
published in June  2011. description of the implementation of some changes - instead of the " basis for 
amendments ( relevant laws ... ) are being finalized ," according to " The drafting of the amendments to 
the Energy Act, the electric market . energy of the gas market and the Law on Energy Regulation . By 
making these amendments will create conditions for the implementation of expert discussion primarily 
with energy companies that will be defined by changes in the most affected , and the adoption of the 
energy legislation in the Parliament, Program Strategy Implementation will be for specific energy 
projects outline the implementation timelines and holders of particular projects. " 
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Findings and short conclusions  

With regard to the creation and implementation of energy policy we can conclude the following : 
development of energy policy in Croatia is characterized by a process of accession to the EU . The 
objectives of the energy strategy aligned with the objectives defined at the EU level : (i) security of 
energy supply (ii ) , the competitiveness of the energy system , and ( iii ) sustainability of economic 
development . Specific objectives for the period until 2020. formally take over the EU strategic 
documents . For quantification of targets used are different projections , those that require a minimum 
of changes to the current situation . Therefore, the specific objectives are not transparent nor consistent. 
The effect of specific goals to achieve the general objectives is questionable. Discussion in Parliament on 
the energy strategy and its implementation has so far been very limited. The implementation of the 
energy policy is not followed . Strategic decisions delayed, decisions are made without sufficient 
preparation and impact assessment , and some unenforceable and subject to change , which reduces the 
credibility of government policy has short-term perspective , which partly explains the delay in making 
decisions with long-term effects of the partial implementation of the decision indicates the priorities 
different from formally accepted . Energy policy is not transparent. 

 

 

 

 

Regarding the role of the state and the market 

 

Croatia formally committed to the development of the energy sector on market principles, including 
limiting the role of the state. The liberalization of the energy sector involves the reform of prices and 
their increase to a market level. In Croatia, the energy policy, the policy rate, used as an instrument of 
social policy. The liberalization of the energy sector, means rising prices. The role of the state in the 
energy sector through equity participation, affects perspective: governments tend to have a short-term 
perspective, and energy operators perspective that takes into account the return on investment 
(typically more than 20 years), reducing the role of the State strengthen commercial interests, exercise 
only those investments that making profits and allow further research and investment in infrastructure. 
The importance of social and political interest is reduced, and the acceptability of the price targets for 
households and industry. 
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Recommendations  

 

- Strengthen the process of creating energy policy is necessary to monitor the implementation and allow 
a discussion on the implementation of the Parliament . 

- Revise the specific goals of energy policy : all quantitative targets should be based on the same 
projections. This would increase the transparency and credibility of the energy policy . 

- Define the short-term goals and programs of implementation , rather than frequent target revision 
strategy , which generally will not change ( security of supply, sustainability , competitiveness ) , to focus 
on short-term implementation measures . 

- Do not use energy policy as an instrument for other policies (social, employment policy ) measures for 
energy policy (including prices ) should follow proper impact assessment and the development of other 
policy instruments . Therefore, we need to strengthen social policy measures that will alleviate the 
negative effects of the reforms on vulnerable groups . The Energy Strategy estimates that outlays for 
electricity , gas and other fuels in the structure of household consumption is about 9% . The level of 10 % 
is critical in terms of poverty ( fuel poverty ) . Therefore, the reform of the role of the state in the energy 
sector must follow the establishment of appropriate measures of social policy. 

- Identify the role of the state in ( i) investments in research and technology development , as well as (ii ) 
the role of the State in the market. Accordingly, identify implementation measures and implement them 
consistently . 

- Adopt criteria for the identification of strategic projects ( national and international) , including relevant 
requirements regarding environmental protection and public participation , and to apply them 
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8.4. Types of renewable energy sources in accordance with the Croatian 
legislative regulations 

Solar energy - Solar energy comes from nuclear reactions that occur in the middle of our nearest star . 
The energy released in the form of light and heat permeates the universe , and only a small fraction of 
that energy comes to our planet and to our lives . In optimal conditions , the earth's surface can be 
obtained approximately 1 kW/m2 , and the actual value depends on the location , season, time of day 
and weather conditions . There are two ways of using solar energy : photovoltaic cells and solar 
collectors . Photovoltaic cells are semiconductor devices that directly convert solar energy into DC 
electricity , and the grid is connected via inverter. They can be used on smaller ships , satellites , 
lighthouses and telecommunication transmitters , which are dependent on an independent power 
source . In addition to these smaller average installed capacity of a few kW , are used and large plants , 
so-called . solar power plants , installed capacity of several MW. This tacnology is the most popular and 
fast growing RES technology in the EU. Also it is the most appropriate to have scale down models in 
order to be accessible to „ordinary“ middle class people that are the majority in Croatia. 

Solar collectors convert solar energy into heat water or other fluids , which during the day flows through 
the collectors . The heated fluid is stored in appropriate containers for further use , thus achieving 
significant energy savings. The disadvantage of using these technologies is the dependence on weather 
conditions and still large investment costs . On the other hand , the glass can been seen half full. The 
RROI time is aproximatelz 6 years , and tha upper institution never tried to get a deal with the banks in 
order to let out small credits for households with a favourable interest rate in order to enfoce the usage 
of this technology and at the same time to roll up the local jobs coorelated with this technology. 

 

WIND ENERGY - The development of wind farms began in the U.S. in the eighties of the last century , a 
few years later was followed by a sharp rise in European markets . Investment in research and 
development has contributed to reducing their costs. The biggest obstacle to the further development of 
wind power is the negative attitude of the public due to the visual appearance and the noise they create 
, although with the introduction of new technologies, the less noise .  In the questionarie , a small place 
was picked up on purpose cause the local community becaue of the mentioned problem didn’t wanted a 
wind park in the vicinity. And because of that a local referendum was organized. It is quite interest 
because of the iniciative for the referendum and getting the people started up , but also from the energy 
point of view because the wind is in the strategy 2009 review leveled at 1200 MW in total production 
rate and share in the total energy production. In the questionarie analisys chapter some details will be 
mentioned and eccented regarding the role of wind energy and it’s share. 

Last thirty years of wind power installed capacity has increased several times - wind power in 1982. was 
built with an installed capacity of 50 kW, while today their average power is 2 MW. In the meantime, 
developing wind power projects of 5 MW and a rotor diameter of up to 120 m Speed at which the wind 
farms in operation in the range 3-25 m / s At higher wind speeds, the control mechanism stops the 
operation of the plant in order to protect from possible damage . The disadvantage of using these 
technologies is the dependence on stochastic nature of the wind. 

The big sizing of wind turbines makes this technology a big oone a for Croatian very centraliyed. A model 
of suovnership was developed in Denmark. But the model of As much as possible to have local people 
own the little el. Power plant from different technology is one of the main goal of RES transfer , 
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especially from the point of view of creating jobs that are so much needed.  

BIO ENERGY - Bioenergy is now extremely popularized all over the world because of the wide range of 
possibilities to use , whether in liquid, gaseous or solid form . The advantage of bioenergy is a possibility 
of storing primary energy source and its accessibility due to the adaptability of the requirements for 
energy. It is also an advantage reflected in lower greenhouse gas emissions compared to fossil fuels , as 
the occasion bioenergy combustion releases the same amount of carbon dioxide that is needed for their 
growth . Biomass is an energy source produced from products of plant and animal origin ( wood pulp , 
straw, sawdust, corn , sunflower stalks , leaves , manure, municipal and industrial waste) . Combustion of 
biomass is used to generate steam for heating in the household and for industrial processes . Biomass is 
also used in power plants as a substitute for a portion of fossil fuels. The biomass power plants electrical 
efficiency is increased by as much as 35 percent. Additional benefits of biomass disposal and recovery of 
waste and residues from agriculture , households and the timber industry. 

Biogas is produced by the fermentation of waste from agriculture , households and industry. It consists 
of about 60 percent methane , 35 percent carbon dioxide , and 5 percent of the mixture of hydrogen , 
nitrogen, ammonia , hydrogen sulfide , carbon monoxide , oxygen, and water vapor . Given the amount 
of methane that contains , biogas can be used as fuel. Calorific value of biogas is proportional to the 
amount of methane. Resulting biogas is commonly used as a fuel for combustion in boilers or gas 
turbines in order to obtain heat and / or electricity. 

The use of liquid biofuels for transport and electricity production involves the use of biodiesel and 
bioethanol. Biodiesel is non-toxic and biodegradable fuel , and is made from waste cooking oil , rapeseed 
, soybean, sunflower or animal fat . By quality is not inferior to light oil resulting from the treatment of 
crude oil , and is used as fuel to run diesel engines. Bioethanol is mainly produced by fermentation of 
biomass based sugar or from sugar cane, sugar beet or cereals. It is used as a fuel additive for gasoline 
engines work , with a small proportion in the blend ( 10% ), which does not require adjustment of the 
engine. Only custom motors can use a mixture with a higher proportion of ethanol (85% ) or pure 
bioethanol . 

 

 

Hydropower - rivers are the oldest used renewable energy source whose use dates back several 
centuries back . Currently it is the only renewable energy source that is classified as conventional energy 
sources . However, this only applies to larger installations , while the so-called . small hydropower ( SHP ) 
still need support , as well as other renewable energy sources . Performance hydropower depends on 
the amount of available hydropower potential , the difference in height between the project and the 
exploitation of water and a number of other requirements. Today, the use of hydroelectric power a wide 
range of installed capacity from a few kW ( SHP ) to twenty GW. Used as storage , with the ability to 
supply power system during peak load and as a flow with constant generation that covers part of the 
base load power system. 

 

Using hydropower potential for electricity generation is now in wide use throughout the world . As an 
example may be mentioned Norway and Paraguay, which almost all of the production of electricity 
based on hydropower . Although hydroelectric power have many advantages as well as other renewable 



148 

 

energy sources , it is possible that their impact on the environment - for example , disruption of 
groundwater flows and the impact on the life of flora and fauna. 

 

Tides are created by the gravitational forces of the sun and moon . It is possible that differences in the 
level of the sea at high tide and low tide is greater than 10 m , which is the energy potential . The use of 
tidal energy is similar to the classical use of energy streams . Energy upcoming water runs bidirectional 
turbine and produce electrical energy . The most famous powerhouse in the tide is in France , at the 
mouth of the River Rance . It was built in the sixties of the last century and is still in operation . 

For exploiting tidal energy in the world is a bit locations that meet the necessary requirements. 
Underdeveloped technology and the high cost of construction and maintenance , this energy source are 
still rare applied technology . 

Permanent ocean winds create ripple ocean surface which provides an opportunity to exploit wave 
power. The cost-effectiveness of using wave power is questionable for several reasons. Along the coast , 
where it would be cheaper to build the plant , wave energy is weaker, while the performance of the 
plant at sea raises their construction. There is also the problem of electricity transmission and 
maintenance of the plant. 

During the seventies and eighties of the last century have been conducted many tests , which are 
sponsored by the government and industrial corporations , and the results are modest and limited to the 
prototypes or demonstration units. However, the first power -driven wave energy , named Sharon , built 
in Portugal , near Póvoa de Varzim . In the first phase , with construction planned in the 2006th year, the 
plant will consist of three production units of the total installed capacity of 2.25 MW. The 2008th it is 
planned to expand to 28 production units with a total power of 24 MW. It is interesting that 10 percent 
of the energy produced in this plant should be made available to local authorities . 

 

Geothermal resources - Geothermal energy is thermal energy generated in the Earth's crust slowly 
decay of radioactive elements , chemical reactions , crystallization and solidification of molten material 
and friction when moving tectonic plates . The amount of such energy is so great that it can be 
considered almost inexhaustible . 

Geothermal energy involves use of energy accumulated in the interior of the Earth in the form of hot 
water and steam or dry rocks . It is significant temperature difference between the surface and the 
interior of the Earth. Temperature gradient and temperature increase per kilometer of depth, most close 
to the surface , and with increasing distance from the surface becomes smaller. 

For practical use of geothermal energy is necessary to take advantage of the natural flow of water and 
create the conditions for such a flow . The basic principle is that the water is supplied from the surface of 
the Earth in the deeper layers, they warm up taking the heat accumulated in the Earth's interior , and so 
warmed again appears on the surface. 

At greater depths of Earth's crust contains a large mass of dry rocks that contain significant amounts of 
energy. Water from the surface can not penetrate the rock naturally. In order to use that energy , it is 
deep below the surface shatter dry rocks to obtain a large enough area to move heat from the rocks in 
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the water. In doing so, the water is brought to the surface among the cracked rocks an artificial wells, 
and heated water took away the second borehole to the surface. It is not yet technologically elaborate 
commercially viable energy use dry rocks , or hot water, which is in very great depths . 

Cogeneration - Cogeneration (Combined Heat and Power or CHP) is the simultaneous production of two 
useful forms of energy ( electricity and heat ) in a single process . Thermal energy that remains untapped 
in conventional power plant (or released into the environment with adverse effects ) is used for various 
purposes in the production process or, more often, for heating individual buildings or even entire 
communities . Thermal energy can be used to produce steam , hot water or air. One way to use 
cogeneration and trigeneration , where part of the energy used for cooling. The fuel can be used natural 
gas , biomass, timber or hydrogen ( in the case of fuel cells) , and the choice of technology for 
cogeneration depends on the availability and price of fuel . 

The main advantage of cogeneration is increased energy efficiency compared to conventional power 
plants that are used only for electricity generation and industrial systems that serve only to produce 
steam or hot water for industrial processes. The total efficiency of cogeneration is from 70 to 85 percent 
( 27 to 45 percent power and between 40 and 50 percent of heat ) , as opposed to the conventional 
power plants , where the overall efficiency of 30-51 percent ( electricity ) . 

Cogeneration play a significant role as a distributed energy source because of the positive effects: lower 
losses in the network, reducing congestion in the transmission , increasing the quality of voltage and 
increase the reliability of electricity supply . Additionally, reduced the harmful effect on the environment. 
Commercially available CHP technologies are steam and gas turbines , microturbines , internal 
combustion engines , Stirling machine and fuel cells in a wide power range from 1 kW Stirling machine up 
to 250 MW of gas turbines . 

On 11 February 2004. was adopted is an important document of the European energy legislation - 
Directive 2004/8/EC of the European Parliament and of the Council on the promotion of cogeneration 
based on a useful heat demand in the internal energy market . 71 

Accordingly , the Croatian Ministry of Economy, Labour and Entrepreneurship in the Regulation on the 
minimum share of electricity produced from renewable energy sources and cogeneration whose 
production is stimulated determine target to 31 december 2010th in total electricity consumption in 
Croatia reached the minimum share of 2 percent of the electricity produced in cogeneration plants . 

 

 

 

 

 

                                                             

71 Directive 2004-8 -EC of the European Parliament and of the Council on the promotion of cogeneration based on a 
useful heat demand in the internal energy market 
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8.5. Support mechanisms for the production of electricity from renewable 
energy sources 

The price of electricity produced from renewable energy sources is , or better to say WAS , much higher 
than the average production cost of conventional power plants.  

So 2001/77/EK Directive of the European Parliament and of the Council on the promotion of electricity 
produced from renewable energy sources in the internal electricity market  obliges each EU member 
state law to define some of the support mechanisms . 

 

The two most common mechanisms of support that is now used in Europe as a system of guaranteed 
prices and system of mandatory quotas. 

The system of guaranteed prices ( feed- in tariff system, pricing system) defines the following obligations 
: the obligation of the transmission system and distribution system operators to join the eligible 
producers on the grid , the obligation to purchase electricity produced from renewable energy sources , 
the obligation to apply the tariff system for electricity energy from renewable energy sources. 

This system is now the most common in Europe , in countries that have the most installed plants using 
renewable energy sources (such as Germany , Spain , Denmark , Holland, France , Portugal) . 

The system of binding quotas ( quota system Obligations ) is legally defined obligations of energy to 
produce , or take a certain amount of electricity derived from renewable energy sources . Reaching a 
binding quota controls the Authority authorized and registered by the state. 

Reaching a binding quota bound operator can confirm with green certificates. Binding quotas are 
reached it has demonstrated to the Authority that it had purchased an adequate number of green 
certificates . Green certificate market is parallel to the electricity market. Producer of electricity from 
renewable energy selling the energy produced at the market price , but also sales and green certificates 
obtained for each MWh of electricity generated from renewable energy sources . The additional revenue 
from the sale of green ceritifikata to cover its rising costs of production , which has over other 
manufacturers . 

Green certificates issued by the body responsible for issuing certificates, authorized and registered by 
the state. Being green certified electronic record that contains all the necessary information, as well as 
the " guarantee of origin " , it is necessary to introduce a single register which records any movement of 
green certificates to the market was transparent and non-discriminatory. Green certificates have a 
certain " life cycle " which includes their issuance by the competent authority , trading certificates as the 
same green certificate may change owners several times and finally yield when the amount of energy 
that is released in the green certification sold to end customers . This system is market-oriented and 
applies it only six European countries : United Kingdom , Sweden , Belgium, Italy , Romania and Poland . 
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The fee for the promotion of electricity from renewable energy sources and 
cogeneration 

According to the Regulation on Incentives for electricity production from renewable energy sources and 
cogeneration ( "Official Gazette" , no. 33/2007 ) [3 ] , adopted by the Croatian Government , from 1 july 
2007th year began charging fees to encourage the production of electricity from renewable energy 
sources and cogeneration (hence fee promotion ) of all electricity customers in the Republic of Croatia. 

This fee awereness was part of the interest in the questionary. And during the counduction of the 
ankette , was mentioned that most of the people wasn’t realy aware of the fee that are paying and the 
cumulative annual amount of money that are giving for the RES. Which is l lack of perception and 
knowledge of what are thez pazing and is a fitst potivie impuls to have open hands in planning non 
symmetrical RES technology fee upport in tot chare on the electric market production. 

Newer the less , also if not aware , all electricity customers are required to pay a fee to encourage the 
production of electricity from renewable energy sources and cogeneration . The fee will be specifically 
stated in the electricity bill , along with all other fees which payment is defined in the Energy Act . 
Collecting incentive fees implemented through the usual system of payment of electricity , that slips over 
HEP Distribution System Operator Ltd. ( authorized distribution area , ie electric) or for eligible customers 
through their supplier. 

On electricity bills fee promotion for year 2012. amounts to 0,005 Kn per kilowatt hour ( Rs / kWh ) + VAT 
, in accordance with the Regulation on amendments to the Regulation on Incentives for the production of 
electricity from renewable energy sources and cogeneration ( "Official Gazette" , no. 144/2011 ). 72 

 

Energy undertaking as an eligible producer 

An eligible producer is an energy undertaking in a single production plant simultaneously produces 
electricity and heat , using waste or renewable energy sources in an economically viable manner 
consistent with environmental protection. 

Croatian Energy Market Operator contracts to purchase electricity produced from renewable energy 
sources and cogeneration with eligible producers who are entitled to the subsidized price , contracts 
with all suppliers to enforce regulations on the minimum share of electricity produced from renewable 
energy sources and cogeneration , which are produced eligible producers who are entitled to subsidized 
price , raises funds as payment for the promotion of electricity from renewable energy sources and 
cogeneration from , collects funds from sales of electricity produced by renewable energy plants and 
cogeneration and calculates and distributes the incentive price to eligible producers under contracts . 

Funding incentive fees and the sale of electricity assets are used to pay the incentive price by Croatian 
Energy Market Operator paid to eligible producers for electricity delivered in accordance with the tariff 

                                                             

72  Regulation amending the Regulation on Incentives for the production of electricity from renewable energy 
sources and cogeneration 
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system adopted by the Croatian Government : Tariff system for the production of electricity from 
renewable energy sources and cogeneration ( "Official Gazette" , no. 33/2007 ) [5 ] and the tariff system 
for electricity energy from renewable energy sources and cogeneration ( "Official Gazette" , no. 63/2012 
). 73 

 

In particular it is worth noting the recent adoption of amendments to the tariff system for electricity 
production from renewable energy sources and cogeneration ( "Official Gazette" , no. 121/2012 ) [7 ] . 

The new tariff system was adopted by the Government of the Republic of Croatian 6. june. 2012th (the " 
Official Gazette" , no. 63/2012 ) in Article 1 paragraph 5 imposes a duty to amend the Tariff System 31 
October of the current year , starting from 1 application January next year. The reason for installing 
these guidelines is primarily a need for adjustment of incentives with the situation on the market of 
equipment for renewable energy sources - so the cost of the technology in conjunction with the opening 
and the allocation of quotas for certain installations . In particular, we are talking about solar power that 
have the greatest incentive price for a kWh of electricity produced . 

Amendments to the Tariff systems have been proposed in order to further incentives for development of 
renewable energy and cogeneration and removal of identified barriers, clarify and simplify procedures. 
Also further opens the quotas of solar power plants which will be approved incentives - preferential tariff 
- the tariff system . 

So far , after the removal of barriers to the spread of development projects under the previous tariff 
system in 2007. year realized 105 projects with a total installed capacity of 160 MW ( at the beginning of 
the year there were 32 projects with a total installed power of 108 MW ), while dalnjih 187 MW 
contracted with HROTE and will soon (2013 ) and the plant will be put into operation . Also according to 
the current tariff quota system for integrated solar power on 23 listopada 2012th ( according to a report 
HROTE ) from contracts on the purchase of electricity was 3.61 MW , a connected load of requests 
received for contracts on the purchase pending settlement was 6.40 MW , ie the total amount reached 
for integrated solar power is 10.01 MW and reached the quota restrictions under the Tariff system . For 
non-integrated solar power plants on the same day , switching power from the contracts on the 
purchase of electricity was 0.54 MW , and the applications received for the contract on the purchase , 
which are pending , was 0.66 MW , ie total desegnuta quota for non-integrated solar power is 1.20 MW 
out of 5 MW under Tariff System . These amendments defined quotas for 2013th year . Electricity 
production will be encouraged from an additional 15 MW integrated solar power plant and a 10 MW 
solar power plant failures, and will contract to purchase electricity market operator (HROTE ) enter as 
the total output of these plants has reached the specified value. 

The team will create a presumption that at the 2013th be contracted total planned 40 MW of solar 
power plants that will encourage the fees paid by all electricity customers . 

It need to be emphasized that the incentives for electricity produced from renewable energy sources and 
cogeneration in the next year to increase from the current 0.5 cents / kWh to about 1.5 cents / kWh, 
which will be known after a precise calculation (instead of an average of £ 22 for the average family 

                                                             

73 The tariff system for electricity production from renewable energy sources and cogeneration 
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annual fees will rise to £ 66 ) . An eligible producer , except hydropower capacity greater than 10 MW , 
may be eligible for the subsidized price of the tariff system under which it is entered into a contract on 
the purchase of electricity from the Croatian Energy Market Operator. HEP - Transmission System 
Operator and HEP Distribution System Operator shall the eligible producer take its total electricity 
produced , while each supplier shall , under prescribed conditions (Regulation on the minimum share of 
electricity produced from renewable energy sources and cogeneration whose production is stimulated 74 
) , take the minimum share of electricity produced by eligible producers in the incentive system . 

 

The status of eligible electricity producer acquired by the Croatian Energy Regulatory Agency , in 
accordance with conditions for acquiring the status of eligible electricity producer [9 ] prescribed by the 
Minister of Economy . 

Detailed information on the legislative framework and administrative procedures for the production of 
electricity from solar power plants that are considered simple structures ( status acquisition for the 
simple structure [ 10] ) and status acquisition and the previous solution [ 11] can be obtained in the 
related documents . 

 

Tariff items ( promotional price ) 

Tariff items ( promotional price ) do not include VAT and it is calculated on the basis of when the invoice 
Croatian Energy Market Operator for delivered electricity . Individuals who are not registered for VAT on 
the invoice does not show VAT, but are required to specify the article account of the Value Added Tax 
Act under which the accounts are free of VAT. 

Tariff system for the production of electricity from renewable energy sources and cogeneration - NEW ( 
63/ 2012) : RES solar power installed capacity ≤ 1 MW [ 12 ]; RES plant installed capacity ≤ 1 MW [ 13 ]; 
RES plants with installed capacity > 1 MW [ 14 ]; Cogeneration plants [ 15]. 

 

Limit quota for solar power 

Limit quota for solar power refers to the implementation of Article 12 paragraph 5 Tariff system for 
electricity production from renewable energy sources and cogeneration (OG br.63/2012 ) . The market 
operator contracts on the purchase of electricity by 31 prosinca 2012th year with the project leader for 
the group of plants : solar power installed capacity up to 10 kW , solar power installed capacity greater 
than 10 kW up to 30 kW and solar power plants larger than 30 kW until the total power of such plants 
which have been contracted purchase of electricity reaches values of 10 MW of integrated solar power 
and 5 MW for non-integrated solar power . 

Conditions attached power from contracts on the purchase of electricity and connected to the power 
                                                             

74 Regulation on the minimum share of electricity produced from renewable energy sources and cogeneration 
whose production is stimulated 
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received requests for contracts on the purchase of which are pending on the date 16.12.2012 . amounts 
to 10.01 MW ( system integrated solar power plants ) and 1.67 MW ( non-integrated system of solar 
power plants ) . 

Since the day 12.10.2012 . year with all the requests received for contracts on the purchase of electricity 
from integrated solar power plants reached the quota restrictions under the Tariff system , HROTE will 
enter into contracts for the plants, which are to this day received any requests . 

However, from 01 January next year begins the implementation of the adopted amendments to the tariff 
system for electricity production from renewable energy sources and cogeneration ( "Official Gazette" , 
no. 121/2012 ) 75 . These amendments defined quotas for 2013th year . Electricity production will be 
encouraged from an additional 15 MW integrated solar power plant and a 10 MW solar power plant 
failures, and will contract to purchase electricity market operator (HROTE ) enter as the total output of 
these plants has reached the specified value. The team will create a presumption that at the 2013th be 
contracted total planned 40 MW of solar power plants that will encourage the fees paid by all electricity 
customers . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                             

75 Amendments to the tariff system for electricity production from renewable energy sources and cogeneration 
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9. The concept of grid parity  

 

Grid parity general definition  

Grid parity is also called socket parity. When an non conventional energy source can generate electricity 
at a levelized cost  that is less than or equal to the price of purchasing power from the electricity grid., 
the grid parity occurs. The definition of the levelized cost (LCoE) is that  this cost is the price at which the 
electricity must be generated from a specific source to break even over the lifetime of the project. When 
we consider the LCoE , we are considering the sequent element ;  the cost of the energy-generating 
system which includes all costs over its lifetime and that is the  initial costs of the investments , the 
lifetime operation costs and planned maintenance , cost of fuel for the source and the  costs of capital. 
The concept of grid parity if therefore often used in the analysis and discussion that involves renewable 
energy sources , and mostly the most diffused technology in the sector of renewables , solar and wind.  

 

 

Grid Parity is an important argument and element to take into consideration cause at this point an 
energy source can be considered to be economically feasible without the need of  subsidies or any type 
of government support. It is widely believed that a wholesale shift in generation to these forms of energy 
will take place when they reach grid parity. Grid parity has been reached with the technology of the on-
shore wind power around 2000, and if we consider the solar power it was achieved with solar PV for 
the first time in 2013. 76 

 It should be also mentioned that the exact definition of "grid parity" varies not only from location to 
location, but customer to customer and even hour to hour. Moslty because the price of electricity is 
formed in a complex way and , dependigly of the state country or depending of the local distribution 
company and its policy of prining peaks and base loads , and therefore depending of the type of 
ownerships which can be private or gouvermental ecc.  If we consider , for example the  wind power. It 
 is generally considered like a form of base load and the wind power is generally connected to the grid on 
the distribution side and not on the customer side.  Therefore , connected like this the wind power which 
is generally in “big” power connected units (arround 1MW) is in compettition with other large forms like 
hydro, nuclear or coal thermo power plants.  Additionally, the generator will be charged by the 
distribution operator to carry the power to the markets, adding to their levelized costs the distribution 
costs deppending on the path lenght between them and the customers. Like we already accented in 
different points of the thesis the solar power has the advantage that it can be easily scaled down on the 
power range of several wats. Complementary to the classic wind power , here we have the power source 
from the customer side and therefore the small system has to compete with the post-delivery retail price 
and not any more with the distribution prices. It is worthly to considered again that generaly the fuel 
prices continue to increase, while renewable energy sources continue to reduce in up-front costs. As a 
result, widespread grid parity for wind and solar are generally predicted for the time between 2015 and 

                                                             

76  http://en.wikipedia.org/wiki/Grid_parity 
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2020.   

The pricing PV solar 

Grid parity is the term that is most commonly used in the field of solar power, and most specifically 

when referring to solar photovoltaics (PV systems). The PV technology do not use any fuel and during 

their lifetime they are low maintainance systems. Because of that the upper defined levelized cost of 

electricity is all in the capital and unique beggining cost.  

If one makes the not-unrealistic assumption that the discount rate will be similar to the inflation rate of 

grid power, then one can calculate the levelized cost simply by dividing the original capital cost by the 

total amount of electricity produced over the system's lifetime. And if we consider that  the capital costs 

are mainly in the cost of the panels, the wholesale prices of PV panels are the main consideration when 

tracking grid parity. In the period from 1990 until 2012 the price of electricity generated from this type of 

technology droppes about 25 times which is a drastical reducing of the price from a particular source of 

energy. Where in the last two years of the period (2009-2011) the price dropped around 70% mainly due 

to the dumping of the chinese PV products that entered in the EU market quite agressivly.  77 

 

                                                             

77  http://en.wikipedia.org/wiki/Grid_parity 
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Note that if one makes the not-unrealistic assumption that the discount rate will be similar to the inflation 

rate of grid power, then one can calculate the levelized cost simply by dividing the original capital cost by the 

total amount of electricity produced over the system's lifetime. 

 

Time of reaching the grid parity 

Talking about  PV grid parity is quite complex when comparing to other renewable energy sources. But 

this complexity can be a longterm benefit and an argument for the development of the sector.If we 

compare the PV with othe renewable sources like wind turbines or hydro dams , we already stated that 

the PV can be scaled successfully down to “home” systems. That is it can be scaled on a system size that 

is small as one panel or can be in the large range of million panels.  If we consider the small systems , 

they can be easily installed at the customer's location and therefore they are the best choice if the policy 

is planned in order to benefit the distributional production.  If we consider distributed small PV systems 



158 

 

the LCoE can much easily compete against the retail prices of the electricity grid. This retail prices 

includes all upstream cumullative elements additions like transmission fees, taxes, etc. This retail prices 

are generally much higher than wholesale prices from the production facilities and therefore the grid 

parity is more difficult to reach if we consider the base definition of the term and the grid parityis 

possible to not have been reached for the very same system installed on the supply-side of the grid like 

wind power. Nevertheless even if the grid parity with this example it iss more difficult to reach it clearly 

payback in the same manner , cause the costs are always present to the end counsumer even in the terms 

of retail prices even in the terms of wholesale production prices. 78 

 

Rapid growth of the PV 

In several parts of the globe the PV tecnology is abke to compete also without subsidies and therefore 

this is happening in the countries where big efforts has been made in order to reinforce the starting 

position of the PV. Different serious analysis already claimed that  unsubsidised PV power generation is 

now  competitive with fossil fuels in Italy and Spain but also in India, Hawaii.  It is normal that is a scaled 

down of PV subsidies with the falling of the PV system prices but it is essential to take also the variable of 

the developed base or ammount of PV power in a specific state before eventualy end the subsidies for 

solar or other renewable technology sources.  Some forecasts says that the solar power will be able to 

compete without subsidies against conventional power sources in half the world by 2015. And the 

predictions that a power source will become self efficient  when grid parity is reached is slowly becoming 

true.  And therefore according to many measures and analysis the PV tecnology is the fastest growing 

source of power in the world. 

The already mentioned big scalle down of the price in the global PV industry is been causing a number of 

types of power sources to become less interesting and less economically viable. On the other hand it is 

worth mentioning that that concentrating solar power (CSP) will be even less expensive than PV 

tecnology . But this derivation of the usage of the PV is more suitable for the industrial-scale projects and 

there for more close to the grid parity cause connected from the distributional side of the grid  and thus 

must compete “only” the  wholesale pricing and will avoid the retail prices in compiting with other 
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power sources.  Some companys declared that in 2011 the CSP costs 12cent/kWh to produce in Australia 

, and expects this to drop to 6cent/kWh  by until the 2015 due to the developments in technology and 

retrenchment in the manufacturing costs.  Similar scenarious arre tharefore present also in the USA – 

California. 

 

 

Regarding the wind turbines , in this thesis we do not consider so much the wind power potential and 

benefits , mostly because it is much more simple to achive and implement a distribution of small 

renewable systems with the PV tecnology. Nevertheless grid parity also applies to the wind power but in 

this case the existing distribution infrastructure should be taked into account much more than with the 

small PV systems. The company ExxonMobil in they repport state that the wind power real cost of 

production of electricity will approach parity with natural gas but also coal without carbon sequestration 

and be cheaper than natural gas and coal also with the sequestration by the end of 2025. Wind powe has 

reached the grid parity in some European countries  in 2004 , but the power of the systems was in the 

range of MW so difficult to take into consideration in the process of spacial distribution of smaller sources 

without the need to addopt(reinforce) the electrical grid. 79 

  

 

Economics  

For the solar production of energy we dont need any fuel and the Photovoltaic systems use no fuel and 

the life cycle of the pv products is from 25 until 40 years.  The cost of installation is practicly the only cost 

, mostly because there is no maintainance needed.  Regarding the production process and quantities ; 1 

watt of installed photovoltaics generates roughly 1 to 2 kWh/year depending on the insolation. The 

product of the local cost of electricity and the insolation determines the break even point for solar power 
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in order to take into consideration the local or regional grid parity variables.  A U.S. study of the amount 

of economic installations agrees with the installations. For large-scale installations, prices below 

$1.00/watt are now common but this ratio is continuosly scaled down. In some locations, PV has reached 

grid parity, the cost at which it is competitive with coal gas production plants. More generally, it is now 

evident that, given a carbon price of $50/ton, which would raise the price of coal-fired power by 

5cent/kWh, solar PV will be cost-competitive in most locations. The declining price of PV has been 

reflected in rapidly growing installations, totalling about 23 GW in 2011. And 37 GW in 2013.  Therefore 

one constatation is known andit is that the total investment in renewables in 2011 exceeded investment 

in carbon-based electricity generation which is quite indicative.  Like we alredy stated in the thesis 

different  governments have created various financial incentives to encourage the use of solar power, 

such as feed-in tariff programs. Also, Renewable portfolio standards impose a government mandate that 

utilities generate or acquire a certain percentage of renewable power regardless of increased energy 

procurement costs.  If we consider the term of the energy costs the PV industry is beginning to adopt 

levelized cost of energy (LCOE) directly propotional at the unit of cost.  Grid parity is like stated before 

the point at which the cost of an alternative energy source of electricity equals to or is cheaper than the 

price of the power from the electricity grid. The fully loaded cost (cost not price) of solar electricity in 

2008 was $0.25/kWh or less in most of the OECD countries. By late 2011, the fully loaded cost was 

predicted to fall below $0.15/kWh for most of the OECD and reach $0.10/kWh in sunnier regions. These 

cost levels are driving three emerging trends:  vertical integration of the supply chain; origination 

of power purchase agreements (PPAs) by solar power companies; unexpected risk for traditional power 

generation companies, grid operators and wind turbine manufacturers. Another very important 

procedure of financing the PV tecnology is the so called Self Consumption . In cases of self consumption 

of the solar energy the payback time is calculated based on how much electricity is not buyed from the 

grid. If we take the case of Germany with electricity prices of 0.25 cent/KWh and insolation of 900 

KWh/KW one KWp will save 225 Euro per year, and with an installation cost of 1700 Euro/KWp the 

system cost will be amortized in no more than 6 years. The net metering concept is an  option also for 

the Croatian oppurtunities that we have in the energy sector. In net metering the price of the electricity 

produced is the same as the price supplied to the consumer, and the consumer is billed on the difference 

between production and consumption. Net metering can usually be done with no changes to 

standard electricity meters, which accurately measure power in both directions and automatically report 

the difference, and because it allows homeowners and businesses to generate electricity at a different 

time from consumption, effectively using the grid as a giant storage battery. With net metering, deficits 

are billed each month while surpluses are rolled over to the following month.  
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10. Field Survey 

 
 

10.1. Methods and briefly introduction in the questionary 
 
The study utilizes a cross-sectional research design using the survey method.  
The survey was conducted in 7 locations in Croatia. That is , it was conducted in the cities of Pula (Istrian 
region) , Rovinj (Istrian region) , Labin (Istria region) , Rijeka (Region of Primorsko goranska) , Fuzine 
(Region of Primorsko goranska) , Sisak (Region of Sisacko Moslovacka)  and the capital city of Zagreb. 
In the table below some general information about the society in Croatia is mentioned and some other 
variables in order to obtain a rough idea of the territory where the poll was conducted. 
 
 
Table 10.1. 
 

Ethnic groups Croat 89.6%, Serb 4.5%, other 5.9% (including Bosniak, 
Hungarian, Slovene, Czech, and Roma) (2001 census) 

Religions Roman Catholic 87.8%, Orthodox 4.4%, other Christian 0.4%, 
Muslim 1.3%, other and unspecified 0.9%, none 5.2% (2001 
census) 

Languages Croatian (official) 96.1%, Serbian 1%, other and undesignated 
(including Italian, Hungarian, Czech, Slovak, and German) 
2.9% (2001 census) 

Literacy definition: age 15 and over can read and write  
total population: 98.8%  
male: 99.5%  
female: 98.2% (2010 est.) 

School life expectancy 
(primary to tertiary 
education) 

total: 14 years  
male: 13 years  
female: 14 years (2008) 

Education expenditures 4.6% of GDP (2009) 

Maternal mortality rate 17 deaths/100,000 live births (2010) 

Health expenditures 7.8% of GDP (2009) 
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The population of Croatia consists of multi-ethnic (table 10.1.) groups with a wide variance in terms of 
socio-economic backgrounds. In order to ensure that the samples for the study are acquainted with the 
phenomena of the study, a random chosen area was purposively selected for the study in every city.  
The respondents of the study consisted of a random choosen persons in the streets , parks , squares with 
the intention of covering both genders equally as much as possible. The intention was also to cover as 
much as possible different class of respondents. All the respondents was seen for the first time so there 
was a minimum subjective affection on the answers. 

With the majority of the respondents  certain discussion was started. During this discussions  , all the 
comments were recorded as notes. This internal notes and comments were compared and analysed. The 
questionarie started in the city of Pula on 15.2.2013. and ended in the capital city of Zagreb on 1.9.2013. 
It is also important to mention that during the implementation of the survey of the survey in the Croatia 
the local and regional elections take place. The mass media therefore was strongly affected by 
emphasizing the problem  regarding  the general present  problems of low income and uneployment , so 
, most probably , also the noted election campaign effected on some questions in the survey. The survey 
consisted of questions and sub-questions in order to gain deeper insight into a broader perception of the 
renewable energy sources in society. The questionnaire also discussed the environmental, economic and 
political issues as well as the impact of media on perception and knowledge about renewable energy 
sources. In surveys of renewable energy sources that have been implemented on the Croatian territory , 
for the first time in this poll , raised the question of the wider perception of subsidizing energy in Croatia 
. The result of this issue is superimposed with real data from the statistics from the previous analysis in 
this paper . But also this fact is connected and weighed along with other issues in the survey . 

This question sought to acquire an impression on the perception of society in terms of subsidizing 
various technologies . It is particularly emphasized and compared subsidizing fossil fuels and 
conventional sources of energy and new renewable technologies . This issue is important for partial 
reasoning attitude in this paper which advocates a detailed analysis of the amounts of money that are 
being subsidized conventional sources and comparison with the amount of money that the state 
allocated to renewable energy . 

Since the amount of the subsidy implies solely a political decision , it was considered important to 
evaluate the attitude of society on the issue of subsidies . It is the intention to see the extent to which 
society has a perception on the issue of subsidies and how these perceptions may influence future policy 
decisions . 
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10.2. Composition of the questionnaire 

The survey was composed of 11 question points that aimed to determine the factors affecting the 
willingness to pay for renewable energy among the cities but also to get the information that will be 
used in the later analize to crosstab the influence of certain grups or decision on the awareness on 
renewable energy sources.   

Part A of the survey consist of four open-ended and closed-ended questions to gauge the demographic 
background of the respondents including age, gender, highest level of educational and total income.  

 

Sample questionary part A : 

A. 
Demographic characteristics of  the 
respondents     

  Age Gender Level of edu 
Tot 

income 

 18-34 1       
 35-55 2       

 56-above 3       

 Male   1     

 Female   2     

 Primary/Secondary School      1   

  Pre-University/College/University     2   

 below 5500 kn (Kuna)       1 

 5500 - 8500 kn (Kuna)       2 

 8500 kn  and above (Kuna)       3 
 

Part B of the survey consist of three items which were adopted and adapted from Curry (2004)80 to 
measure the environmental awareness. The respondents were asked to rank the level of importance of 
various social and environmental issues facing the country using a scale of 1 (most important) to 5 (least 
important).  

A person can be considered to be “concern about the environment” if the environmental issue is ranked 
in the top three position (Curry, 2004). In this thesis in the later analysis the element was considered 

                                                             

80  http://home.aubg.bg/students/ONB131/Envr%20ECO/mit.pdf 
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important if it was ranked 1 or 2 in the scale mentioned before. And base of that a percentage media of 
the various questions was calculated and taked into account. 

B. Level of importance of socio-economic issues in Croatia 
   
 Level of Importance [from 1 to 5]  
 scale 1 - most important  
 Issues   

 Rising cost of living   

 Environment   
 Coruption   

 Unemployment   

 Health care   
 

Next, the respondents were asked to rank the seriousness of the different types of environmental 
problems faced by the nation such as global warming, pollution, land degradation, etc., using a similar 
ranking scale as the previous item. 

                   

 

 

 

 

 

 

 

 

 

 
 
 
 
 

Level of importance of environmental issues in Croatia   

   

   

Level of Importance [from 1 to 7]   

scale 1 - most important   

Environmental problems   

   

Haze/Air pollution    A 

Global warming    B 

Destruction of forest   C 

Land degradation   D 

Water pollution   E 

Endangered species   F 

Usage of fossil fuel in ene. production   G 
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The next question requested the respondents to select only one of the five choices that were  
given with regards to trade-offs between environmental issues and economic priority. The following 
section gauged the level of the attitude towards environmental concern which was adopted and adapted 
from Curry (2004) and Carlson (2004). The attitude towards environmental concern is defined as a 
person’s evaluative state, associated with psychological feelings of distress or worries regarding the 
natural environment and may be accompanied by supporting behaviour (Carlson, 2004). 

environment and protecting the economy  

Statements  
most important 

statement 
Both the environment and the economy are important, but the environment 
should come first. 

  
Both the environment and the economy are important, but the economy should 
come first. 

  
The highest priority should be given to protect the environment, even if it hurts 
the economy. 

  
The highest priority should be given to economic considerations such as jobs 
even if it hurts the environment. 

  
The priority is to accent the sustainable economy thru the environmental 
preservations. 

  
Next subpart in the questionary comprised of 5 items to examine the respondents awareness on the 
different types of renewable energy sources form the tecnology point of view. The questions were 
adopted and adapted from Curry (2004). It was gauged using a 5 point Likert Scale type ranging from 1 
(know a lot) to 5.  

 

 

 

 

 

 

 

 

Awareness towards sources of renewable 
energy   

   

Technology or Energy Source   

   

Solar energy   A 

Hydro Energy   B 

Wind Energy   C 

Geothermal Energy   D 

Biomass Energy   E 

Level of Awareness 1-5 , 1 most aware   
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Subsequently, the respondents were asked to indicate their information sources of  renewable energy 
sources. 

That turned out to be very important in the questionnary , that is, the source from where people are 
informed regarding the renewable energy sources. Even if we are talking about direct or indirect 
knowledge and awareness transmission or desirable and undesirable material trasmission on Renewable 
Energy Sources. It has been shown in many studies, most people come to the general opinions on certain 
new technologies through commercial and mass media, which play a key role in the direct or indirect 
education of the masses and sets up a general oppinion and details under which a certain tecnology can 
be quite easily accepted and rejected even without knowing a wide picture of information which can 
change the general oppinion. It is the mass media that form general attitude towards new technologies 
and this is also the case in the results in this questionary. Something that will be accented into details in 
the next sub chapters of the survey analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

Right at start of the questionary , during the first 20 respondements , it was noticed that a major number 
of people are not informed regarding the amount and scope of the paying the fixed ammount of money 
every kW/h in every energy bill for the renewable energy sources promotion. Because of that , an 
informal question was inserted in the proceding of the Survey in order to evaluate the councious of the 
people regarding this important fixed tax for futher discussions ana analysis. 

The informal question was : Awareness of paying the compensation to encourage the production of 
electricity from renewable sources thru electric bills - average household 30 Kn/Year 

Sources of RE information   

   

Level of Importance [from 1 to 8]   

scale 1 - most important   

Source   

Newspaper   A 

Magazines&Broshures   B 

Formal education   C 

Radio   D 

TV   E 

direct contact on site   F 

Internet   G 

Being member of a envir. Group   H 
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 The majority of people are not aware of any giving , or dont know for what the money is going for or 
they do not know a way to see if this money is spend well and on what type of investment.  

The last part comprised of four items which was adopted from Farhar (1999) 81 to measure the 
willingness to pay for renewable energy among the respondents. The response format consisted again of 
a 5-point Likert Scales type, where 1 indicates the “most unfavourable” to 5 which indicates “the most 
favourable.” That is the opposite of the question scales that are used before in the study.  

willingness to pay for renewable energy   
   

How favourable would you pay 10% more in your monthly electric bill for promoting renewable energy?   A 

would you be willing to pay 5% more of the actual amount in order to support the government’s policy 
regarding the implementation of exclusively smale scale RES?   B 

How favourable would you pay more for renewable energy products in your home? For  
example, solar water heating or pv instalation on the roof   C 

If the government makes a policy to generate 10% of your electricity supply from renewable energy, how 
favourable would you be willing to pay to support the government’s policy?   D 
   
Scale: 1= Most Unfavourable; 2= Unfavourable; 3= Neutral; 4= Favourable; and 5= Most Favourable   
   
 

The next question was regarding the awareness of the big subsidies that was already stressed in the 
thesis in a separate chapter and this is one of a main parameter for a discussion of the general reasons 
and arguments that are putted on the table for promoting , or not, the renewable energy sources in 
Croatia in a bigger manner. The people mostly think that only the renewable energy sources are 
subsidised and most of all a lot of comment are in the direction that because of the RES the electrical 
price is higher. 

This attitude is not surprising, because the fairly similar phrases can be read in newspapers and other 
mass media. In fact we get the feeling that this mantras about the financial burden that would 
supposedly RES could be created in order to justify an energy that moves exclusively in favor of the 
existing structure and the production which is heavily centralized and which is based solely on the 
importation or production of electricity from fossil fuel. 

Like already mentioned , the second frase or media generated attitude that is widely used , is the 
negative impact of the renewable energy sources implementation on the electricity prices. An argument 

                                                             

81  http://apps3.eere.energy.gov/greenpower/resources/pdfs/farhar_26148.pdf 
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that was also often heard during the questionary period. But an argument that could be finded on the 
newspaper Internet portals and on the TV when talking about renewable energy sources. 

 

Question about the subsidies was short and clearly posed in the survey. Interestingly, a small number of 
survey participants asked clarification on this issue but  in the answering  though in further discussions 
with the same subjects , easily suggested that the amount of information with which they dispose is not 
nearly enough to obtain a true picture of the relationship of these two different sources of energy and 
technology that are currently unevenly represented from the financial state point of view. Below in the 
work , this argument is discussed in more details and analyzed with the crosstab with other elements in 
the survey in order to see some possible connection or correlation. In the chapter that deals exclusively 
with the analysis of energy subsidies in Croatia, we could see that Croatia, like most states in this part of 
Europe, belongs to the group in which a large part of its GDP separating just to subsidize fossil fuel 
production. 

Sample from the questionary : 

Croatia is giving more subsidies on energy production 
from >  

fossil fuels 1 A 

renewable energy 2 B 
 

 

The next quetion was putted in a survey to have the crosstab variable in order to try to see the 
correlation between the ammount of activity in going to vote during the election , which in Croatia is 
more and more accented problem every election process. That is , every election the percentage of the 
people that goes to vote is smaller. Besides that there was an interest in analysing the eventual 
connection of the voting active people with the other questionary elements. 

 

 

 

 

 

 

Do you regularly go out to vote?   

yes 1 A 

no 2 B 
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So far, surveys were made in Croatia 's general attitude towards the renewable energy sources and in 
principle this attitude was positive , but so far , as far as is known, to find a link or influence attitudes 
towards renewable energy sources with the practice of leaving the conventional thinking and therefore 
an effective implementing of the renewable technology wasnt't made. Specifically during the 
preparation of the survey questions themselves , the idea of correlating some elements from the survey 
was born , with the very turning out to vote , and if there is any statistical association or an indicator that 
tells all that. Accordingly this thought , it is placed in a very short question in the survey.  

As already mentioned in the introduction , through the duration of the survey all the comments and 
responses were recorded because they were too important in the additional declaration of the 
respondents.  

So were going to have reactions and comments on the only occurrence of this issue after the question 
series which were principally related to environmental problems . A relatively small number of 
respondents felt that this issue is private and therefore did not hesitate to answer. A much larger 
number of respondents was surprised that the issue of the content of the survey , which deals with the 
point of view according to the renewable energy sources and the respondents didn't  manage to see the 
connection between the topic of the renewable energy sources and the participation in the elections . 

At the end of the survey there is a simple question of the main reason of having all the barriers that were 
founded in the thesis in the previous chapters. 

 

Oppinion regarding the barriers for small 
amount of small scale PV projects reachable 
for family households   
   

Limiting nacional solar quotes   A 

To expensive   B 

People are not informed enough   C 

Adminitrative bariers   D 

Dont know   E 

To complicated   F 

only one answer   
 

 

This last part of the survey gives a general conclusion about everyday subjects in his/her view about the 
main reason towards some larger deployments exclusively of small scale renewable energy sources that 
are available on the market. In further analysis crosstab , a part of this survey with other elements of the 



170 

 

survey tried to get a picture and statistical indicators of the possible links between sources of 
information and views about the relationship between barriers and other prominent variable that can be 
attributed to the decisions of the sub-questions.  

In this study ,  the data were collected using the interview survey method. These data were analyzed 
using Statistical Package for Social Science (SPSS) version 13.0. A descriptive analysis was used to 
summarise the patterns of responses of the cases in the samples. Meanwhile, inferential statistical 
analysis, namely Pearson Correlation test, was employed to examine the relationships among the 
variables. 
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10.3. General data from the survey 
 
Cummulative demografic data obtained. 
 
Frequency Table 

 

 
GENDER 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Male 308 49,9 49,9 49,9 

Women 309 50,1 50,1 100,0 

Total 617 100,0 100,0  

 
LEVEL OF EDUCATION 

  Frequency Percent Valid Percent Cumulative Percent 

Valid low / medium 292 47,3 47,3 47,3 

high >> 325 52,7 52,7 100,0 

Total 617 100,0 100,0  

 
INCOME 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Low 202 32,7 32,7 32,7 

Medium 270 43,8 43,8 76,5 

High 145 23,5 23,5 100,0 

Total 617 100,0 100,0  
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Displaying the BAR CHARTs 
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DATA TABLE SAMPLE: 
 

Crosstab 

CITY 
Rising cost of living 

Total 1 2 3 4 5 

Rijeka AGE 1 Count 19 13 4 3 4 43 

% within AGE 44,2% 30,2% 9,3% 7,0% 9,3% 100,0% 

2 Count 12 6 7 3 6 34 

% within AGE 35,3% 17,6% 20,6% 8,8% 17,6% 100,0% 

3 Count 12 9 2 4 4 31 

% within AGE 38,7% 29,0% 6,5% 12,9% 12,9% 100,0% 

Total Count 43 28 13 10 14 108 

% within AGE 39,8% 25,9% 12,0% 9,3% 13,0% 100,0% 

Pula AGE 1 Count 17 14 4 3 2 40 

% within AGE 42,5% 35,0% 10,0% 7,5% 5,0% 100,0% 

2 Count 16 10 3 2 1 32 

% within AGE 50,0% 31,3% 9,4% 6,3% 3,1% 100,0% 

3 Count 13 4 3 3 1 24 

% within AGE 54,2% 16,7% 12,5% 12,5% 4,2% 100,0% 

Total Count 46 28 10 8 4 96 

% within AGE 47,9% 29,2% 10,4% 8,3% 4,2% 100,0% 

Rovinj AGE 1 Count 9 16 2 3 2 32 

% within AGE 28,1% 50,0% 6,3% 9,4% 6,3% 100,0% 

2 Count 12 6 0 2 2 22 

% within AGE 54,5% 27,3% ,0% 9,1% 9,1% 100,0% 

3 Count 6 4 3 1 2 16 

% within AGE 37,5% 25,0% 18,8% 6,3% 12,5% 100,0% 

Total Count 27 26 5 6 6 70 

% within AGE 38,6% 37,1% 7,1% 8,6% 8,6% 100,0% 

Fuzine AGE 1 Count 1 1 4 1 2 9 

% within AGE 11,1% 11,1% 44,4% 11,1% 22,2% 100,0% 
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2 Count 5 5 2 3 3 18 

% within AGE 27,8% 27,8% 11,1% 16,7% 16,7% 100,0% 

3 Count 5 3 3 2 1 14 

% within AGE 35,7% 21,4% 21,4% 14,3% 7,1% 100,0% 

Total Count 11 9 9 6 6 41 

% within AGE 26,8% 22,0% 22,0% 14,6% 14,6% 100,0% 

Labin AGE 1 Count 5 7 0 2 4 18 

% within AGE 27,8% 38,9% ,0% 11,1% 22,2% 100,0% 

2 Count 12 7 2 6 5 32 

% within AGE 37,5% 21,9% 6,3% 18,8% 15,6% 100,0% 

3 Count 8 3 3 4 2 20 

% within AGE 40,0% 15,0% 15,0% 20,0% 10,0% 100,0% 

Total Count 25 17 5 12 11 70 

% within AGE 35,7% 24,3% 7,1% 17,1% 15,7% 100,0% 

Zagreb AGE 1 Count 31 25 5 5 5 71 

% within AGE 43,7% 35,2% 7,0% 7,0% 7,0% 100,0% 

2 Count 25 14 9 3 6 57 

% within AGE 43,9% 24,6% 15,8% 5,3% 10,5% 100,0% 

3 Count 23 13 5 7 5 53 

% within AGE 43,4% 24,5% 9,4% 13,2% 9,4% 100,0% 

Total Count 79 52 19 15 16 181 

% within AGE 43,6% 28,7% 10,5% 8,3% 8,8% 100,0% 

Sisak AGE 1 Count 3 7 3 3 2 18 

% within AGE 16,7% 38,9% 16,7% 16,7% 11,1% 100,0% 

2 Count 6 2 4 4 4 20 

% within AGE 30,0% 10,0% 20,0% 20,0% 20,0% 100,0% 

3 Count 4 2 3 0 4 13 

% within AGE 30,8% 15,4% 23,1% ,0% 30,8% 100,0% 

Total Count 13 11 10 7 10 51 

% within AGE 25,5
% 

21,6
% 

19,6
% 

13,7
% 

19,6
% 

100,0
% 
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In the following subgroups it will be accentuated the most important details and analysed the elements 
which were regarded as the most important in the survey *including the crosstabs. 

 

 

10.4. Survey analysis and discussion (CROSSTABBING VARIABLES) 

 

10.4.1. The role of Socio-economic issues and demographic 
characteristics of the respondents 

 

Introduction  

CROSSTABS of AGE & and given SOCIO ECONOMIC ISSUES BY CITIES > 

Rijeka   issue of rising cost of living 

Regarding the age difference we can analyse the perception of the most accented issue of the given five. 

For the first age class , from 18 to 34 years we have the next results (taking into account that 1 means 
most significant issue).  

The next graph is giving the result regarding the issue of rising cost of living from the perspective of the 
youngest group of questioned persons (random choosed) in the City of Rijeka > 

45%

30%

9%
7% 9%

1
2
3
4
5
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It can be seen that more than 75% of the respondents puted the issue of rising cost of living in the first 2 
place of importance. Like already noticed , the elements rated with 1 and 2 are saw as most important 
and are taked into consideration in formind statistical data and percentage variables for futher analysis. 

If we take the next age generation group (from 35 – 55 years in the City of Rijeka ) to se the results 
regarding the importance of the same issue of rising costs we have the next reults > 

Also in this age group is very intensive the importance of rising cost of living , as can be seen in the chart. 

34%

18%21%

9%

18% 1
2
3
4
5

 

For the age group 55 a over years we have the next results : 

38%

29%

7%

13%

13% 1
2
3
4
5

 

So the graph , for the 3 age groups are cumulativly very similar , but in the youngest group can be seen 
the most significant accent in the rising cost of living. 

Cumulatively in Rijeka we have the next result regarding this issue of socio economic importance. 
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CUMULATIVE , ISSUE OF RISING COST OF LIVING  > RIJEKA 

40%

26%

12%

9%
13% 1

2
3
4
5

 

Tha case of City of PULA > 

Importance of rising cost of living  crosstab with the AGE difference in the study : 

PULA importance of rising cost of 
living by AGE groups
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PULA CUMULATIVE > RISING COST 
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It can be seen that regardless of the age distribution of the problem of rising cost of living is very strong. 
In all three age groups overcomes the problem of the increasing costs of living and the same problem is 
placed on the first or second most important in the cummulative 78% stake. Biggest problems of this 
type occurs in the age group 35-55 years. This group is the most in the present in the current labor 
market in Croatian. Interestingly, the upper results of the survey is matching  with the most expensive 
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real monthly basic basket in the cities. In fact the city of Pula in the past few years the most expensive 
city for the cost of living as confirmed by the survey itself where participants of the survey, which have 
found a problem increasing cost of living high and place it on the first or second place, it is therefore 
most (if we take into account all age groups),  pronounced just in Pula with 77.1% of the total responses. 
In second place is Rovinj 75.7%. Both in the Istrian region. 
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AGE * Environment * CITY Crosstabulation 

RIJEKA 

From the results we can see that , from the people of Rijeka point of view the issue of enviroment is 
rated mostly with the rates of  2 and 3 in the level of 37 % . The high rates are mostly given from the 
youngest group of people even if almost 45% percent of the same group rated the issue of rising cost of 
living as a main issue today. Because of the real financial problems this is telling us that the young people 
in Rijeka , even if they rated the cost of living high , are still aware of the issue of environmental 
problems. It can be clearly seen the lack of interest of the oldest group of people regarding rateing the 
environment as a (at the moment) an important issue that should be taken seriously. Here , it is good to 
make a point that moslty the oldes peple are the ones that usualy goes out and vote on the elections. 
This will be stressed in details after in the survey analisys.  

AGE * Environment * CITY 
Crosstabulation
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PULA 

At  first sight it can be clearly seen that in Pula the issue of environment is not recognaized as important. 
There is quite a difference (especially in the young people age class) comparing to Rijeka( Young people 
rated with 2 at 38%) in Pula we have rated 2 nearly 8%.  Total amount of intervieved people in Pula is 96 
and in Rijeka is 108 , so this couldnt have so much impact on this result. After in the survey analysis this 
discontinuities will be argumented. 

 

 

PULA / AGE * Environment * CITY Crosstabulation 
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ROVINJ 

In Rovinj we have the similar situation in the age class , like in Pula where young people don't put the 
environment in the first 2 places by the importance. 

Rovinj / AGE * Environment * CITY Crosstabulation 
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FUŽINE 

In Fuzine can be seen, although they also expressed great problems of unemployment and the rising cost 
of living, a perceived importance regarding the preservation of the environment as an issue. It is possible 
that in this and other responses in the survey influenced the recently implemented local referendum 
about construction of a wind park in the hills near the town of Fuzine. In fact it is interesting that 
especially in Fuzine it was seen through different discussion during the survey the people's willingness to 
voluntarily encourage conversation about different types of technology that should be used as the civil 
society organizations and groups of citizens rather skied their negative campaigning against the wind as a 
technology for the area where you plan to build . Whatever , it has been seen a positive attitude about 
the perception of the environment as an important issue that needs to be seriously addressed. 

Fuzine Environment importance / AGE
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LABIN 

LABIN AGE - rising cost of living 
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From the results can be noticed that even if Labin is 45 km distant from Pula and (air line) 40 km from 
Rovinj , there is a big difference in the perception of the environmental issue importance in the everyday 
life. The main reason is clearly the vicinity of the thermal power plant which is distante from Labin about 
15 km and the fuel used is coal. This thermal power plant is on the end of its life cycle but the Croatian 
governemnt is planning to build a new bigger one , also on coal. And even this argument is very high 
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spotted in the Istrian local media , it can be clearly seen that the main influence regarding this issue is 
the vicinity of living near the thermal power plant. And here can be noticed the practical example of the 
NIMBY effect. 

SISAK 

 

SISAK AGE Environmental importance
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And in the town of Sisak was seen a much greater rate environment as an important problem that arises 
from the offered among 5 in the poll. Specifically Sisak has one of the largest oil refineries in Croatia and 
general known large air pollution and appeals of citizens on air quality. That is , because along with Labin 
is taken into account in the survey that proved to be true. It should also be added that Sisak has a special 
high unemployment rate and , of course , cost of living is thus further accentuated . However with all this 
the awareness about the importance of environmental aspects is at a very high level if we take into 
consideration the perception that it created during the implementation of the survey regarding the 
influence of the economical issues in the society towards the attitudes regarding environment or ecology 
questions. 
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ZAGREB 

 

 

Zagreb - rising cost of living
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UNEMPLOYMENT rated issue in the questionarie 

Regarding the socio economic issue that are rated in the questionary , one of the most important in this 
thesis analisys is the unemployment which is a serious problem in Croatia , but also a variable that could 
be repaired. As noted several times already in previous chapters , the renewable energy sources have a 
direct link with employment and the employment needs to be seen as a issue that can be solved thru the  
implementation of  the renewable energy sources in the existing power system. We have different 
examples in other countries , a nd basically a simple scale down model of implementation can be 
achieved also in Croatia.  Regardless , here can be see how unemployment and an increase in the cost of 
living perceive as a very important issue and that the respondents besides that still gives great 
importance to the environment which is considered very seriously and seen quite positivly. 

In the cumulative chart and results , it can be seen the relationship between cities in the perception and 
evaluation of unemployment as one of the offered issue in the survey. 

CUmulative - issue Unempleyment
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CROSSTABING THE IMPORTANCE OF the offered issues with the CITYs 



186 

 

CUMULATIVE VIEW 

 

 

 

In the questionary a selected input is considered important if is rated in the first two places. So if we 
consider the results of the percentage of the crosstab CITY&Importance of cost of living we get the next 
result > 

 

 

 

Crosstab  
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      Rising cost of living 

Total 

 
      1 2 3 4 5  
CITY Rijeka Count 43 28 13 10 14 108  

% 
within 
CITY 

39,80% 25,90% 12,00% 9,30% 13,00% 100,00% 

65,70% 
Pula Count 46 28 10 8 4 96  

% 
within 
CITY 

47,90% 29,20% 10,40% 8,30% 4,20% 100,00% 

77,10% 
Rovinj Count 27 26 5 6 6 70  

% 
within 
CITY 

38,60% 37,10% 7,10% 8,60% 8,60% 100,00% 

75,70% 
Fuzine Count 11 9 9 6 6 41  

% 
within 
CITY 

26,80% 22,00% 22,00% 14,60% 14,60% 100,00% 

48,80% 
Labin Count 25 17 5 12 11 70  

% 
within 
CITY 

35,70% 24,30% 7,10% 17,10% 15,70% 100,00% 

60,00% 
Zagreb Count 79 52 19 15 16 181  

% 
within 
CITY 

43,60% 28,70% 10,50% 8,30% 8,80% 100,00% 

72,30% 
Sisak Count 13 11 10 7 10 51  

% 
within 
CITY 

25,50% 21,60% 19,60% 13,70% 19,60% 100,00% 

47,10% 
Total Count 244 171 71 64 67 617  

% 
within 
CITY 

39,50% 27,70% 11,50% 10,40% 10,90% 100,00% 

 
 

Although in all the examined cities dominates the and is quite expressed in the comments the 
importance of the problem of rising cost of living. One can also see that this is most pronounced in the 
Istria region , in the city of Pula and Rovinj. This results from the poll coincides with the known data 
surveys regarding the most expensive cities. Specificaly Pula is for some time at the top of the high cost 
of living and these data further contribute to the accuracy of the survey. 

Immediately after the Pula and Rovinj appears solely as a tourist destination where the extremely high 
cost of real estate and living are present , exclusively in the summer season. 

In the third place of expressed view about the importance of increasing expensiveness of life is the 
capital Zagreb, after which there is a noticeable gap in the percentages and following them Rijeka, Labin 
etc. 
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CROSSTAB   CITY & ENVIRONMENT – CUMULATIVE VIEW 

 

 

Crosstab  
      Environment 

Total 

 
      1 2 3 4 5  

CITY Rijeka Count 23 34 35 13 3 108  
% within 
CITY 

21,3% 31,5% 32,4% 12,0% 2,8% 100,0% 
52,78% 

Pula Count 4 5 21 32 34 96  
% within 
CITY 

4,2% 5,2% 21,9% 33,3% 35,4% 100,0% 
9,38% 

Rovinj Count 1 8 18 23 20 70  
% within 
CITY 

1,4% 11,4% 25,7% 32,9% 28,6% 100,0% 
12,86% 

Fuzine Count 9 6 11 13 2 41  
% within 
CITY 

22,0% 14,6% 26,8% 31,7% 4,9% 100,0% 
36,59% 

Labin Count 17 19 18 10 6 70  
% within 
CITY 

24,3% 27,1% 25,7% 14,3% 8,6% 100,0% 
51,43% 

Zagreb Count 23 32 49 43 34 181  
% within 
CITY 

12,7% 17,7% 27,1% 23,8% 18,8% 100,0% 
30,39% 

Sisak Count 9 9 12 19 2 51  
% within 
CITY 

17,6% 17,6% 23,5% 37,3% 3,9% 100,0% 
35,29% 

Total Count 86 113 164 153 101 617  
% within 
CITY 

13,9% 18,3% 26,6% 24,8% 16,4% 100,0% 
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It is interesting to analyse the percentage of responses in the cities that are aligned with the problem of 
the importance of the environment in the first or second place. 

It is interesting that Rijeka leads with 52.78 % . In Rijeka was located several years ago the chemical 
industry , which is in the meantime relocated outside of the city ; however it would be interesting to see 
the reasons for putting the environment at such a high place in Rijeka. Also lately were quite 
accentuated the problems of landfills on Marišćina , as well as refineries in Kostrena place. One can take 
into account the impact of potential construction of the thermal power plant Plomin C , given that in 
Rijeka a lot of civic organizations declared they attitude toward this issue thru different media channels 
and thru social networks. 

 

Labin is in second place . It was expected that Labin will be high in this crosstab analisys because most 
directly associated with the decision regarding the building of the thermal power plant  Plomin C which is 
in the Croatian Goverment plan , and which was mentioned before. There is present for already two 
years of intense political and media war activism political and civic scene on this issue. And the fact is 
that Labin is in direct contact with this project , that is ,  the negative  influence is therefore present also 
before  by the old TE Plomin I and II , which are coal fueled , as also is planned for the new third block C. 

In Labin civilian organizations highlighted also the problem of water resources which is also related with 
the thermal power of Plomin for cooling  , and in the last 18 months it is very common theme in the 
Political life but also in everyday life of the city of Labin and its surroundings especialy because of the 
summer problem of water lacks that was present in the recent years in the whole Istrian region . 

Another element that contributed to the citizens of Labin sensitivity to the environment is the factory 
Rockwool , that is a factory of stone wool whose arrival also was , and is still today, the reason of 
dissatisfaction of civil and environmental groups and the local population . 

Fuzine and Sisak have the results that are on the level at almost 36 % , where in Sisak is often mentioned 
in the survey the presence of the oil refinery in the city . That is also in the last 10 years especially 
accentuated the problem of air pollution and stench in the city , which was attributed to the mentioned 
oil refinery . This once again , as in the case of Rijeka and Labin confirms the proximity effect ecologically 
unfavorable element in the perception of respondents , although the big problem is unemployment and 
living costs which further distracts from the perception of environmental problems. On the other hand 
we have a very pronounced problem of unemployment  but therefore this oil refinery is one of the 
largest employers in the city and its extinguishing would certainly contribute to further unemployment in 
the city. So we have here a PAT possition from the people point of view.  In the case of Sisak , it is worth 
to specialy emphasized the fact that the city of Sisak has the largest statistically level of unemployment 
in Croatia. Also, data from the formal data ,  from the Croatian Employment Service , we have the 
negative information that Sisak is the recorder in the unemployment in their county or region.  
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In Fužine there is no big polluters but however recently was a local referendum about building a wind 
park where the locals objected because of the visual pollution vistas surrounding hills and needed 
deforestation that would be done if the wind park will eventually be  builded.  

Detail information can be found on the site that has specificied the detail timeline of the process 
regarding the planning and building of the wind farm in Fuzine.  82 

Interestingly, Pula and Rovinj hits the bottom in terms of the perception of importance of the 
environment as an important factor. Let us not forget that it was in Pula and Rovinj the most highlighted  
problem of high cost of living . So it is theoretically possible to create a link between the increasing cost 
of living and the negative impact of cost of life on the perception of the environment as an important 
potential problems. Regardless of the conclusion about the complementary relationship of these two 
problems, which were offered in the questionary , we must add that even in Pula or Rovinj no potentially 
environmentally unfriendly major elements are present ,  although nearby building site for a new waste 
disposal Kaštijun which is located between Pula and Medulin . Even if it had a negative impact on the 
wider mass of people and even of some organized protests and a large number of civil and 
environmental organizations expressed their disagreement and fight the decision, it clearly didnt had any 
major negative impacts on the citizens oppinion towards this arguments. 

Also in this example  a NIMBY syndrome can be observed  , where you see how the respondents perceive 
only the elements which are in their very close vicinity. This is the case in Pula or Rovinj where  the 
importance given to the environment as the problem is very small , even if both cities are 40 km from 
Labin and therma power plant Plomin and mentioned factory Rockwool , and from the results of 
environmental impact studies the impact on the Pula and Rovinj are present exclusively thanks to the on 
annual wind direction and intensity situation. So surely a lesser extent, however , although present the 
same effect can not perceive as important and does not affect the general oppinion of people . 

Also from the supplied informations one can conclude that all the places where increased sensetivity is 
present ,  the environmental problem had been recently very drafted , and therefore civil disagreement  
effect is present. It is obvious that civil society activities positively affect on the society perception of the 
environment as an important aspect and the potential problems that may arise . Civic activism is 
obviously much contributed to informing and educating the local or even regional communities and 
certainly is a great factor in the perception of environmental protection and must therefore be in the 
future further accentuate by any body , or through local and regional representative government , or 
throught the media. Details regarding the material from the official site. 83 

                                                             

82  http://adrijanaradosevic.wix.com/ekokofuz # ! Classes/c1jxp  

83   http://www.ne-kastijun.org/aktivnosti/ 
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CITY_CORRUPTION CROSSTABS 

 

Crosstab  
      Coruption 

Total 

 
      1 2 3 4 5  

CITY Rijeka Count 15 15 20 28 30 108  
% within 
CITY 

13,9% 13,9% 18,5% 25,9% 27,8% 100,0% 
27,78% 

Pula Count 24 19 21 8 24 96  
% within 
CITY 

25,0% 19,8% 21,9% 8,3% 25,0% 100,0% 
44,79% 

Rovinj Count 23 16 17 9 5 70  
% within 
CITY 

32,9% 22,9% 24,3% 12,9% 7,1% 100,0% 
55,71% 

Fuzine Count 8 8 10 4 11 41  
% within 
CITY 

19,5% 19,5% 24,4% 9,8% 26,8% 100,0% 
39,02% 

Labin Count 12 12 18 12 16 70  
% within 
CITY 

17,1% 17,1% 25,7% 17,1% 22,9% 100,0% 
34,29% 

Zagreb Count 28 22 39 43 49 181  
% within 
CITY 

15,5% 12,2% 21,5% 23,8% 27,1% 100,0% 
27,62% 

Sisak Count 10 11 14 4 12 51  
% within 
CITY 

19,6% 21,6% 27,5% 7,8% 23,5% 100,0% 
41,18% 

Total Count 120 103 139 108 147 617  
% within 
CITY 

19,4% 16,7% 22,5% 17,5% 23,8% 100,0% 
 

 

Also in this crosstab table we have again Pula and Rovinj leading. The problem of corruption is mostly 
percepted in Pula and Rovinj in the Istria region.  

 

This is in opposite with the data rasults from the survey done in the year 2011. 

„ For example, the prevalence rate is somewhat higher than the national average in the Zagreb (14%) 
and Dalmatia (13%) regions, whereas it is considerably lower in the Istria, Primorje and Gorski Kotar 
regions (6%). Although there are no significant differences in the prevalence of bribery in urban (11.3%) 
and rural (11%) sub-populations on a national level (figure 4), some variations on a regional level can be 
delineated. Thus, in the less developed Lika, Kordun and Banovina regions, the prevalence of bribery in 
rural areas is double that in local urban settlements. „  84 

                                                             

84  http://www.unodc.org/documents/data-and-
analysis/statistics/corruption/Croatia_corruption_report_web_version.pdf 
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Also in the notes and comments , it can be seen that mostly the people from the Istria region had a 
stronger reaction when the argument of corruption is putted in the question. From the field discussion 
the most accented is the corruption on the local level especially in the Istian region. 

If we look the issue of unemployment we again are getting the results that are in synthony with the real 
statistical situation that is declared from the HZZ (Croatian Employment Service  www.hzz.hr ). 

 

Crosstab  
      Unemployment 

Total 

 
      1 2 3 4 5  

CITY Rijeka Count 18 23 29 34 4 108  
% within 
CITY 

16,7% 21,3% 26,9% 31,5% 3,7% 100,0% 
37,96% 

Pula Count 10 16 26 26 18 96  
% within 
CITY 

10,4% 16,7% 27,1% 27,1% 18,8% 100,0% 
27,08% 

Rovinj Count 15 12 23 16 4 70  
% within 
CITY 

21,4% 17,1% 32,9% 22,9% 5,7% 100,0% 
38,57% 

Fuzine Count 8 14 10 4 5 41  
% within 
CITY 

19,5% 34,1% 24,4% 9,8% 12,2% 100,0% 
53,66% 

Labin Count 12 12 24 16 6 70  
% within 
CITY 

17,1% 17,1% 34,3% 22,9% 8,6% 100,0% 
34,29% 

Zagreb Count 36 55 50 31 9 181  
% within 
CITY 

19,9% 30,4% 27,6% 17,1% 5,0% 100,0% 
50,28% 

Sisak Count 12 16 13 4 6 51  
% within 
CITY 

23,5% 31,4% 25,5% 7,8% 11,8% 100,0% 
54,90% 

Total Count 111 148 175 131 52 617  
% within 
CITY 

18,0% 24,0% 28,4% 21,2% 8,4% 100,0% 
 

 

 

Like already mentioned before , the city of Sisak is having last years a big growth of the tot. Percentage 
of unemployed persons. This issue is accented moustly in local media but also in the nacional TV Sisak is 
the simbol of the unemployment sinonim. The data of the survey regarding the importance of the 
unemployment issue confirms this statistics. 
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And at the end we have the issue of healthcare 

Crosstab  
      Health care 

Total 

 
      1 2 3 4 5  

CITY Rijeka Count 8 9 11 23 57 108  
% within 
CITY 

7,4% 8,3% 10,2% 21,3% 52,8% 100,0% 
15,7% 

Pula Count 12 27 19 22 16 96  
% within 
CITY 

12,5% 28,1% 19,8% 22,9% 16,7% 100,0% 
40,6% 

Rovinj Count 4 9 6 16 35 70  
% within 
CITY 

5,7% 12,9% 8,6% 22,9% 50,0% 100,0% 
18,6% 

Fuzine Count 5 4 2 13 17 41  
% within 
CITY 

12,2% 9,8% 4,9% 31,7% 41,5% 100,0% 
22,0% 

Labin Count 4 9 6 20 31 70  
% within 
CITY 

5,7% 12,9% 8,6% 28,6% 44,3% 100,0% 
18,6% 

Zagreb Count 14 20 25 49 73 181  
% within 
CITY 

7,7% 11,0% 13,8% 27,1% 40,3% 100,0% 
18,8% 

Sisak Count 7 4 3 16 21 51  
% within 
CITY 

13,7% 7,8% 5,9% 31,4% 41,2% 100,0% 
21,6% 

Total Count 54 82 72 159 250 617  
% within 
CITY 

8,8% 13,3% 11,7% 25,8% 40,5% 100,0% 
 

 

Where we can see that Pula is significately sensitive to the healtcare issue. That can be explained with 
the fact that now already for 20 years the new hospital is waiting for the start of the buildiing.  

This new hospital was the main element in political programs and campaigns especialy on local and 
regional level and partly because of that people are quite sensetive in Pula on health care that is not in 
good shape. 

All this leads to the conclusion that a major role in emphasizing the problem has political propaganda. Or 
it can be a very strong impact on the wider masses, whether on active voters or not. Accordingly, it is 
very important unidirectional emphasize not only in the campaigns, but also through the mandate period 
possibilities and problems of particular areas. In this sense renewable energy sources apparently are not 
consciously or unconsciously recognized by the political options to the extent that is placed next to the 
other issues that is stressed in the media work of political structures. 
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CROSSTAB VARIABLE OF INCOME and the perception of the ISSUEs 

In the process of comparing the perception of responses regarding the importance of the problem based 
on the salary we get the following results: 

Expected participants with low and middle-income families perceive the increase in the cost of living as a 
very important issue and the same rank as the most important or second most important after the 
evaluation. 

Also, we can see that people with middle or higher income earners are much more supportive towards 
the environmental issues and denote the environment as an important argument. 

Crosstab  
      Environment 

Total 

 
      1 2 3 4 5  

INCOME Low Count 23 33 53 53 40 202  
% within 
INCOME 

11,4% 16,3% 26,2% 26,2% 19,8% 100,0% 
27,7% 

Medium Count 45 49 77 64 35 270  
% within 
INCOME 

16,7% 18,1% 28,5% 23,7% 13,0% 100,0% 
34,8% 

High Count 18 31 34 36 26 145  
% within 
INCOME 

12,4% 21,4% 23,4% 24,8% 17,9% 100,0% 
33,8% 

Total Count 86 113 164 153 101 617  
% within 
INCOME 

13,9% 18,3% 26,6% 24,8% 16,4% 100,0% 
32,3% 
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It is interesting to see the results within the survey regarding crosstab of the income and the perceived 
importance of health as a problem. The survey results show that people with the highest incomes are 
gives the most significance to the importance of health problems. 

 

Crosstab  
      Health care 

Total 

 
      1 2 3 4 5  

INCOME Low Count 16 31 27 63 65 202  
% within 
INCOME 

7,9% 15,3% 13,4% 31,2% 32,2% 100,0% 
23,3% 

Medium Count 23 26 36 60 125 270  
% within 
INCOME 

8,5% 9,6% 13,3% 22,2% 46,3% 100,0% 
18,1% 

High Count 15 25 9 36 60 145  
% within 
INCOME 

10,3% 17,2% 6,2% 24,8% 41,4% 100,0% 
27,6% 

Total Count 54 82 72 159 250 617  
% within 
INCOME 

8,8% 13,3% 11,7% 25,8% 40,5% 100,0% 
22,0% 
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10.4.2. Level of importance of environmental issues  in Croatia 

The third question in the survey, especially given attention to the ecological aspects which required the 
evaluation of the relevance of offered answers. In the table are noted the percentages of responses by 
citys and the following results of the survey are collected : 

 

Crosstab  
      Haze/Air pollution                      

Total 

 
      1 2 3 4 5 6 7  

CITY Rijeka Count 22 19 31 16 9 7 4 108  
% within 
CITY 

20,4% 17,6% 28,7% 14,8% 8,3% 6,5% 3,7% 100,0% 
38,0% 

Pula Count 5 16 26 25 12 9 3 96  
% within 
CITY 

5,2% 16,7% 27,1% 26,0% 12,5% 9,4% 3,1% 100,0% 
21,9% 

Rovinj Count 8 11 17 16 6 10 2 70  
% within 
CITY 

11,4% 15,7% 24,3% 22,9% 8,6% 14,3% 2,9% 100,0% 
27,1% 

Fuzine Count 8 6 7 10 4 5 1 41  
% within 
CITY 

19,5% 14,6% 17,1% 24,4% 9,8% 12,2% 2,4% 100,0% 
34,1% 

Labin Count 12 19 17 11 4 5 2 70  
% within 
CITY 

17,1% 27,1% 24,3% 15,7% 5,7% 7,1% 2,9% 100,0% 
44,3% 

Zagreb Count 43 35 49 29 12 10 3 181  
% within 
CITY 

23,8% 19,3% 27,1% 16,0% 6,6% 5,5% 1,7% 100,0% 
43,1% 

Sisak Count 16 15 14 4 0 2 0 51  
% within 
CITY 

31,4% 29,4% 27,5% 7,8% ,0% 3,9% ,0% 100,0% 
60,8% 

Total Count 114 121 161 111 47 48 15 617  
% within 
CITY 

18,5% 19,6% 26,1% 18,0% 7,6% 7,8% 2,4% 100,0% 
38,1% 

 

As far as the perception of environmental problems in cities, air pollution as a problem was rated highest 
in Sisak, which was also due to problems with the oil refinery which was mentioned earlier in the thesis 
and which recedes as the main culprit of poor air quality from 2005 onwards. In Sisak is quite marked 
differences compared to the second placed Labin where this is also the high reading may add to the 
perception of most pollution caused by thermal power plant Plomin and Rockwool. 

Total rated with grades 1 and 2 problem of air pollution has received 38.1%. 
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If we analyze the perception of the problem of destruction of forests, we can see how the city of Pula is 
leading with plenty of percentage points ahead on other cities. 

 
Crosstab 

   Destruction of forest 

Total    1 2 3 4 5 6 7 

CITY Rijeka Count 2 4 17 39 27 10 9 108 

% within CITY 1,9% 3,7% 15,7% 36,1% 25,0% 9,3% 8,3% 100,0% 

Pula Count 35 13 12 19 10 5 2 96 

% within CITY 36,5% 13,5% 12,5% 19,8% 10,4% 5,2% 2,1% 100,0% 

Rovinj Count 8 8 9 23 11 9 2 70 

% within CITY 11,4% 11,4% 12,9% 32,9% 15,7% 12,9% 2,9% 100,0% 

Fuzine Count 8 11 11 8 2 1 0 41 

% within CITY 19,5% 26,8% 26,8% 19,5% 4,9% 2,4% ,0% 100,0% 
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Labin Count 8 10 8 19 9 11 5 70 

% within CITY 11,4% 14,3% 11,4% 27,1% 12,9% 15,7% 7,1% 100,0% 

Zagreb Count 26 10 19 57 39 14 16 181 

% within CITY 14,4% 5,5% 10,5% 31,5% 21,5% 7,7% 8,8% 100,0% 

Sisak Count 3 8 7 17 5 8 3 51 

% within CITY 5,9% 15,7% 13,7% 33,3% 9,8% 15,7% 5,9% 100,0% 

Total Count 90 64 83 182 103 58 37 617 

% within CITY 14,6% 10,4% 13,5% 29,5% 16,7% 9,4% 6,0% 100,0% 

 
 

In the issue of land degradation the similar big difference can be seen in tha case of the city of Rovinj (in 
the from the table below). 

Crosstab  
      Land degradation 

Total 

 
      1 2 3 4 5 6 7  

CITY Rijeka Count 22 12 9 17 22 19 7 108  
% within 
CITY 

20,4% 11,1% 8,3% 15,7% 20,4% 17,6% 6,5% 100,0% 
31,5% 

Pula Count 25 17 12 13 11 14 4 96  
% within 
CITY 

26,0% 17,7% 12,5% 13,5% 11,5% 14,6% 4,2% 100,0% 
43,8% 

Rovinj Count 32 15 5 5 6 6 1 70  
% within 
CITY 

45,7% 21,4% 7,1% 7,1% 8,6% 8,6% 1,4% 100,0% 
67,1% 

Fuzine Count 14 6 6 6 7 1 1 41  
% within 
CITY 

34,1% 14,6% 14,6% 14,6% 17,1% 2,4% 2,4% 100,0% 
48,8% 

Labin Count 12 6 3 7 17 17 8 70  
% within 
CITY 

17,1% 8,6% 4,3% 10,0% 24,3% 24,3% 11,4% 100,0% 
25,7% 

Zagreb Count 24 16 18 28 34 37 24 181  
% within 
CITY 

13,3% 8,8% 9,9% 15,5% 18,8% 20,4% 13,3% 100,0% 
22,1% 

Sisak Count 7 3 3 9 17 9 3 51  
% within 
CITY 

13,7% 5,9% 5,9% 17,6% 33,3% 17,6% 5,9% 100,0% 
19,6% 

Total Count 136 75 56 85 114 103 48 617  
% within 
CITY 

22,0% 12,2% 9,1% 13,8% 18,5% 16,7% 7,8% 100,0% 
34,2% 

 

In Fuzine is also very accented the ecological issue of land degradation and this is probably due to the 
main argument of stopping the project of the building of the wind farm that is already mentioned before 
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, where nearly 30 hectars of forest had to be cutted. This was the local referendum question where the 
local people decided not to allowed the building of the wind farm. 

 

Crosstab  
      Usage of fossil fuel in ene. production 

Total 

 
      1 2 3 4 5 6 7  

CITY Rijeka Count 15 17 14 5 6 27 24 108  
% within 
CITY 

13,9% 15,7% 13,0% 4,6% 5,6% 25,0% 22,2% 100,0% 
29,6% 

Pula Count 6 12 14 6 6 27 25 96  
% within 
CITY 

6,3% 12,5% 14,6% 6,3% 6,3% 28,1% 26,0% 100,0% 
18,8% 

Rovinj Count 3 4 13 6 10 21 13 70  
% within 
CITY 

4,3% 5,7% 18,6% 8,6% 14,3% 30,0% 18,6% 100,0% 
10,0% 

Fuzine Count 5 1 4 2 5 15 9 41  
% within 
CITY 

12,2% 2,4% 9,8% 4,9% 12,2% 36,6% 22,0% 100,0% 
14,6% 

Labin Count 21 18 13 4 5 6 3 70  
% within 
CITY 

30,0% 25,7% 18,6% 5,7% 7,1% 8,6% 4,3% 100,0% 
55,7% 

Zagreb Count 20 29 25 9 12 46 40 181  
% within 
CITY 

11,0% 16,0% 13,8% 5,0% 6,6% 25,4% 22,1% 100,0% 
27,1% 

Sisak Count 10 1 11 4 5 12 8 51  
% within 
CITY 

19,6% 2,0% 21,6% 7,8% 9,8% 23,5% 15,7% 100,0% 
21,6% 

Total Count 80 82 94 36 49 154 122 617  
% within 
CITY 

13,0% 13,3% 15,2% 5,8% 7,9% 25,0% 19,8% 100,0% 
26,3% 

 

Again the influence of the Thermal power plant is seen in the percentage of valutating the importance of 
the ecology issue of the producing the electricity in a conventional way , with the fossil fuels. That is, 
from the results , the city of Labin , which is in the proximity of the thermal power plant Plomin , can be 
seen that there is a strong leading in percentages in order to emphasise the problem of the electricity 
generation in a conventional way. 
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10.4.3. Preference between protecting the environment and protecting 
the economy     

 

Economy and Environment 

Very often in the implementation and justification of some projects, referred to their economic side and 
the positive effects that these projects will have on the economic situation in the society some other 
consideration and effects were put aside as less important. So this thinking by itself imposes a relation 
between perception and attitude of the respondents if they have to bring in a direct link economy and 
the environment. This question is very important and an interesting correlation with other variables 
solely for the reasons already mentioned before. In the society in Croatia , while the survey was made , 
there is present a shortages of jobs and accented the financial problems of entities . Besides that the 
problems with the increasing cost of living is already accented before. Unfortunately very often the 
respondents were encountered with the choices towards some new proposals of the conventional 
energy objects where everything was justified by launching investment and job creation without putting 
anythink about potential economical and envorinmental risks that are present if we consider  a middle or 
a  long term period. Like we mentioned , the problem of uneployment and rising living cost is very 
present and here it is used to , maybe , justify some investments that in different circumstances wouldn't 
find any arguments to be proposed from any government. On the other hand nobody from the 
government is talking about the correlation between the job creation and implementation of new NON 
CENTRALIZED technology which is proven in the German and Italian case that generates 10 time more 
jobs than conventional energy projects for the same ammount of power that is realized. 

Environment and protecting the economy  

Statements  
most important 

statement 
Both the environment and the economy are important, but the environment 
should come first. 

  
Both the environment and the economy are important, but the economy should 
come first. 

  
The highest priority should be given to protect the environment, even if it hurts 
the economy. 

  
The highest priority should be given to economic considerations such as jobs 
even if it hurts the environment. 

  
The priority is to accent the sustainable economy thru the environmental 
preservations. 
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CROSSTABULATION RESULTs and ANALYSIS 

CITY * Environment / Economy Crosstabulation 

      Environment / Economy 

Total       1 2 3 4 5 
CITY Rijeka Count 48 18 1 4 37 108 

% within 
CITY 

44,4% 16,7% ,9% 3,7% 34,3% 100,0% 

Pula Count 35 20 0 6 35 96 

% within 
CITY 

36,5% 20,8% ,0% 6,3% 36,5% 100,0% 

Rovinj Count 36 8 1 0 25 70 

% within 
CITY 

51,4% 11,4% 1,4% ,0% 35,7% 100,0% 

Fuzine Count 20 6 3 0 12 41 

% within 
CITY 

48,8% 14,6% 7,3% ,0% 29,3% 100,0% 

Labin Count 29 5 18 0 18 70 

% within 
CITY 

41,4% 7,1% 25,7% ,0% 25,7% 100,0% 

Zagreb Count 74 34 1 9 63 181 

% within 
CITY 

40,9% 18,8% ,6% 5,0% 34,8% 100,0% 

Sisak Count 24 11 3 0 13 51 

% within 
CITY 

47,1% 21,6% 5,9% ,0% 25,5% 100,0% 

Total Count 266 102 27 19 203 617 

% within 
CITY 

43,1% 16,5% 4,4% 3,1% 32,9% 100,0% 
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From the data it can be seen that in the city of Sisak and Pula , the respondents conclude that the 
environment and economy are important but that we should emphasizes the economy as more 
important branches of the environment. As already analyzed , in Pula is present a very significant 
problem of rising cost of living while in Sisak the people expressed the unemployment as the biggest 
issue , although the ecological views in Sisak are much more present on the importance level if compared 
with the results of the city of Pula . 

Unlike the city of Sisak , and Pula and Rovinj, In Fuzine we have the opposite situation . There, in fact 
environment and ecology is evaluated more than economics , although there is a general view that both 
branches are very important . 

It is very easy to see the highlight of Labin, where many of the respondents gave a high evaluation of the 
issues " The highest priority Should be given to protect the environment , even if it hurts the economy . 
".  Where can be clearly seen also on the field a general attitude towards the environment where in this 
town a lot associates the environment with health. Therefore in Labin , the environment is much more 
important than the economy and even if it goes at the expense of the same . 

Another fact that is most noticeable in the city of Pula .  Specifically in Pula is the biggest percentage of 
highlights ( compared to other surveyed cities ) where the job creation is emphasizes, even if it hurts the 
environment. 
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10.4.4. General renewable energy and awareness towards specific 
sources of renewable energy 

 

The next option that was given to respondents to express themselves in terms of their perception of the 
RES themselves as much as they are aware of the renewable energy sources in general. In the survey 
wasnt mentioned that it is we were talking about the general knowledge on the implementation of the 
option or something else, but we let to every subject the opportunity to evaluate himself on this issue. 
Crosstab between age groups and the perception of renewable energy sources.  

 

Where it could be seen that the group of young people are considered to have little perception by 
renewable energy sources as they considered the oldest around. If we talk about the distribution by 
gender with regard to self-perception of RES we have the following situation: 
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Where it can be  seen that the female subjects experiences themselfs more conscious when it comes to 
ecology and in this case the male subjects are less consious regarding the ecology awareness. 

If we consider the income element for crosstabulation analysis , the people who have the highest 
incomes perceive them self as subjects who are very familiar with the renewable energy sources 
awareness. 

 

A similar situation as in the previous chart, the person with the highest level of education believe that 
their perception of the renewable energy souces is bigger than those with smallest level of education. 

 

The following question is a special emphasis placed on the evaluation of specific renewable energy 
technologies to be used. These are drawn for technology and all relevant data should have most 
prerequisites for the successful implementation on the Croatian territory. 
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Awareness towards sources of 
renewable energy  
  

Technology or Energy Source  
  

Solar energy   
Hydro Energy   
Wind Energy   

Geothermal Energy   
Biomass Energy   

Level of Awareness 1-5 , 1 most aware  
  

If we analyze consciousness to a certain typology of renewable energy sources an quite unified 
dominance has solar technology as the most easily understood and most positive percepted of the 
people. As is evident by the results of the tests and answers in the cities. The issue of the understanding 
of a certain tecnology is a very important parameter cause the biggest effort in the sector of 
implementaion of new RES in EU and in the USA was putted in the education and understanding the 
technology. The most significant financial resources are spent just on education of the masses when it 
comes to the implementation of newer technologies and is therefore a very important factor in just 
knowing certain technology for its future practical and administrative valorization. If we look at the 
support of the wind as renewable energy technology, we can see the following results. 

Crosstab  
      Wind Energy 

Total 

 
      1 2 3 4 5  

CITY Rijeka Count 24 40 26 16 2 108  
% within 
CITY 

22,2% 37,0% 24,1% 14,8% 1,9% 100,0% 
59,26% 

Pula Count 22 34 24 14 2 96  
% within 
CITY 

22,9% 35,4% 25,0% 14,6% 2,1% 100,0% 
58,33% 

Rovinj Count 13 21 25 7 4 70  
% within 
CITY 

18,6% 30,0% 35,7% 10,0% 5,7% 100,0% 
48,57% 

Fuzine Count 11 10 18 2 0 41  
% within 
CITY 

26,8% 24,4% 43,9% 4,9% ,0% 100,0% 
51,22% 

Labin Count 12 23 23 7 5 70  
% within 
CITY 

17,1% 32,9% 32,9% 10,0% 7,1% 100,0% 
50,00% 

Zagreb Count 39 69 43 28 2 181  
% within 
CITY 

21,5% 38,1% 23,8% 15,5% 1,1% 100,0% 
59,67% 

Sisak Count 14 13 22 2 0 51  
% within 
CITY 

27,5% 25,5% 43,1% 3,9% ,0% 100,0% 
52,94% 

Total Count 135 210 181 76 15 617  
% within 
CITY 

21,9% 34,0% 29,3% 12,3% 2,4% 100,0% 
55,92% 
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As in the previous section could be interpreted initiatives that included individual RES technologies were 
not fully in accordance with the locals and then with the professional and with environmental impact 
studies . That was interesting to see whether the referendum against the construction of wind park in 
Fuzine negatively affect the perception of the age profile of people not specifically to this project but in 
general to the technology of wind. The data indicate that this is not the case but it is clear that the 
people targeted certain projects obviously not for a specific area and can  be seen that they do not have 
a particularly bad perception towards technology itselfs if compared to other cities where there was such 
a negative campaign towards the wind technology . What indirectly says a lot about the quality of 
education of the people on this issue and that they were targeted against the building and not the 
general technology . 

Interestingly, geothermal and biomass technologies are very strange and almost unrecognizable though , 
Croatia has great potential biomass exclusively from the perspectives availability of raw materials . The 
survey can be concluded that the need to put special emphasis on the necessary parameters 
harmonizing relevant bodies and ministries in order to create conditions for the launch of this 
technology but also further closer to the public benefits that Croatia has in the sector of energy 
production from biomass . 
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10.4.5. Source of information regarding the knowledge awareness 
towards renewable energy sources 

 

Sources of RE information  

  

Level of Importance [from 1 to 8]  

scale 1 - most important  

Source  

Newspaper   

Magazines&Broshures   

Formal education   

Radio   

TV   

direct contact on site   

Internet   

Being member of a envir. Group   
 

The impact of newspapers like a  the source of information is very strong from the data analysis. The 
newspapers are the most important source for the third age or the oldest age group of subjects, such as 
can be seen from the results. But also the other two younger groups plenty of information on renewable 
obtained also from newspapers especially in certain regions. 

  

AGE * Newspaper                      Crosstabulation  
      Newspaper                      

Total 

 
      1 2 3 4 5 6 7 8  

AGE 18 - 
34 

Count 95 19 3 84 20 6 2 2 231  
% within 
AGE 

41,1% 8,2% 1,3% 36,4% 8,7% 2,6% ,9% ,9% 100,0% 
49,4% 

35 - 
55 

Count 71 32 0 71 37 3 1 0 215  
% within 
AGE 

33,0% 14,9% ,0% 33,0% 17,2% 1,4% ,5% ,0% 100,0% 
47,9% 

56 
>> 

Count 80 14 0 61 15 1 0 0 171  
% within 
AGE 

46,8% 8,2% ,0% 35,7% 8,8% ,6% ,0% ,0% 100,0% 
55,0% 

Total Count 246 65 3 216 72 10 3 2 617  
% within 
AGE 

39,9% 10,5% ,5% 35,0% 11,7% 1,6% ,5% ,3% 100,0% 
50,4% 
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The importance of information sources towards the renewable energy sources knowledge and 
information is evaluated with grades 1-8 where memories with 1 marked the most important.  

In analyzing the percentages are taken the sum quantity evaluated cases with grade 1 or 2, or quite 
prominent source of information. The obtained Information through the newspaper is quite often the 
case, however the fact is that the form of the infromation do not come up with more detailed and better 
information. Therefore the newspaper should make contain resources where you can find out more 
information regarding certain technologies in order to be a kind of intermediary  with more detaile info.  

Since from newspapers we definitely cannot expect deep theme renewable energy sources analysis but 
due to talk about the media, which serves as an informant and as an educator of the civil masses, it is 
certainly the contents of this type supplemented with relevant key words but also with guidelines that 
help in finding the necessary details regarding the RES which is obviously missing. Later in the analisys 
some other crosstab with the informing from the newspapers will take place and will be accented. 

 

 

If we take into account information via the Internet, as expected, youth groups have a huge advantage as 
evidenced by the survey results. Where youth groups specifically evaluated the Internet as an 
information resource, and finding information about RES and the environment. That source is 
predominantly as seen none with grade 2, which means that the front of the Internet is still newspaper 
and other media. 
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As far as TV as a source of information results obtained rebounce from recently published a public survey 
on the source of information where the TV was declared the main source of information in Croatia 
without differentiation by age groups or by the contents of which are informed. 

In a survey of this work can be seen that the TV is quite frequent however that the environmental 
concerns lagging newspapers or the Internet. 

AGE * TV Crosstabulation  
      TV 

Total 

 
      1 2 3 4 5 6 7 8  

AGE 18 - 
34 

Count 29 62 105 16 8 2 6 3 231  
% within 
AGE 

12,6% 26,8% 45,5% 6,9% 3,5% ,9% 2,6% 1,3% 100,0% 
39,4% 

35 - 
55 

Count 45 26 121 10 5 3 5 0 215  
% within 
AGE 

20,9% 12,1% 56,3% 4,7% 2,3% 1,4% 2,3% ,0% 100,0% 
33,0% 

56 
>> 

Count 33 42 76 10 7 2 0 1 171  
% within 
AGE 

19,3% 24,6% 44,4% 5,8% 4,1% 1,2% ,0% ,6% 100,0% 
43,9% 

Total Count 107 130 302 36 20 7 11 4 617  
% within 
AGE 

17,3% 21,1% 48,9% 5,8% 3,2% 1,1% 1,8% ,6% 100,0% 
38,4% 

 

That is not so much evaluated with 1 and 2 how to grade 3, which is prevalent throughout the survey. 
Since it is clearly specified in the question of what is the source of information is concerned , maybe it 
affected the selection of media sources. The oldest group of people had mostly valorized TV as a source 
from which the gain information , what can be seen in the survey data.  
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The interesting fact that was noticed is that the cumulative amount of the answer 1 is more given to the 
formal education that to the TV , which is quite strange taking into consideration that 1/3 of the 
intervieved people was older than 55 years and didnt get the oportunity to get the info regarding the RES 
thru their formal education. 

However , news paper are with the TV the main media for the info and we can say education for the RES 
if we look the total spectar of age groups. 

If we take the newspaper for the main source of info regarding the RES and crosstab it with all the cities 
we get the next situation. 

Again we are going to take significant only the amount of votes which are 1 or 2 , that it the most 
important. 
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CITY * Newspaper                      Crosstabulation  
      Newspaper                      

Total 

 
      1 2 3 4 5 6 7 8  

CITY Rijeka Count 37 16 0 44 8 2 1 0 108  
% within 
CITY 

34,3% 14,8% ,0% 40,7% 7,4% 1,9% ,9% ,0% 100,0% 
49,1% 

Pula Count 53 12 1 23 7 0 0 0 96  
% within 
CITY 

55,2% 12,5% 1,0% 24,0% 7,3% ,0% ,0% ,0% 100,0% 
67,7% 

Rovinj Count 46 5 0 14 5 0 0 0 70  
% within 
CITY 

65,7% 7,1% ,0% 20,0% 7,1% ,0% ,0% ,0% 100,0% 
72,9% 

Fuzine Count 4 1 0 22 11 2 0 1 41  
% within 
CITY 

9,8% 2,4% ,0% 53,7% 26,8% 4,9% ,0% 2,4% 100,0% 
12,2% 

Labin Count 19 4 1 27 14 4 1 0 70  
% within 
CITY 

27,1% 5,7% 1,4% 38,6% 20,0% 5,7% 1,4% ,0% 100,0% 
32,9% 

Zagreb Count 83 26 1 58 12 0 1 0 181  
% within 
CITY 

45,9% 14,4% ,6% 32,0% 6,6% ,0% ,6% ,0% 100,0% 
60,2% 

Sisak Count 4 1 0 28 15 2 0 1 51  
% within 
CITY 

7,8% 2,0% ,0% 54,9% 29,4% 3,9% ,0% 2,0% 100,0% 
9,8% 

Total Count 246 65 3 216 72 10 3 2 617  
% within 
CITY 

39,9% 10,5% ,5% 35,0% 11,7% 1,6% ,5% ,3% 100,0% 
50,4% 

 

 

 It comes out that newspaper like the main influence media regarding the source of information for the 
RES is in the Istrian region , that is more precisly in Rovinj and in Pula. Interesting in Labin has a lot less 
influence at least if we take the information regarding RES. What leads us to an oppinion that the effect 
of the vicinity of the big fossil fuel tecnology element , Thermal plant , forced the people to build there 
oppinion from other sources of information and not from conventional sources , like they neighbour 
cities. 
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TV as a source has most influence in the capital city of Zagreb if viewed the quantity of high relevance 
score which the city got in the survey. In other cities we have and uniform distribution of the influence. If 
the Internet like a source is concerned, we have the following table and chart. 
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CITY * Internet Crosstabulation  
      Internet 

Total 

 
      1 2 3 4 5 6 7 8  

CITY Rijeka Count 16 38 5 6 7 13 15 8 108  
% within 
CITY 

14,8% 35,2% 4,6% 5,6% 6,5% 12,0% 13,9% 7,4% 100,0% 
50,0% 

Pula Count 13 26 0 0 9 10 23 15 96  
% within 
CITY 

13,5% 27,1% ,0% ,0% 9,4% 10,4% 24,0% 15,6% 100,0% 
40,6% 

Rovinj Count 5 21 0 0 7 8 19 10 70  
% within 
CITY 

7,1% 30,0% ,0% ,0% 10,0% 11,4% 27,1% 14,3% 100,0% 
37,1% 

Fuzine Count 1 16 4 3 6 7 3 1 41  
% within 
CITY 

2,4% 39,0% 9,8% 7,3% 14,6% 17,1% 7,3% 2,4% 100,0% 
41,5% 

Labin Count 5 19 5 4 11 9 13 4 70  
% within 
CITY 

7,1% 27,1% 7,1% 5,7% 15,7% 12,9% 18,6% 5,7% 100,0% 
34,3% 

Zagreb Count 25 59 5 7 15 23 31 16 181  
% within 
CITY 

13,8% 32,6% 2,8% 3,9% 8,3% 12,7% 17,1% 8,8% 100,0% 
46,4% 

Sisak Count 1 23 5 2 8 8 3 1 51  
% within 
CITY 

2,0% 45,1% 9,8% 3,9% 15,7% 15,7% 5,9% 2,0% 100,0% 
47,1% 

Total Count 66 202 24 22 63 78 107 55 617  
% within 
CITY 

10,7% 32,7% 3,9% 3,6% 10,2% 12,6% 17,3% 8,9% 100,0% 
43,4% 
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10.4.6. The question of going to vote 

 

As mentioned in the previous elaboration of survey questions it is posed in the survey the question of 
going to vote. This is a question asked solely for the purpose of superimposed with other elements in the 
survey but also to try to determine whether there is any connection between support for renewable 
energy sources and activities in the elections from the voters point of view. In fact this is one guideline 
that is taken in the poll after the conclusion made in the work of the RES support plan that is promised in 
election campaigns and programs that are not implemented in practice. 

Particularly interesting is the implication of additional variables which influence individual media, where 
people draw most of the information, and whether that person's are regular voters. The table below has 
taken the element Internet as an information medium. 

CITY * Internet * V10 Crosstabulation  

V10 

Internet 

Total 

 
1 2 3 4 5 6 7 8  

Regurarly 
going to 
Vote 

CITY Rijeka Count 6 16 3 2 5 8 11 3 54  
% 
within 
CITY 

11,1% 29,6% 5,6% 3,7% 9,3% 14,8% 20,4% 5,6% 100,0% 

40,7% 
Pula Count 8 15 0 0 5 6 16 8 58  

% 
within 
CITY 

13,8% 25,9% ,0% ,0% 8,6% 10,3% 27,6% 13,8% 100,0% 

39,7% 
Rovinj Count 2 10 0 0 3 2 8 6 31  

% 
within 
CITY 

6,5% 32,3% ,0% ,0% 9,7% 6,5% 25,8% 19,4% 100,0% 

38,7% 
Fuzine Count 1 13 2 2 4 3 2 0 27  

% 
within 
CITY 

3,7% 48,1% 7,4% 7,4% 14,8% 11,1% 7,4% ,0% 100,0% 

51,9% 
Labin Count 3 9 2 3 4 2 6 2 31  

% 
within 
CITY 

9,7% 29,0% 6,5% 9,7% 12,9% 6,5% 19,4% 6,5% 100,0% 

38,7% 
Zagreb Count 12 27 3 3 9 13 21 7 95  

% 
within 
CITY 

12,6% 28,4% 3,2% 3,2% 9,5% 13,7% 22,1% 7,4% 100,0% 

41,1% 
Sisak Count 1 18 2 1 6 3 2 0 33  

% 
within 
CITY 

3,0% 54,5% 6,1% 3,0% 18,2% 9,1% 6,1% ,0% 100,0% 

57,6% 
Total Count 33 108 12 11 36 37 66 26 329  

% 
within 
CITY 

10,0% 32,8% 3,6% 3,3% 10,9% 11,2% 20,1% 7,9% 100,0% 

42,9% 
Non 
Voting 

CITY Rijeka Count 10 22 2 4 2 5 4 5 54  
% 
within 
CITY 

18,5% 40,7% 3,7% 7,4% 3,7% 9,3% 7,4% 9,3% 100,0% 

59,3% 
Pula Count 5 11 0 0 4 4 7 7 38  

% 
within 
CITY 

13,2% 28,9% ,0% ,0% 10,5% 10,5% 18,4% 18,4% 100,0% 

42,1% 
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Rovinj Count 3 11 0 0 4 6 11 4 39  
% 
within 
CITY 

7,7% 28,2% ,0% ,0% 10,3% 15,4% 28,2% 10,3% 100,0% 

35,9% 
Fuzine Count 0 3 2 1 2 4 1 1 14  

% 
within 
CITY 

,0% 21,4% 14,3% 7,1% 14,3% 28,6% 7,1% 7,1% 100,0% 

21,4% 
Labin Count 2 10 3 1 7 7 7 2 39  

% 
within 
CITY 

5,1% 25,6% 7,7% 2,6% 17,9% 17,9% 17,9% 5,1% 100,0% 

30,8% 
Zagreb Count 13 32 2 4 6 10 10 9 86  

% 
within 
CITY 

15,1% 37,2% 2,3% 4,7% 7,0% 11,6% 11,6% 10,5% 100,0% 

52,3% 
Sisak Count 0 5 3 1 2 5 1 1 18  

% 
within 
CITY 

,0% 27,8% 16,7% 5,6% 11,1% 27,8% 5,6% 5,6% 100,0% 

27,8% 
Total Count 33 94 12 11 27 41 41 29 288  

% 
within 
CITY 

11,5% 32,6% 4,2% 3,8% 9,4% 14,2% 14,2% 10,1% 100,0% 

44,1% 
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In the last big table and two graph , a crosstab was made between the high rated Internet source with 
votes 1 or 2 by the cities , and how many of this people are voting regularly.   
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The results are > 

  Regurarly going to 
Vote 

Non 
Voting 

Rijeka 40,7% 59,3% 
  

Pula 39,7% 42,1% 
  

Rovinj 38,7% 35,9% 
  

Fuzine 51,9% 21,4% 
  

Labin 38,7% 30,8% 
  

Zagreb 41,1% 52,3% 
  

Sisak 57,6% 28,7% 
  

TOT 42,9% 44,1% 
 

So the people that are using the intenet like a source of inrmation for RES are more willing not to go vote 
than the other way around. The Cities where this is not the case are Fuzine , Rovinj , Labin and Sisak but 
cumulatively a little percentage  tells as that people who are rating internet high to inform themselfs 
regarding the RES are not going to vote. If we do the same crosstab with the News papers and TV we get 
the next results. 

For the newspaper we have the sequent results > 

  VOTE DON’T VOTE 
Rijeka 50,0% 48,10% 

  
Pula 74,1% 57,90% 

  
Rovinj 67,7% 76,90% 

  
Fuzine 18,5% NA 

  
Labin 22,6% 41,1% 

  
Zagreb 66,3% 53,5% 

  
Sisak 15,2% NA 

  
TOT 52,0% 48,6% 
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The people who rated the newspaper high regarding the informing themselfs for the RES are much more 
used to go out reguraly to vote. This is especialy manifested in the city of Pula where it seems that the 
people who reads newspaper are more regular to vote that those who are informed thru the Internet 
regarding the RES. 

Graficaly we have > 
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10.4.7. Willingness to pay for renewable energy 

 

willingness to pay for renewable energy  
  
How favourable would you pay 10%  more in your monthly electric bill for  promoting renewable 
energy? A  

would you be willing to pay 5% more of the actual amount in order to support the government’s 
policy regarding the implementation of exclusively smale scale RES?  B 

How favourable would you pay more  for renewable energy products in your home? For  
example, solar water heating or pv instalation on the roof  C 

If the government makes a policy to  generate 10% of your electricity supply  from renewable 
energy, how favourable  would you be willing to pay to support  the government’s policy?  D 
  
Scale: 1= Most Unfavourable; 2= Unfavourable; 3= Neutral; 4= Favourable; and 5= Most 
Favourable  
  

 

If we take the first set of sub-questions in the survey WTP (willing to pay) we have the following results. 
How favourable would you pay 10% more in your monthly electric bill for promoting renewable energy? 

 

We can see a general positive attitude regarding the promotion of the RES. This is anyway a declarative 
attitude but during the survey , one main questions where asked on this point of the questionary. 

The question is > 
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„Who gives me the certainity that this supplement amount of money wouldnt be spent on other 
things“. 

That is here we are talking about a certain leak of trust in the whole feed system. 

An that reflects the willingnes to pay , also like saw before there is a strong unemployment problem and 
rising cost of living , but  there is present a certain uncertainity or better to say lack of trust in the system 
or state in general. 

 
2-sub question > 
 
Would you be willing to pay 5% more of the actual amount in order to support the government’s policy 
regarding the implementation of exclusively smale scale RES? 

 

Like analysed in the previous chapters in the thesis smale scale RES are the key to correlate the wide 
mass of people to the RES cause the perception is much more positive for the smaller scale systems that 
every household can put on their homes. Also the present NIMBY sindrom for big dirty systems , like 
power plants on coal mentioned before , here we are having a complementary situation. That is here we 
have a potentional anti NIMBY sindrom , or if the people can see in the neiborhoud a small scale RES 
they get much more familiarited with it and the perception gets a positive slope in a shorter amount of 
time. 

 

 



222 

 

In this subquestion there was a certain explanation needed , cause the people didnt know the annual 
amount of money they are paying and how this funds are after distribuited and on what principles. 

If we take the consideration that most of the people are informed thru the newspaper regarding RES and 
all the conequent information , the conclusion is that in the newspaper are a big lack of important info to 
put toghether the big picture of the RES. 

On this questionary point there was a big education process , cause practicly with more that 75% of 
people it was needed to clarify certain details before they gives an rated answer. 

The element that had a positive reaction was the posibility to have economic benefit from RES but on 
small scale scenarios , that is on direct households where the interviewed people after explaining saw 
also them own households. That is they asked how can they have some financial benefit. But an unified 
oppinion was that RES should be more available to small subjects like private homes , and therefore this 
is again also from the filed or future customers a signal to adeguate the legaly framework in order to give 
more value and administrative liberty in the developent of the small scale market of RES in Croatia , and 
based on the perception of the RES tecnology , the geo properties of the land the insolation and other 
prerequisites that |Croatia already has , and taking into account the bigget awareness of the people 
versus the solar ,  the best tecnology is therefore solar photovoltaic and hotwater.  

That is the tecnology that is most marginalized in the the energy policy of Croatia.  

There should be made a certain energy decentralization , cause different arguments was stressed during 
the analyse of the framework and other policy and socia variables and nothing agains the changing of 
policy in solar benefits was found. 

 

Third subquestion > 

How favourable would you pay more for renewable energy products in your home? For example, solar 
water heating or pv instalation on the roof. 
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The big ammount of unfavorable answer pull the analysis to go the crosstab this question with the 
groups of people regarding the Income and get the next result. 

 

Which demonstrates that mostly people with Low income answered unfovurable on the question on 
putting the solar tecnology on their house , cause the general oppinion is that it is very expensive also if 
the exact scales of investetment are not known. So the accent is on the general oppinion and not the 
exact information. 
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This general oppinion is mostly generated buy the mass media and people without knowing the exact 
cost of the household installation and the payback period answer unfavorable the install it. 

The last question was  crosstab also with the oppinion on the barriers for the implementation of the 
solar small scale RES and the next results was obtained. 

 
 
 
 

V11 * V8C Crosstabulation 

   V8C 

Total    Unfavourable Neutral Favourable Most Favourable 

V11 Limiting nacional solar quotes Count 21 61 83 3 168 

% within V11 12,5% 36,3% 49,4% 1,8% 100,0% 

To expensive Count 49 38 32 2 121 

% within V11 40,5% 31,4% 26,4% 1,7% 100,0% 

People are not informed enoug Count 21 31 37 2 91 

% within V11 23,1% 34,1% 40,7% 2,2% 100,0% 

Adminitrative bariers Count 15 19 49 4 87 

% within V11 17,2% 21,8% 56,3% 4,6% 100,0% 

Dont know Count 2 13 16 0 31 

% within V11 6,5% 41,9% 51,6% ,0% 100,0% 

To complicated Count 22 41 51 5 119 

% within V11 18,5% 34,5% 42,9% 4,2% 100,0% 

Total Count 130 203 268 16 617 

% within V11 21,1% 32,9% 43,4% 2,6% 100,0% 

 
We saw that the group with low and media income wouldnt pay more to put the RES tecnology on they 
house and the financial situation could be a reason also like mentioned a high percent of household dont 
know the exact amount of money and either how much is the amortisation period of the eventual 
investment. Nevertheless based on the theory of a financial problems of the subject we crosstab the 8C 
with the reason of not having the small scale RES tecnology more developed is to expensive. Which is 
also confirmed in the graph below. It can be concluded from the info and oppinion from the field and 
from the result that mass media which are playing the major role of animating the people to inform 
them selves regarding the possibility of small scale RES are not doing a great job.  
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From the graph it can be inferred that the people who are unfavorable to the question of WTP more for 
renewable energy products in your home * water heating or PV instalation , most have found barriers to 
implementation issues of small scale RES , with this expensive, limiting national solar quotes , low 
information and the complexity of the procedure needed . However those respondents who favourbale 
to pay a little more and thus have a Smale scale RES in their homes mainly speaks about obstacles in the 
form of national solar quotas but also quite highly rated barriers such as lack of information, 
administrative barriers and complexity of procedures. Impression on the field was that those who are 
willing to set aside a little more money , ruled with a lot more information, but also with much more 
detailed information about the RES from those who are not inclined or able to separate some financial 
resources for the implementation of Smale scale RES in their homes . 
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10.4.8. The role of subsidies in the survey data 

 

The cumulative frequency regarding the answers for destination of the subsidies are the following > 

 

 
V9 

  Frequency Percent Valid Percent Cumulative Percent 

Valid More subsidies for Fossil Fuels 308 49,9 49,9 49,9 

More subsidies for RES 309 50,1 50,1 100,0 

Total 617 100,0 100,0  
 

Where can be seen that 50% of people thinks that subsidies are refered to the RES. 

This perception is far from the truth. Like mentioned in the Chapter where the element of subsidies is 
analysed for Croatia , the subsidies are maggior in the countries of ex Yugoslavia. Croatia is putting the 
ammount of 6% of its GDP for subsidies on fossil fules production. Just for comparison in 2009 , 
educational expenditures were 4,6% of GDP.  

If we go and analyse this question with the crosstab with the souce of information regarding the RES we 
get the next result. 
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Newspaper                      * V9 Crosstabulation 

   V9 

Total 

   More subsidies for 

Fossil Fuels 

More subsidies for 

RES 

Newspaper                     1 Count 86 160 246 

% within Newspaper                     35,0% 65,0% 100,0% 

2 Count 20 45 65 

% within Newspaper                     30,8% 69,2% 100,0% 

3 Count 3 0 3 

% within Newspaper                     100,0% ,0% 100,0% 

4 Count 125 91 216 

% within Newspaper                     57,9% 42,1% 100,0% 

5 Count 34 38 72 

% within Newspaper                     47,2% 52,8% 100,0% 

6 Count 6 4 10 

% within Newspaper                     60,0% 40,0% 100,0% 

7 Count 3 0 3 

% within Newspaper                     100,0% ,0% 100,0% 

8 Count 2 0 2 

% within Newspaper                     100,0% ,0% 100,0% 

Total Count 279 338 617 

% within Newspaper                     45,2% 54,8% 100,0% 
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Perhaps it is also good to mention the fact that for all of the crosstab connections between 

different variables from the survey statistical error was minimal, as shown in the table. 
 

Chi-Square Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 40,579a 7 ,002 

Likelihood Ratio 43,915 7 ,001 

Linear-by-Linear Association 26,815 1 ,002 

N of Valid Cases 617   

a. 7 cells (43,8%) have expected count less than 5. The minimum expected count is ,90. 

 

 

People who are informed by the newspapers, considers that the subsidy for RES are much higher than 
for fossil fuels, which is in stark contrast with the real situation given that it have already been analyzed 
that nearly 6% of GDP Croatian spent on subsidizing fossil fuels, while only 0, 01% is spent on RES. 

 

If we take the case of the TV like the source of information. 
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TV * V9 Crosstabulation 

   V9 

Total 

   More subsidies for 

Fossil Fuels 

More subsidies for 

RES 

TV 1 Count 31 76 107 

% within TV 29,0% 71,0% 100,0% 

2 Count 41 89 130 

% within TV 31,5% 68,5% 100,0% 

3 Count 127 175 302 

% within TV 42,1% 57,9% 100,0% 

4 Count 17 19 36 

% within TV 47,2% 52,8% 100,0% 

5 Count 9 11 20 

% within TV 45,0% 55,0% 100,0% 

6 Count 1 6 7 

% within TV 14,3% 85,7% 100,0% 

7 Count 6 5 11 

% within TV 54,5% 45,5% 100,0% 

8 Count 2 2 4 

% within TV 50,0% 50,0% 100,0% 

Total Count 234 383 617 

% within TV 37,9% 62,1% 100,0% 
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And Internet (source of information) situation :  
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It can be seen that respondents who prefer TV or newspapers as a medium of information ,  believes 
that more money is allocated to subsidize RES. During the analysis of the survey rather stands attitudes 
subjects are informed via the internet from those who are informed by newspapers or television. Based 
on the analysis of the possibility that Internet provides the training in a variety of other tests and it is 
obvious that the Internet as a medium has a positive effect on the level of general education subjects on 
certain issues. 

It also provides a great opportunity to interact. And what is on the net value added is definitely a great 
opportunity of comparing the information with a range of other sources when talking about the web site 
and available to professional articles and books. 
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10.4.9. The question regarding the barriers regarding small scale PV 
projects reachable for family households 

 

At the end of the questionnaire, the question of which argues the real perception of respondents about 
what they perceive to be the real reasons why the more Smale scale power plants is not installed on the 
field and which are also the causes and barriers that hinder the development of this separate segment of 
sustainable energy in Croatia. Only one answer is considered valid so the respondent had to choose the 
most weighted one. In the list of choices 6 answer were given and this list is created from the most heard 
reasons in the filed before the making of the questionary. 

The issue was arranged as follows> 

 „Oppinion regarding the barriers for small amount of small scale PV projects reachable for family 
households“ 

 

As can be seen from the table , if we look at the cumulative situation, the most prominent is the very 
complexity of the procedure through which we come to some benefits from the very RES . It must be 
noted that quite a few respondents did not know the answer to this question , however also a large 
number of them are considered very uninformed . 
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Surprising thing is that a small number of people have marked the technology too expensive although 
the media are sending the information in the masses that the RES too expensive for the average 
household. In favor of this result goes also the argument that it  have been already analyzed the situation 
with the biggest problems in society, such as unemployment and the increasing cost of living in the first 
part of the questionnaire .  

The biggest problem in the whole story when we talk about the implementation of small solar power 
plants are demotivating small solar quotas in Croatia. As can be seen from the table a very small number 
of respondents highlighted the barrier as a problem besides that , must be added that half of those who  
identified this as a problem are not fully familiar with the lever referred to herein , but in some ways this 
response rate the national state itself as a barrier. An idea is to selectively fill up this quotas with moslty 
small power range projects in order to make more space for private small household economical 
benefits. 

It must be noted that after explaining the concept of small power plants respondents question raised is a 
financial benefit but also ways to get the position to benefit from new technologies. So to create the 
appearance of willingness and desire to become familiar with this concept, but it talks about the great 
Gap that exists between the potential end users and poor channel information of the masses through 
the media. 
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If we look at how the respondents answered the last question, and the way in which these same 
respondents informed regarding the RES, we can see that the answers that concern national quotas 
greatest in respondents who are informed via the internet, while respondents who are informed through 
newspapers or TV most measured response that is all too complicated which is understood as a kind of 
response to demotivate the masses but that does not give the details for the sake of which something is 
too complicated. 
 

So it can be concluded that many more details regarding RES are known from the subjects who are 
informed from the internet. 
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If we analyze the crosstab demographic problems that have been analyzed in the initial part of the 
survey and the very perception of barriers, can also be inferred from the data that respondents who 
highly rated the environment as a problem that should be considered highly valued barriers regarding 
limiting national quotas but are highly expressed problems or lack of information barriers to people as 
well as administrative barriers that are present both in this and in other segments of the development. 

 

An interesting fact is the following; The youngest age group believes that people are uninformed and 
that is all a bit too complicated.  

Already, one in the poll before this issue mentioned term and eventual support small scale RES. 
Therefore it made and the following crosstab to see the possible correlation between respondents' 
answers. 

Crosstab analysis is made between the sub-questions "would you be willing to pay 5% more of the actual 
amount in order to support the government's Policy regarding the implementation of exclusively Smale 
scale RES? "  with the last issue of barriers for small scale renewable energy sources. 

It can be seen from the graph that the subjects who were very willing to pay 5% more allocations to 
support Smale scale RES overwhelmingly believe that people are not informed enough and that's all too 
complicated. Which leads to the conclusion that the possible positive oppinion makers in society who 
should have the answers that would be passed on subjects that are not very prone to this technology, we 
only have the information that you do not give a straightforward solution but exclusively demotivate any 
future potential customers RES for personal use . 
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11. Genaral counclusion 

 

Energy is a key variable for growth and competitiveness. For business, energy is a key resource and a cost 
element. For consumers, energy bills represent an important item in the household budget and a 
particular challenge for low-income households. Over the recent years, EU economies have been 
exposed to energy price increases which may have led to adverse effects on consumers and industries. 
Some economies have also been  confronted with disruptions to gas supply, hitting gas-dependent 
industrial activities and households. Arguably, the EU economy will continue to be exposed to serious 
risks related to energy prices, including potential oil shocks or gas shortages. The EU has also set 
ambitious climate policies, which call for significant structural changes in the energy sector, as energy-
related activities are by far the main contributors to the EU’s greenhouse gas (GHG) emissions.  In 
Croatia, at the time of implementation of the questionnaire certain problems concerning unemployment 
and the rising cost of living are present . Existential problems such as these directly affect the priorities of 
the average citizen and therefore his selection and support of new technologies. Regardless , as in all 
previously conducted surveys on RES , in Croatia there is a general positive attitude towards new clean 
technologies . However notes the general gap in the concrete information and understanding of 
concepts that are essential for the eventual benefit that could end users in a household have. In the first 
chapter of this Thesis examines in detail the situation in the energy sector and have highlighted the 
barriers to separate and analyze . One has the impression that to the citizens is not completely relieved 
to use technology that most recognizable and for which there is unquestionable geo potentials in 
Croatia. It also clearly shows the result of limiting barriers or quotas on the current development of 
Smale scale RES . Although the financial situation of households is quite poor , people are at least willing 
to declaratively set aside more money for RES , but only when they get a lot of additional explained 
information. However there is a lot of distrust , whether indeed the added money will be spent looking 
at it for what it is intended to actually see where the problem is that the confidence in the system and 
public services . Also taking into consideration the big picture from the survey data analysis , it can be 
concluded that the media are playing a crucial role in putting the importance of certain bariers that 
should be resolved in order to have a quality green energy transition also here in Croatia. But more 
importantly, to create the conditions to make the transition and the possibility of financial gain had both 
small and large entities.  

Croatia became a EU family member state in the sixth year of a deep EU recession and mostly because of 
that there is the fear often expressed that Croatia will not receive the expected boost in foreign direct 
investment which EU membership is meant to bring and which is expected. Also the signals , that can be 
seen also from the result in the questionnaire ,  regarding the issues of rising costs of living and 
unemployment are stringly present. If we consider the issue of unemployment , Croatia sets the target to 
itself to reduce this number by 100,000 by 2020 , which is quite ambitios as it is however lacking in 
substance. A same negative results we have in the employment rate, which stood at 57% in 2011 and 
which the Government expects to rise only to 59% by 2020. And on the other hand this rate the 
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Gouvernment is making the least ambitious target of all the other Member States and condemning 
Croatia to fall further behind the EU average and much behind the overal EU target of 75%. This we have 
a difference that is essentialy to big. If we refer again on the already mentioned crisis , it has hit  
employment very hard in Croatia and thats a fact. This is particularly accented in the case of young 
people until 35 years old. Also from the questionnaire  we gathered the same result of the age profil of 
the people most involved in the problem of unemployment.  

It can be seen that regardless of the age distribution of the problem of rising cost of living is very strong. 
In all three age groups overcomes the problem of the increasing costs of living and the same problem is 
placed on the first or second most important in the cummulative 78% stake. Biggest problems of this 
type occurs in the age group 35-55 years. This group is the most in the present in the current labor 
market in Croatian. Interestingly, the upper results of the survey is matching  with the most expensive 
real monthly basic basket in the cities. In fact the city of Pula in the past few years the most expensive 
city for the cost of living as confirmed by the survey itself where participants of the survey, which have 
found a problem increasing cost of living high and place it on the first or second place, it is therefore 
most (if we take into account all age groups),  pronounced just in Pula with 77.1% of the total responses. 
In second place is Rovinj 75.7%. Both in the Istrian region. 

In the questionnaire regarding the socio economic issue that are rated , one of the most important is the 
unemployment which is a serious problem in Croatia , but also a variable that could be repaired. As 
noted several times already in previous chapters , the renewable energy sources have a direct link with 
employment and the employment needs to be seen as a issue that can be solved also thru the  
implementation of  the renewable energy sources in the existing power system. We have different 
examples in other countries , and basically a simple scale down model of implementation can be 
achieved also in Croatia.  Regardless , here can be seen how unemployment and an increase in the cost 
of living perceive as a very important issue and that the respondents besides that still gives great 
importance to the environment which is considered very seriously and seen quite positivly. 

Interestingly, Pula and Rovinj hits the bottom in terms of the perception of importance of the 
environment as an important factor. Let us not forget that it was in Pula and Rovinj the most highlighted  
problem of high cost of living . So it is theoretically possible to create a link between the increasing cost 
of living and the negative impact of cost of life on the perception of the environment as an important 
potential problems. Regardless of the conclusion about the complementary relationship of these two 
problems, which were offered in the questionary , we must add that even in Pula or Rovinj no potentially 
environmentally unfriendly major elements are present like for example Labin or Sisak.  The connection 
between the positive attitude towards environmental issues  and renewable energy is present in the 
group of people with middle or higher income that is they denote the environment as an important 
argument. 

The tendency of falling the general power consuption is still present in Croatia and it is a rate of 2,5% 
annual. Which is in contradiction of the main scenarios which are taken like basis in the energy strategy. 
This is in strong correlation with the argument of the big level of subsidies for the production of fossil 
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fuels which are present in Croatia taking into consideration that the most used form of primary energy is 
the fossil fuels.  About 2/3 of electricity in the region are generated from fossil fuels and the main 
generators are vertically- integrated state-owned companies. These companies were mostly formed at 
the beginning of the 1990s through the nationalization and integration of many companies that were 
involved in the electricity market in the Former Yugoslavia. Horizontal integration allowed for the 
creation of average prices between hydro and thermal power plants. Vertical integration with the 
electricity distribution allowed companies to abolish the relatively strict demand side management 
imposed by electricity distributors that had been buying electricity and capacity from the market during 
the 1980s.  Capacity is now provided by domestic hydro power plants. This practice halted some fossil 
fuel imports for household heating purposes and district heating but created massive opportunity costs 
in removing hydro power plants from the European market where peak power gains premium prices. At 
the same time, use of some power plants is curbed by cross-border disputes between jurisdictions so 
plants are not in a position to develop and market their full technical potential. Lignite-fired power plants 
use costly domestic lignite while other thermal plants use over-priced imported fossil fuels. Generation 
efficiency is generally below European average. This process necessarily results in electricity that is more 
expensive than that on the rest of the European market. Part of that electricity is wasted in network 
losses and tolerated non-payment. Most excessive network losses occur during peak demand periods 
when networks are overloaded. All utilities in the region are trying to cope by investing scarce 
investment resources and loans in network reinforcements that might not be necessary once demand 
side management and energy efficiency are introduced properly. As a consequence, even if electricity is 
priced comparably to European prices, it does not cover all direct costs. In addition to that, domestic 
utilities are not practicing environmental protection standards that are already imposed on EU 
companies. Loss of productivity and employment due to reallocation of available electricity from 
productive use in industry toward household consumption is also to be noted. 

The challenge and proposal of this thesis is therefore to build and stabilise the requirements , political 
and social for ‘green jobs’ which are an opportunity that should not be missed mostly because the issue 
of unemployment which implicates the low income in the society. And from the results obtained we saw 
that most of the respondents with low income think about themselves that they don't have enought 
perception and knowledge towards renewable energy and environment.  In the energy transition 
samples in the different EU countries on a regional level ,  low-carbon, low-energy, low raw material jobs 
and jobs which protect and restore eco-systems are very stabile and this the renewable industry 
emphasises the bio diversity and/or minimise the production of waste and pollution.  Base on the 
situation in Croatia , where the industry is not in good shape , the decimations of deindustrialisation can 
therefore be turned into a comparative advantage . 

In the thesis there was argumented that the economy in the Croatian state is prevalently dominated by 
the tourism business, which is mainly concentrated along the sunny Adriatic coastline. Around 3 millions 
of tourists each year come to visit Croatia and therefore mainly from Austria, the Czech Republic, 
Germany and Italy. We also concluded that Croatia has the sun potential which is 2,5 times bigger than in 
Germany which is the leader in the implementation of the PV in Europe. The thesis also stated that we 
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have two complementary situation of two different renewable technology (sun and wind) where Croatia 
has mostly sun power from april until October (when the pick load are highest because of the tourism) , 
and in the complementary mounths Croatia has the wind potential. One of the biggest benefit that we 
can achive with renewable energy sources (especially with PV technology) mostly to get an efficient 
energy production (to avoid transmission losts) in the time period of the year when is mostly needed. As 
we seen in the thesis, the biggest loss of energy conversions were achieved in the production of 
electricity and also because of this argument the renewable energy scenario is even more interesting in 
summer.  The same cumulative losses in energy conversion 2007.  Year accounted for 84.1% and to the 
2012th year their share slightly decreased and that at 83.6%, which is attributed to the highest 
connectivity and reduce the energy use and GDP, which was analyzed previously.  

For this filosophy the concept of distributed energy sources is the main goal. Also like already stated the 
small fotovoltaic sources don’t have negative influences on the electricity grid an therefore from this 
point of view also here the cost of reinforcing the energy grid are not needed. All this conclusion from 
the past chapter indicates that the small distributed energy sources are the most logic for the 
implementation in this situation and that mostly small models should be emfasised from the state.  It is 
interesting that this logic conclusion is in sinegr y with the survey results towards the implementation of 
small energy sources in a bigger ammount. Even if here should be mentioned that the respondents 
besides the environmental awareness also emphasise the economical benefit that they could get from 
this type of technology implementation.   

If we take into account that the energy intensity is associated with GDP as already stated. If we compare 
the Croatia case  to the average gross domestic product in the European Union (EU 27), gross domestic 
product per capita was lower by 39.5%. Thirteen European countries had smaller gross domestic product 
than in Croatia, while in all other countries was higher. If we consider the social issues that are highly 
present and the decline of the national GDP which is connected with the energy stability , it is a logic 
assumption and conclusion that the transfer in the energy sector should be made from the perspective 
of job creation and from a perspective os sustainable energy production in order to try to minimize the 
energy import in future as much as possible – but without the usage of the state subsidies ONLY for the 
conventional energy production (fossil fuels). That is as augmented in this thesis , Croatia is highly 
dependent on energy imports, and this continues for already two decades.  
All the results from the survey indicates that the regulatory structure for the implementation of different 
types of renewable energy should be restructurated in order to facilitate and to elevate the priority of 
the small renewable energy source which are ideal for the distributed generation. Another perspective 
that should be taken into account is that the  installations for distributed generation sources  have 
significantly lower investment costs compared to large centralized production facilities. From the survey 
data it can be realized that this is one of the main barriers from the user perspective perception towards 
the new energy sources. The distributed  technologies also gives the  possibility to further reduce the 
investment costs of the plant . And from  the state perspective is important that the cost of maintenance 
of distributed power sources significantly lower than the maintenance of centralized production facilities 
with trend of further reduction . So the Smale scale RES are the key to correlate the wide mass of people 
to the RES cause the perception is much more positive for the smaller scale systems that every 
household can put on their roofs. Also the present NIMBY sindrom for big dirty systems , like power 
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plants on coal mentioned before which was also demonstrated in the survey  , here we are having a 
complementary situation. That is here we have a potentional anti NIMBY sindrom , or if the people can 
see in the neiborhoud a small scale RES they get much more familiarited with it and the perception gets 
a positive slope in a shorter amount of time. And which was demonstrated also thru the survey results. 

From the survey we get also the result that there is a general general positive attitude regarding the 
promotion of the renewable energy sources. This is anyway a declarative attitude but during the survey , 
one main questions where asked on this point of the questionary. A certain thrust in the state it self 
reflects the willingnes to pay for RES , also like saw before there is a strong unemployment problem and 
rising cost of living.  , but  there is present a certain uncertainity or better to say lack of trust in the 
system or state in general. More precisely for the small energy models there is a general positive 
attitude. The respondents also was very positive regarding the “ willing to pay 5% more of the actual 
amount in order to support the government’s policy regarding the implementation of exclusively smale 
RES” . 

The element that had a positive reaction was the posibility to have economic benefit from RES but on 
small scale scenarios , that is on direct households where the interviewed people after explaining saw 
also them own households. The respondents asked how can they have some financial benefit. But an 
unified oppinion was that renewable energy sources should be more available to small subjects like 
private homes , and therefore this is again also from the filed or future customers a signal to adeguate 
the legaly framework in order to give more value and administrative liberty in the developent of the 
small scale market of RES in Croatia , and based on the perception of the RES tecnology , the geo 
properties of the land the insolation and other prerequisites that |Croatia already has , and taking into 
account the bigger awareness of the people versus the solar , again the best tecnology is therefore solar 
photovoltaic and hotwater.  If we take also into consideration the survey result that the society is mostly 
familiar with the solar technology and if the main element in the implementation of new technologies is 
education and knowhow , that it is an irony to state that in the real situation the tecnology that is most 
marginalized in the the energy policy of Croatia is the solar technology if we consider quota levels which 
are the smallest for solar technology which is the only technology that could be scaled down.  

There should be made a certain energy decentralization , cause different arguments was stressed during 
the analyse of the framework and other policy and socia variables and nothing agains the changing of 
policy for the stronger renewable enrgy benefits was found. A important role on the awareness of the 
respondents towards the renewable energy play the media and the distribution and quality of 
information regarding the new technologies.  Distorted information are generated thru the mass media 
regarding the renewable possibilities , the renewable problems and therefore the main issue and  that 
should be resolved. Also some mantras are putted into circulation thru the mass media regarding the 
high prices of the technology the long payback of the investment and the negative influence of the 
renewable energy on the electricity prices which was analized in the chapters before in thesis before. 
And maybe it is not just the bad informed media that we have in Croatia but also certain intention of 
some lobbies. Therefore non of this statement were argumented and for the non informed subject it 
clearly serves as a demotivation. Also some early administrative barriers and quota limitations plays a 
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important role in the expansion of the renewable energy on a household level in order that the smaller 
subject can achive the benefit from the energy development of the state. Another demonstration for the 
upper declared statement regarding the media is the fact that from the survey results it can be clearly 
seen that the subjects has different opinion towards the RES depending if the subjects is informed thru 
the newspaper and TV or thru the internet. Also there was a correlation on going to vote , depending on 
the source of information. Generaly the people who are more informed toward the renewable energy 
(internet) come out to vote in smaller percentages than subjects who are informed through newspapers 
or television which is interesting.  From the result of the questionnarie it can be inferred that the people 
who are unfavorable to the question of WTP(willing to pay) more for renewable energy products in your 
home water heating or PV instalation , mostly have found barriers and implementation issues of small 
scale RES , like the cost but also limiting national solar quotes , low information and the complexity of the 
procedure needed . However those respondents who favourbale to pay a little more and thus have a 
smale scale RES in their homes mainly speaks about obstacles in the form of national solar quotas but 
also quite highly rated barriers such as lack of information, administrative barriers and complexity of 
procedures. Impression on the field was that those who are willing to set aside a little more money , 
ruled with a lot more information, but also with much more detailed information about the RES from 
those who are not inclined or able to separate some financial resources for the implementation of Smale 
scale RES in their homes . 

When considering the subsidy argument we can conclude that different studies and analysis which we 
mentioned in the thesis , have concern this type of policies. Often the attitude towards them are quite 
critical. The criticism is often argumented with the non sustanability in the long term effects of this 
policies but also all other indirect effects that implicates the over consumtion and riduced efficiency of 
the system.The analysts often declare that they are expensive but they also consider the diverting 
needed public and private funds from other priorities like health care or education.   The subsidized 
activities often directly harm environmental quality directly and indirectly which is stated in several 
papers that analysed the economic and ambiental effects of fossil fuel subsidies. It was demonstrated in 
several countries the non dipendence of the country size on the cited effects.                                                              
It is therefore also a logic presumption that this types of subsidies leads to overconsumption of energy 
services, which directly implicates the harmful impacts of the generated pollution but also energy 
insecurity on a national scale level. It is interesting that very often this type of subsidies offer much 
greater benefit to populations that already consume large quantities of energy-intensive goods and 
services.This type of population are offen also used to a certain way of living and therefore of 
consumption , which is difficult to change. Mostly the perception of the energy cost and effects are the 
reasons because of which this model is still quite present and nationaly approved by the society.  This life 
improving for the poor is often cited as a motivation for subsidizing energy, the people typically receive 
very little benefit.  

Looking at analysed trends in the energy intensity and energy efficiency leads to the conclusion that 
these two variables are inversely proportional . How to grow energy efficiency so it usually reduces the 
energy intensity , and takes less energy to produce a unit of GDP. If we take into account that the energy 
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intensity is associated with GDP as already stated , like we already analysed the achieved GDP per capita 
in the 2012th year in Croatia ,  when compared to the average gross domestic product in the European 
Union (EU 27) the gross domestic product per capita was lower by 39.5%. Thirteen European countries 
had smaller gross domestic product than in Croatia, while in all other countries that are shown in the 
chart, the same was higher. Also if we compare the subsidies for the production of the fossil fuels , in 
Croatia 6% of GDP is directed into subsidies while in the EU the average percentage is 2-4%. Which 
implicates the low energy efficiency in Croatia. 
This is in close connection with the subsidy arguments. The Subsidies to consumption or production, by 
lowering end-use prices, can lead to higher energy use which is often the case and reduce incentives to 
conserve or use energy more efficiently. And clearly this is the case in Croatia. If we compare to this 
statement the result from the survey , it can be seen that the people are mostly not aware about the 
existence of this subsidies. And the general opinion is that the new energy technology is more subject to 
subsidy than conventional technologies.  The situation in the 1980s was in a quite bad shape and has 
improved in most of the transition economies since the 1990s, with price reform and increased 
investment in more energy-efficient equipment. However, large subsidies and waste still persist in some 
cases and is most present in the west Balkan countries. 

          By reducing the price received by producers, a consumption subsidy may undermine energy 
providers’ return on investment and, consequently, their ability and incentive to invest in new 
infrastructure. As a result, it may encourage reliance on out-dated and dirtier technology.  Subsidies to 
producers, by cushioning them from competitive market pressures, tend to reduce incentives to 
minimise costs, resulting in less efficient plant operation and less investment in more efficient 
technology. Subsidies for coal production in several countries have long hampered efforts to improve 
productivity. The subsidy argument , which is in the mass media in Croatia practicly invisible , plays a 
crucial role on the direction and time period in the transformation if the energy picture in Croatia.  

At the end we must also consider the environmental effects of energy subsidies which are also very 
complex and tend to implicate different interdisciplinary sectors in the detailed analysis. Subsidies that 
result in a lower price to end-users normally increase the consumption of the respective fuels and, thus, 
inevitably have harmful impacts on the environment – including higher airborne emissions of noxious 
and greenhouse gases and this is evidented in the statistics also for Croatia .   Also higher fossil-fuel 
production is damaging the environment directly by polluting air or water or by destructing the 
landscapes. 

In the Western Balkans and therefore also in Croatia the fossil fuel subsidies are not limited to a prices 
below international fossil fuel prices. Usualy in the internationaly fossil fuel  prices eventual price-gap 
can be easily and directly identified and here because of the non existing limitation is not the case. If we 
consider domestic and imported fossil fuels , the cost of declared provision of both types is very high and 
related to this consumption , subsidies are mainly focused on the amortization and control of monetary 
costs of fossil fuel provision. Despite that they are also focused on bringing nominal prices as much as 
possible close to international prices which are well knows and all that in order to maintain the nominal 
competitiveness of at least some segments of the economy which relies on this meccanisms. Because of 
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the structure of this provision ammortization the whole process structure is at elevated monetary risk 
level if we consider a longterm period. 

National or domestic production of fossil fuels is quite inefficient. The economies of scale is missing in its 
concept and available resources are considered at low quality in compared to the outside competition. 
The massive and complex subsidy system ensure at transferring a significant proportion of fossil fuel 
costs to the public. In the short term, it facilitates employment in industry and the well-being of the 
population but it creates unsustainable longterm fiscal risks. 

Subsidies facilitate the use of tecnologies also if they are not competitive but also facilitate the fossil fuel 
resources as well as unsustainable employment levels and an uncompetitive composition of employment 
across a region which is slow to turn towards sustainable 

economic development thru energy transformation which is already needed. Like already defined , the 
most important effects of subsidies is to modere the cost of fossil fuel extraction, processing and 
delivery but also allowing the distribution of natural resource rents from uncompetitive natural 
resources that are not likely to be exploited under competitive market conditions. Subsidizing 
uncompetitive fossil fuels to make them competitive makes difficult for market entry for efficient 
fuels, renewable energy and for any other more productive technologies. Before , when there was 
big differences between the cost per energy unit between conventional sources and new energy 
alternatives , at least the economic counts had some convergences. Today this is clearly not the case 
and therefore subsidy policies need to be re analysed. 

 

Although we consider that subsidies are by definition intended and active exclusively to assist poor 
people , very few subsidies are realy intended for to the most economicaly vulnerable part of the 
population. Most of the subsidies actually benefit from better-off population which has a higher than 
average fossil fuel consumption. Even with the subsidies, much of the poorer part population is exposed 
to fuel poverty due to the regressive distribution of the subsidies and to low energy efficiency which is 
almost the main issue to consider in this problem and which is the main problem of the increasing 
electicity prices. Most fossil fuel subsidies are an visible costs with some time delay. The cost like already 
noticed can be environmental, replacement cost , tax ecc. No matter which type we have , these unpaid 
costs will have a cumulative effect and they will pose massive fiscal risks in the medium to longer term 
period. One more important thing (which here we amphasis again) is that the fossil fuel subsidy system 
in all countries is complex and not reported fully in fiscal reports,energy or environmental statistics and 
therefore this is the case also in Croatia and ex Yugoslavia states. Fiscal accounting and energy and 
environment statistics should therefore take all this cost into consideration when making any strategic 
dosument or directive for the development or improving of the energy country picture and base on that 
to provide prerequisits for quality  policy formulation and laws. 
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Eventual reforms need to be implemented gradually, but with a clear target that wants to be reached in 
a declared period of time. A good part of the fiscal costs may need to be used initially to facilitate green 
investment and this redirection of this financial good from fossil to green tecnology is one channe of 
financial flows that is rappresented in this thesis. The ammount of this gods should be gradualy 
aughmented in order to keep the transformation as stabile as possible. On the other hand different part 
of the goods should also be directed into increased energy efficiency in production and consumption , 
and to refocus economic activity from energy-intensive to less energy-intensive sectors.  

It is clear that suggested phasing out fossil fuels with massive market penetration (lignite) and high costs 
will therefore require well structurated long-term national strategies and entirely new arrangements 
regarding security of supply.  

The role of renewable energy sources here enter in play. The introduction of renewable energy sources 
gives an opportunity to phase out in a more secure way some fossil fuels (and associated subsidies and 
natural resource rents) while maintaining appropriate security of supply Fossil fuel subsidies are pointed 
to be the most critical barrier when considering the  investments in the energy sector in the Western 
Balkan countries that are signatory parties to the Energy Community Treaty with the European Union 
(EU) .  And therefore Croatia is also a signatory given that it is already becoming a member of the EU. In 
the report from to the European Parliament and the Council, European subsidies for specific types 
distributed sources are also feasible in terms of open market access . In the event that distributed 
sources are controlled from the center of the highest hierarchical and not to participate in the provision 
of additional services , but because of a profit motive , there is an imbalance in the market , which 
depends on its structure. The role of distributed generation in the system depends largely on the 
structure of the market and the electric power industry , the rules connection to the network and 
subsidies. Based on these guidelines assess the possibility connection of distributed resources to the 
system , to any significant extent , and the possibility of their involvement in process of planning criteria. 
In most countries, the traditional structure of the system is based on large vertically integrated electric 
utilities . Such systems generally already have some experience with independent electricity producers ( 
IPP) and industrial plants. These manufacturers often not influenced dispatcher from the highest 
hierarchical management center . This is particularly the case if connected to the distribution network . 
In many cases these producers involved in the process planning system based on joint investments or 
other forms of cooperation with the vertical integrated electric power . Furthermore , there is no need 
for defining tariffs for connection to the system, for transmission and the additional services . Vertically 
integrated power utilities responsible for the security of supply. 

From the other hand , distributed sources (except wind ) usually are connected near the consumer in 
distribution network, which basically helps , like we alreday noticed, to reduce losses in the transmission 
system . however, losses in the distribution network can be a limiting factor for the development of wind 
farms if they are with a great penetration in rural areas of low load density . Specifically, the wind power 
plants the distribution network may require the derivation of additional reinforcement parts of the same 
network, thus increase investment costs . Then emerge requirements for setting tariffs in the 
transmission ( and distribution ) . According to current standard terms, the role of the distribution 
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network of passive in nature and boils down to the distribution of electricity to industrial consumers and 
households . In light of the new tendency to go to the application of distributed generation , there is a 
need for a distribution network active nature. Active distribution network to meet the demands of those 
consumers that their consumption can settle their own local production and excess reach the network . 
Since the reconnection wind power more frequently performed in the distribution network , the power 
system is supplied in changed situation in relation to the originally conceived . Passive role of the 
distribution network must be replace active . Changing roles often creates the need for the application of 
large investment project in network that would allow greater efficiency of production of electricity from 
wind power .  In different analisys the fact of energy price increase can be an argument for not looking 
the RES like and investment but like a cost , nontheless all this analisys also accents that every realy 
invested Euro in the reinforcment of the RES big picture has media and long term VERY POSITIVE effects 
on the same electricity price. And there fore in  a period of time this supports for the RES therefore 
stabilizes the price of energy with the fact that this energy is muchless dependable from outside factors 
that before the implementation of the RES. It should be stressed that structural change is an ongoing 
process in an economy and the induced structural change in the context of decarbonisation strategies 
comes along with additional risks, but also with opportunities. Hence, in order to fully assess the impact 
of decarbonisation strategies on the economy, the analysis needs to account for the interrelated and 
counterbalancing effects in an economic system and needs to go beyond the aggregate level and provide 
insights on sectoral effects in the economy. The overall economic impact of increasing the contribution 
of renewables to energy supply is the outcome of multiple interacting and counterbalancing 
mechanisms. The deployment of renewable promotes innovation, facilitates the development of a green 
technology sector and creates new markets. In the case of small states like Croatia this differsifications in 
the promoted business sectors is crucial for longterm prosperithy.  But also the activities in other sectors 
of the economy can also benefit via inter-industry relations such as the supply of intermediate inputs or 
manufacturing equipment and therefore also from this point of view where Croatia has a gap o 
mainfacturing sector a new energy tecnology education and facilities would have a positive impact on 
the exporting balance of Croatia.  

Further, drawing on domestic renewable energy sources decreases a country’s imports of fossil fuels , 
and here also Croatia has a role where should look the renewables thrue an optic of energy stabilization 
and independance.  

The stressed concept of the energy liberalization may, depending on the bare context, be referred to as 
“deregulation” or  “privatization”. It typically results in lower prices and competition between different 
forms of energy. For electricity, this results in the trading of electricity in a pool or clearinghouse that 
does not necessarily discriminate based on the source of that energy. Low impact renewable electricity 
costs more to produce and may not be able to compete with other forms of electricity absent other 
factors such as tax incentives, dispatch priorities, or consumer preference. In the circumstance, energy 
efficiency may not be encouraged as lower prices encourage energy use.  

 Consumer preference will play a role for low impact renewable energy and efforts to develop and 
support this preference are to be applauded.  And the education of the consumers or in our case the 
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respondents is crucial regarding the implication on a time period in which the transformation of the 
energy picture will take place. In the process the key role plays the mass media like discussed and saw 
from the results of the survey , and mostly the newspapers an television. 

To conclude , The society is generally not aware of the real situation regarding the renewable energy 
situation or possibilities and therefore this is also not a crucial argument for the political elites for the 
political programmes. Green technology is still only used like an image political card but it is not 
supported in real life like it should be for all the reason that is argumented in this thesis and that are 
confirmed buy the respondents. Declaratively most of the respondents have a generally positive attitude 
towards the renewable energy sources , but when it comes to the implementation and actual benefits 
that the society can have from renewable there is still a lack of information and education which is due 
to the low details and information that can be achieved from mass media. The future opening of the 
renewable energy market should go in the direction of small solar energy model from the infrastructure , 
economic , job development , because of the familiarity of the technology in the society , acceptability to 
an average household ecc. That is the small systems should be differentiated from the big one when 
considering the todays quota ranges filling. There are different possibilities of financing the boost of this 
sustainable energies , and besides the feed in tariffs system , also some considerations and evaluation 
should be made in order to restructure the ration of the state subsidies versus the energy production 
sector. A part of todays subsisides could and should be redirected also in the production of energy from 
the renewable sources and for the modernization of the electrical infrastructure in order to positively 
influence the rate of the electricity price for the future.  
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