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STATUS OF PHOTOVOLTAICS IN THE NEWLY ASSOCIATED STATES 

EXECUTIVE SUMMARY 
The “Status of Photovoltaics in the Newly Associated States” presents the state of the art of 
photovoltaics (PV) in the Newly Associated States (NAS). The review covers the following topics 
and issues: 

•  Organization of PV research and demonstration activities 
•  Stakeholders involved in research and technology development (RTD) 
•  Scientific potential of NAS PV community 
•  PV activities carried out in NAS countries 
•  PV policies and support mechanisms 
•  Achievements and barriers, challenges and needs to the development of PV in the 

NAS.  
In this Report, the attempt was made to cover all photovoltaics activities in NAS, from research 
to industry and markets as well as from technology development to dissemination and 
education. The Report concerns the following countries: Bulgaria, the Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, Slovenia. 
 

Background 
The promotion of the renewable energy sources is a high priority of the European Union (EU), 
due to the Kyoto Protocol’s commitments to reduce the greenhouse gas emissions and for the 
reasons of the energy supply security and diversification. The objective to double the 
Renewable Energy sources (RES) share in the EU energy supply from 6% in 1998 to 12% in 
2010 or 22,1% of the electricity from RES (E-RES) will require the increased efforts at both, the 
Community and the Member States (present and new ones) level. In the new, enlarged 
European Union (EU-25) this target will become more ambitious and to reduce the gap between 
the new and the old EU members will be, as it seems, a vital factor influencing the European 
competitiveness on the global PV market.  

Photovoltaics has a great potential as a powerful renewable energy source and 
technology, which can be deployed into a wide range of competitive applications and 
growing markets and, finally, contribute to a sustainable, secure and efficient energy 
supply. For the these reasons, PV is one of the prioritized technologies in the 6th 
Framework Programme. Although the costs of PV have been dramatically reduced 
during the last decades, a further cost reduction is indispensable for this technology to 
compete in new and larger applications and markets. Thus, a strong RTD effort, aimed 
at all the issues that may contribute to cost reductions, is a key to achieve the 
objectives. There should be a joint effort of the Community and all its member states to 
strengthen the co-ordination and co-operation between RTD institutions in order to 
further improve coherence and efficiency of PV RTD and strengthen the European 
Research Area, and, finally, to corroborate and extend Europe’s leadership in the 
advanced technologies research and industry. 
 
Coordination and Organisation of National PV Activities 
The priorities in the NAS energy RTD depend strongly on the general energy policy of each 
country. Almost all countries have their own strategy for the development of RES, e.g. by setting 
a minimum share of RES in the whole energy mix. The documents concerned are very 
important as they manifest the states’ intention to support RES. However, photovoltaics plays a 
minor role in all RES strategies in question. Only two countries (Poland and Romania) have 
actually included more specific goals referring to the development of PV (indicative values: 1,3 
MW for Poland and 2 MW for Romania by 2010).  

There is no central authority to coordinate the activities related to renewable energy issues. The 
responsibility is usually scattered among several ministries who are only partly responsible for 
the renewable energy development. Although some countries (Lithuania, Czech Republic, 
Hungary and Poland) have formulated the PV/solar programmes, they have not been 
implemented or there is no continuity of the support. Most of the NAS countries indicate a lack 
of the dedicated national PV RTD as one of the most important factors obstructing the PV 
development.  
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Only in the Czech Republic, there is a substantial demonstration programme called “Sun for 
Schools”. It aims at installing  small grid-connected PV systems at schools and bigger systems 
at specialised secondary schools and universities.  

Universities and research institutes (the Academy of Sciences or industrial) play an important 
role in the NAS PV research. Their focus is usually on 
basic research on materials and solar cells as well as on 
the education. From the survey, it was found that there is 
a quite considerable number (about 265 scientists and 
430 people of total staff) working in almost 65 units of the 
research institutions and companies (Fig. 1). It shows that 
there exists a big intellectual potential in the NAS.  
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The Centres of Excellence dedicated to the solar 
energy/PV were established in five countries (Bulgaria, 
Estonia, Lithuania, Poland and Romania) with the help of 
the European Commission. These Centres serve as focal 
points to conduct and stimulate research and 
demonstration activities, organise meetings, workshops 
and conferences, and disseminate information. The 
setting up of these Centres gave some new impetus to 
the development of PV in the NAS by promoting  solar 
photovoltaics as a reliable and economic energy source 
and technology.  

Fig. 1

 
PV RTD Activities 
NAS countries are active in nearly all most important fields of PV
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Funding 
The PV RTD is usually placed in the frame of general RTD p
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(per capita) funding of the PV activities varies 
greatly from country to country. In some small 
countries (e.g., Estonia, Lithuania) a relatively 
large funding is available thanks to the 
presence of a highly educated research group 
and some active and resourceful individuals.  

Fig. 2

 
Support from the European Commission is 
considered to be crucial for the PV 
development in the NAS (5,3 mio EUR in 1996 
– 2003) (Fig. 3). Due to the relative scarcity of 
the financial support for the general RTD in the 
NAS, the EU policies can have a great 
influence on the national research agenda. This 
impact has been noted to be particularly strong 
in the renewable energy sector. This support, 
apart from other advantages, also has an 
important political factor allowing the researchers wo
motivation for their activities on the national level. It giv
the government for the PV activities. The European Com
PV-EC-NET, PV-NAS-NET and others) have been ver
The approach reflected in these projects usually coincid
the Commission communication "Towards a European R
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The attractivity and importance of the EU RTD 
programmes is unquestionable. However, a 
bilateral co-operation with the states in and 
outside the EU is also considered to be very 
positive as a way to increase the level of 
research and researchers’ qualification in the 
Newly Asso-ciated States. The bilateral co-
operation with USA, Asian states was found to 
be beneficial (Czech Republic and Poland). Co-
operation also exists between NAS countries 
(Bulgaria, Estonia). NAS countries (Bulgaria, 
Lithuania) have also traditionally good contacts 
with the best institutions from the 
Commonwealth of Independent States. This 
provides promising perspectives for NAS by 
building a bridge between the EU and the CIS. 

20

40

60

80

100

120

140
th

ou
sa

nd
 o

f E
U

R

Cze

To some extent, the sources of financial support 
are available through various funds working in the field o
these funds usually support demonstration or market act

Achievements, Needs and Challenges 
The great intellectual potential capacity can be – and a
the European Commission, putting stress on the est
operating in RTD projects. The NAS potential could b
countries researchers in different networks and coordina
and the qualified research personnel that exist in these
basis for a further development of PV RTD and for a wid
However, all NAS countries state that the co-operatio
considerably intensified in order to fully take advantage o

The installed power and type of the photovoltaic system
indicate the volume of different PV activities and the e
and support mechanisms. For the first time the survey 
was conduced. The installed power is less than 0,7 MW 
4) The Czech Republic is a regional leader in terms
Comparatively high on-grid PV capacity installed refle
demonstration program “Sun for Schools“ carried out du
demonstration projects realized thanks to the support fro

iii 
. Amount and origin of the funds for  PV RTD 
and demonstration/ dissemination (in mio EUR)

Cze L
rking in the PV field to have better 
es impetus to gain some support from 
mission networking projects (PV-NET, 

y important to foster the collaboration. 
es well with the approach described in 
esearch Area".  

0

0

0

0

0

0

0

0

ch
 R

ep

Hunga
ry

Romania

Esto
nia

Poland

Slov
en

ia

Lith
uan

ia

Slov
ak

ia

Bulga
ria

Latv
ia

Fig. 3. Total funding of the European 
Commission (1966 – 2003) 

f the environment protection. However, 
ivities. 

lready is - used and interconnected by 
ablishment of European networks co-
e best exploited by involving the NAS 
ted actions. The research infrastructure 
 countries could eventually become the 
er use of the photovoltaic solar energy. 
n with the EC programmes should be 
f their potential and capability. 

s are one of the parameters which may 
ffectiveness of the national PV policies 
of the existing PV installations in NAS 
in the ten NAS countries assessed (Fig. 
 of industrial PV activities (Solartec). 

cts the success of the Czech national 
ring the last two years together with the 
m the European Commission.  



Although the public awareness of the 
benefits of PV is rising, its level is still not 
sufficient to affect the NAS countries 
decision makers. Many conferences, 
workshops, and seminars devoted to the 
solar energy are organized in the NAS 
countries every year. Also, more and more 
educational PV equipment is being installed 
both in schools and universities. An 
increasing number of off-grid applications 
and demonstration projects (the latter 
supported predominantly by the European 
Commission) plays an important role in the 
promotion of PV in NAS countries.  

The interaction between the governmental 
institutions, research centres, universities 

and the industry has already been fostered and resulted in major achievements and some 
success stories. However, the connection between the RTD institutes and the industrial sector 
is still rather weak. One important reason are the relatively low investments from the industrial 
sector in technology research. This leads to the situation where the research outcomes can not 
be implemented into the market cycle. Subsequently, the development of this new innovative 
technology is restrained. Some partners perceive the very important role of the PV industry 
which could strongly affect the PV RTD activity. Increased awareness and interest in society 
and private sector would stimulate the demand for PV installations and would trigger further 
production and the technological development. Such a feedback from the market might result in 
an increased financial support for the research and investigations area widening. Some 
countries (Estonia, Lithuania) conclude that the only way to increase the interaction with the 
industry in the future would be to find foreign companies interested in the RTD work performed 
by their scientists. 
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Conclusions 
The history of PV in the Newly Associated States is not long yet but some countries can already be 
proud of their achievements in this field, e.g. Czech Republic, Hungary. The photovoltaic activities 
are slowly emerging and markets are already being created in the NAS. Further success stories are 
needed in order to convince decision makers to create favourable legal environment, to attract more 
potential investors and convince will-be customers to invest their funds in the PV installations. A clear 
commitment and stable framework are necessary in order to make different stakeholders invest in 
NAS (PV RTD), not only to create new wealth but also to prevent further losses (brain drain).  
The public and politicians’ lack of interest in PV lead to bad prerequisites for investment and further 
success. Although some instruments of support exist in the NAS, they are targeted mainly at other 
RES, they do not give priority to PV. RES policies are unclear and unstable. Therefore potential 
investors are reluctant to locate their money in the NAS countries.  Such situation does not give a 
solid ground for a sustainable and continuous development of photovoltaic technology and industry.  

There are significant differences in the extent of the PV RTD among the Newly Associated States 
and even bigger differences when compared with those in the EU Member States. There is a need 
for overcoming the existing barriers for the PV development in NAS countries. The new enlarged 
European PV industry and the energy market require a very deliberate emphasis on the technology 
transfer and dissemination, if new and improved energy technologies are to be successfully 
developed. It is also of strategic importance to have information updated and exchanged and to use 
the latest results available. This helps to avoid duplications or mistakes earlier made by others, etc., 
and, if possible, to orientate the ongoing research activities towards the problems and key issues 
relevant in the context of the Enlarged European Union.  

To sum up, photovoltaics may develop in NAS. For this, there are still many opportunities to 
be effectively exploited and some barriers to be overcome. A pool of highly skilled PV 
researchers, appropriate infrastructure and external funds constitute the prerequisite for a 
strong PV RTD in NAS. In order PV to become also a powerful technology and industry, 
awareness should be increased in society and among the key decision makers. Especially the 
legal and market framework should be developed and strengthened in order to make key 
stakeholders invest in PV in NAS countries. These countries can thereby effectively deploy 
their potential and contribute to corroborate and extend the European leadership in the 
advanced technologies research and industry. 
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1. INTRODUCTION 

1.1 Background 
The Lisbon European Council in March 2000 called for the enhancement of innovation 
in the European Union (EU) as a response to globalisation and the challenges of the 
knowledge-driven economy. In Lisbon the EU set itself the combined goal of 
strengthening social cohesion and becoming the most competitive and dynamic 
knowledge-based economy in the world within the next decade. Establishing the 
European Area of Research (ERA) and innovation to better combine the efforts of the 
EU and the Member States in these two areas was one of the key messages. Building 
on the economic convergence already achieved, an “open method of co-ordination” 
was devised in order to help Member States (MS) to develop more effective policies for 
creating new skills and capacities. In this context, the European Council explicitly 
requested the introduction of a European Innovation Scoreboard1. The 2001 
Scoreboard analyses the current data in depth, depicts achievements and trends, 
highlights strengths and weaknesses in Member State performances, examines the 
level of European convergence, and leads to proposals for activities. The scoreboard 
shows that the world’s leading countries for many innovation policy areas are to be 
found among EU MS.  
 
The scoreboard is one of the benchmarking exercises of the European Commission 
launched subsequent to the Lisbon European Council. In its Communication “Realising 
the potential of the European Union – Consolidating and extending the Lisbon 
strategy”2 the Commission provided a series of “structural” or “flagship” indicators, on 
which the more specialised scoreboards such as the European Innovation 
Scoreboard3, the Enterprise Scoreboard 3, and the ongoing benchmarking of national 
research policies4 should draw.  
 
One of the features determining ERA is bringing together the scientific communities, 
companies and researchers of Western and Eastern Europe5. In order to enable the 
candidate countries to participate in their own right in the co-ordinated international 
scientific co-operation activities, they must be successfully integrated into ERA. Until 
then, those countries must be assisted in enhancing their RTD and innovation systems. 
The necessary improvements in the research structures existing within candidate 
countries may be facilitated by specific schemes, complementary to the collaborative 
work under-taken by virtue of their association to the Framework Programme or in 
support of their participation in that programme. Improvements should be aimed at 
adjusting candidate countries' RTD policies, boosting their scientific and technological 
research potential, and developing links between their scientific communities and those 
of Member States”. 
 
Therefore it is necessary to undertake, in the Newly Associated States (NAS), the 
benchmarking exercises on national research policies as described above. The 
activities of this project looking at one very specific segment of technological 
development – photovoltaics – should be seen within the broader context outlined 
above. Some of the results of the European Innovation scoreboard also provide useful 
background to the findings of this project. 

                                                           
1 http://www.cordis.lu/innovation-smes/src/policy.htm 
2 COM(2001) 79. 
3 Benchmarking Enterprise Policy. First results from the scoreboard, SEC(2000) 1841. 
4 Progress report on benchmarking national research policies, SEC(2001) 1002. 
5 http://www.cordis.lu/rtd2002/era-developments/developments.htm 
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1.2 The PV-NAS-NET project 
The overall objective of the project is a better coordination of science and technology 
activities in the sector of photovoltaics in the Newly Associated States (NAS), thus 
integrating them into the European Research Area. The purpose of the report is to 
bring up a realistic picture of the achievements and failures in the PV field in ten NAS: 
Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, 
Slovakia and Slovenia.  
 
Photovoltaic Solar Energy (PV) is one of the most promising sources of energy. The 
world market for PV is now growing rapidly with an average annual growth of 
approximately 30% over the last 5 years. This success has been mainly derived 
through the market stimulation and the intensive RTD work during the last 10 years in 
Japan, USA and Europe, causing a price reduction of a factor 3 since 1990. Still, with 
"Business as usual" and thus with the present growth rate, the contribution of PV to the 
energy production in Europe will not exceed 2,4% in 2020. For another price reduction 
by a factor 3 to 5, needed for PV to become competitive with the present consumer 
electricity price, an even greater RTD activity is required during the next decade. 
 
The EC White Paper6 target to reach 12% of RES and an obligation of the EC Directive 
on the Electricity Production from the Renewable Energy Sources7 to reach 22,1% of 
Renewable Energy Sources electricity ((RES-E) in Europe energy generation by 2010 
is ambitious. The enlargement of the European Union by the candidate countries will 
make the above-mentioned target even more ambitious since electricity production 
from RES is not well developed in the NAS. Therefore, in order to reach this very 
ambitious target it is of utmost importance to have a dedicated financial and 
organisational support for the PV technology development and demonstration 
throughout the whole Europe. At the same time, with the NAS accession to the EC, 
there is a need for creation of national programmes coherent with the EU policy..  
 
The RTD activities in the PV field within the European Community are supported by the 
European and National Programmes. Most of the PV RTD programmes started in the 
late 1980's or early 1990's In most of the Member States, PV is now becoming a 
mature technology. However, the amount of RTD work in the field of PV is now in 
danger of becoming redundant. The project PV-EC-NET - the Network for the Co-
ordination of European and national RTD Programmes for the Photovoltaic Solar 
Energy (contract no ENK6-CT2001-80578), was set out to ensure a better coordination 
of the PV RTD programmes of the EC and the EU member states, and to create a 
more coherent set of the PV RTD programmes within the EU. The PV-EC-NET brings 
together the coordinating institutions of the national PV RTD programmes of the 
European Union members (Netherlands, Denmark, Greece, Finland, Italy, United 
Kingdom, Austria, Belgium, Spain, France, Portugal, Sweden) Switzerland and Poland. 
 
The Project PV-NAS-NET - the Network of ten Newly Associated States 
representatives and four EU Member States (the Netherlands, Greece, Austria and 
Finland) and Switzerland is complementary to the PV-EC-NET. It was created to 
increase the coherence of the PV RTD activities of the NAS and the EU and thus 
promote the development of the Photovoltaic Solar Energy (PV) in the NAS countries.  
 
There are significant differences as to the extent of the PV RTD among the Newly 
Associated States and even bigger differences when compared with those in the EU 
Member States. There is a need for identifying and overcoming the existing barriers for 
the PV development in NAS. The new enlarged European PV industry and the energy 
                                                           
6 COM(97)599/26/11/1997. 
7 Directive EU 2001/77/EC 
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market require an emphasis on the technology transfer and dissemination, if new and 
improved energy technologies are to successfully develop. It is also of a strategic 
importance to have the updated information, to use the available results, to avoid the 
mistakes earlier made by others, etc., and, if possible, to orientate the ongoing 
research activities towards the problems which are typical and important for both, the 
NAS and the EU countries. The PV-NAS-NET project aims at creating the enhanced 
networking and coherence among the PV RTD activities in the NAS and the EU 
countries in order to advance the above mentioned objectives in the manner focussed 
on the market and social and environmental needs. 
 
The main goals of the PV-NAS-NET are therefore following: 
•  the improvement of the coherence of the NAS activities and the European RTD 

programmes on the PV energy; 
•  the formulation of the recommendations for the NAS and the EC PV RTD 

programming.  
The underlying goals, supporting the main goals are as follows:  
•  the establishment and dissemination of a common information base on the PV RTD 

programmes, activities and achievements in the PV RTD field within the NAS; 
•  benchmarking of the NAS PV RTD programmes and activities; 
•  the harmonisation of activities together with other organisations and networks; 
•  the inventory of the NAS PV position in relation to the EU; 
•  the formulation of new EU funded RTD coordination activities in the PV field. 
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2. METHODOLOGY AND APPROACH  
 
This report is a review of the PV RTD, demonstration and dissemination activities in the 
NAS within the framework outlined above. This document is a pioneer expertise 
concerning photovoltaic state-of-the-art in the PV area of the Newly Associated States. 
The report focuses on the analysis of the data grouped under four key areas, namely: 
•  the PV programme organisation; 
•  the RTD activities: aims, scope, methodology, and assessment; 
•  the PV policies and support mechanisms; 
•  the successes and barriers in the PV RTD activities. 
 
In the context of the overall general goals, this Report will be base for "benchmarking" 
which will provide an input to the recommendation to the NAS governments and 
European Commission. 
 
To prepare this report the following steps were taken: 
a) in order to have a document with the easily comparable data in respect to the 

situation in the European Union, the partners decided to use, as a starting point, the 
questionnaire prepared by the PV-EC-NET. However, after the discussion, the 
partners agreed to take a broader view and adapt the questionnaire to the specific 
PV-NAS-NET needs by including questions not only on the RTD but concerning 
also all activities related to PV, including demonstration, dissemination and 
educational activities.  

b) Completion of the questionnaire by each partner, based on the information 
obtained from credible sources, like e.g. representatives of the Ministries (e.g. 
Science, Environment, Economy, etc.), research institutes and universities, 
companies, representatives of NGO’s. The criteria for assessing the involvement 
degree of different sectors (industry, universities, the EC and others) in the PV 
RTD, demonstration and dissemination activities were agreed upon. Also, the 
SMART (Specific, Measurable, Ambitious and Realistic and Time bound) analysis 
was performed. 

c) All information was combined into the "PV-NAS DataBase" presenting the PV state 
of the art in the NAS and thus being a useful tool for searching the data concerning 
specific PV issues.  

The "PV-NAS DataBase" presents the photovoltaic state-of-the-art in a simple and 
structured way and in general it follows the structure of the report. It can be a useful 
tool to perform a comparative evaluation of the NAS PV activities. This "PV-NAS 
DataBase" contains the following information on each NAS country valid for a period of 
the last 8 years (1996-2003): 
•  the Information concerning organisational factors (organisations funding/coordinating 

the PV RTD and demonstration/dissemination activities, role of the governments, 
qualitative evaluations of involvement of industry, academia, the European 
Commission and other countries/international organisations in the PV development); 

•  the PV RTD Activities: Aims, Scope, Methodology, and Assessment (description of 
the PV RTD activities, links to the EC funding, the RTD activity implementation date 
and duration, activity aims, target sectors for performing RTD, public funding 
provided, number of projects funded and the total amount of public money awarded, 
other contributions estimated, type of actions and ways of the activity 
implementation, e.g. basic research, applied research, development, demonstration 
actions, training, etc., project assessment methods, implementation assessment 
mechanisms, quantitative and qualitative achievements resulting from the 
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programme, evaluations of the PV programme performance, 
improvements/suggestions, follow-up strategy); 

•  the PV Policies and Support Mechanisms (legislative support, the PV market 
incentives, promotional incentives, obstructions/barriers for the implementation of the 
PV activities, applications for PV – total photovoltaic power and major installations, 
producers of Si wafers, producers of solar cells, producers of modules, producers of 
inverters and controllers); 

•  the achievements of the PV RTD activities, challenges and needs, problems 
hindering the progress of the PV RTD activities); 

d) This information was used for the report “The Status of Photovoltaics in the Newly 
Associated States”. The report concerned the following countries : 

 
Bulgaria 

Czech Republic 

Estonia 

Hungary 

Latvia 

Lithuania 

Poland 

Romania 

Slovakia 

Slovenia 
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3.  PV PROGRAMME/ACTIVITIES ORGANISATION 
 
The aim of this section is to look how the PV programmes in the NAS are organised. 
This has been done by reviewing the data and concentrating on the following 
questions: 
•  How many countries have a dedicated PV RTD or the demonstration programme ? 
•  How do the NAS countries organise the PV RTD and the demonstration activities? 

Which Ministries take the lead? Is there any commonality of the approach? 
•  What is the involvement level of different sectors: industry, universities, NGOs and 

the EC in the development of the PV RTD, demonstration and dissemination? 
•  How do the NAS countries interact within Europe, with other countries and the 

international organisations? 

3.1 Organisation of National Programmes/Activities 
In the Newly Associated States, the dedicated national PV RTD programmes do not 
exist. Most of the NAS countries indicate the lack of such programmes as one of the 
most important factors obstructing the PV development. The general overview of the 
PV activities organisation is presented in Table 3.1. The PV RTD is usually placed in 
frame of the general RTD programmes (Bulgaria, Czech Republic, Poland and 
Romania) and thus the proposals have to compete with the others without any special 
preferences. In contrary, they have fewer chances since the PV is considered not to be 
useful.  
 
The PV RTD also can be a part of the RES programmes. In Lithuania, for instance, the 
main part of the project “Solar energy conversion and consumption” including also the 
bio-fuel and hydro energy, is devoted to photovoltaics. PV is also located within the 
RES programmes in the Czech Republic, Poland and Romania, but it constitutes only a 
small part of these programmes. On the other hand in the countries like Estonia, 
Slovakia and Slovenia, PV is not present at all in their strategies. In Latvia the separate 
RES Programme does not exist. In Hungary the separate RES programme is under 
preparation. 
 
In general, the national energy programmes (usually in 20 years framework) hardly 
mention PV, and if so, they often include statements that RES (excluding the 
hydropower) will constitute an insignificant part of the energy mix.  
 
There is no central authority to coordinate the activities related to the solar energy 
issues. Usually the responsibility is scattered among several ministries only partly 
responsible for the renewable energy development. This concerns mostly the ministries 
of environment and it has to be pointed out that there is no much involvement of the 
ministries of science and technology, except for Poland.  
 
Polish Ministry of Scientific Research and Information Technology finances PV RTD 
projects through the general RTD Programme. The Ministry financed the Programme 
entitled "Development of Photovoltaics for Energy Needs in Poland", covering basic 
topics of PV, ranging from the material research through manufacturing of solar cells 
and modules to the PV system testing.  
 
In some countries the ministries co-operate with special government agencies (e.g. the 
Romanian Agency for Energy Conservation, the Agency of Efficient Use of Energy in 
Slovenia, the Energy Agency in Lithuania, the Czech Energy Agency and the State 
Environmental Fund in the Czech Republic). These agencies are usually responsible 
for performing the general energy policy, including the RES policy and grant systems. 
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In Lithuania, the PV RTD “Solar Programme” was formulated in the early 2000 after 
receiving a support from UNESCO. However, nothing happened and the programme 
was neither financed by the government nor it was presented to a wider RTD 
community. Therefore this community could not have any influence on the selection of 
research priorities.  
 
In the Czech Republic, there is a demonstration programme called “Sun for Schools” 
that aims at installing of 120 demonstration 100 W and 200 W grid-connected PV 
systems at schools and 40 1,2-kW systems at the specialised secondary schools and 
universities. In frame of this programme four 20 kW on-grid PV systems placed on the 
universities buildings roofs were co-financed The programme is partially funded (up to 
1 mio EUR) by the government and the schools have to cover 10% - 30% of the 
system cost. The programme has partially the RTD character due to the monitoring 
activities.  
 
In Hungary the PV national programme was elaborated by the non-governmental 
organisations, but it was not implemented.  
 
There are no PV rooftop programmes in any of the NAS. 
 
Unfortunately, at present, the benefits arising from the use of the renewable energy 
sources, not to mention PV, are not recognised as a priority. The situation is similar in 
all NAS, i.e. in the long term there are no funds devoted directly to the PV RTD or the 
demonstration programmes, and the possibility to obtain a financial support exists only 
within the framework of programmes of ministries, agencies or other funds.  
 
The latter, e.g. the State Environmental Fund in the Czech Republic and the EcoFund 
(Ekofundusz) in Poland can be a considerable source of support but only for the 
demonstration and dissemination activities. The EcoFund manage the funds obtained 
through a conversion of a part of the Polish foreign debt and this way support the 
environmental protection and stimulate the development of the Polish environmental 
protection industry. The EcoFund was established in 1992. This was the first such 
initiative in the world pertaining to the conversion of a part of the state-guaranteed debt 
for the ecological purposes (the so-called “debt-for-environment swap”). 
 

 Table 3.1 Review of PV Programmes Organisation  
 Main Location of PV activities Organisation level 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1 
Country Dedicated 
PV prog. 

PV in 
general 

RTD prog. 

PV in 
energy 
prog. 

PV in RES 
prog. Ministry Government 

agency Other 

Bulgaria  X   X   

Czech   X  X X X X 

Estonia  X   X   
Hungary X1    X  X 
Latvia   X  X   
Lithuania X1    X   
Poland  X  X X   

Romania  X X X X X  

Slovakia    X X   

Slovenia   X X  X  
not implemented 
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3.2 Involvement of universities, industry and the European Commission in PV 
RTD, demonstration and dissemination programmes/activities and 
interactions between them 

 
 
3.2.1. Involvement of Universities and Research Institutions 
Universities, research institutes (the Academy of Science or industrial), which are 
mostly concentrated on basic research of materials and solar cells, education and 
demonstration activities, play the important role in the PV research in the NAS Details 
of these activities are given in the Chapter 4. The Centres of Excellence dedicated to 
the solar energy/PV were established (Bulgaria, Estonia Lithuania, Poland, Romania). 
The institutions active in the PV research in the NAS are listed in the Annex I.  
 
The Table 3.2 shows the number of staff and the number of scientists working on 
different issues in the PV field. These are quite considerable numbers (about 265 
scientists and 430 people of total staff) and it shows that there exists a big intellectual 
potential in the NAS. Most of the research concentrates on the basic research of the 
materials, which are used for solar cells and other semiconductor devices.  
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Fig. 3.1. Number of staff in the institutions (universities, research institutions) in the 

NAS working in the field of PV RTD, Demonstration and Dissemination  
 
 
3.2.2. Involvement of Industry  
The PV industry in the NAS countries is very weak: of the two existing companies – 
Solartec (0,5 MW in 2002) in the Czech Republic and Dunasolar (3 MW in 2002) in 
Hungary (but it stopped production in June 2003) only Solartec performs its own PV 
RTD activities. The company is focused on improving the quality of the services and 
products including activities oriented on enhancing the PV as far as demonstration and 
education are concerned. Financing is covered partly by the projects funds (the EC and 
the state) and partly from their own sources.  
 
Lately the Swedish PV module manufacturer the PV Enterprise AB has opened a 
subsidiary in the south of Poland. The first modules made in the Polish branch was 
supposed to be ready at the end of January 2004. The PV Enterprise expects a regular 
production of about 3 MW in 2004. 
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There are also companies offering products and services acting as parts of the PV 
production chain (Table 3.2). However, these activities usually constitute only a small 
part of their regular production. The companies in question deal with the production of 
silicon ingots and wafers, the solar module assembling, solar tracker and construction 
of production equipment as well as BOS (controllers, inverters, etc.)but t hey do not 
perform their own PV RTD activities. The absence of the PV industry is often 
mentioned as a main problem feature. Some countries perceive that the only way to 
increase the interaction with the industry in the future would be to find foreign 
companies interested in the RTD work performed by their scientists. Estonia for 
example, co-operates with the industrial partners from the EU. 
 
Small scale production of the PV modules with the power up to 35 W, developed by 
ICPE (total installed power: 5 kW) was interrupted, but the production could be 
resumed by the ICPE-NESL in the future.  
 
In the Czech Republic the presence of active SME’s operating in PV was pointed as a 
possible success factor, also in Slovakia some SME’s have expressed their interest in 
PV. In Hungary the industrial sector is a target sector for the most of the PV RTD 
activities. Therefore, one of the reasons to start the project “Solar power source” is to 
prepare grounds for the production. Also the achievements of the project “Solar 
innovation center” are to be implemented in the Hungarian PV Industry.  
 
 
Table 3.2. Industry PV activities in NAS. 

Country Production of  
c-Si wafers 

Producer of solar 
cells 

Producer of modules Producer of BOS 

Bulgaria ICM Ltd. Plovdiv none Experimental 
production 

in CL SENES 

Two SMEs for 
inverters 

 

Czech 
Republic 

Terosil - CZ ingots 

Wafertech - wafering 

SOLARTEC SOLARTEC (0,5 MW 
in 2002) (in 
cooperation with 
Czech SME) 

Controllers - 3 SME 

Inverters grid-off only 
– 3 SME 

Solar Trackers 

Estonia none None Anne Oy with NAPS none 

Hungary None None Dunasolar; a-Si with 3 
MW in 2002 
- stopped production 
in the middle 2003 

small companies 
produce inverters and 
controllers 

Latvia None none None none 

Lithuania None Venta, Vilnius (small 
area cells for 
automotive appls – 
Volvo) 

Saules Energija, 
Kaunas 

Saules Energija, 
Kaunas 

- for off-grid 

Poland SILIMAT - CZ ingots, 
wafers 

None PV Enterprise AB 
subsidiary 

ITE, Cracow - 
controllers, inverters - 
small scale 

Romania 
 

none none Small scale production 
- by ICPE (interrupted) 

small scale production 
by ICPE -NESL and 
IPA S.A.; 

Slovakia None None None IMCO POWER s.r.o. 
Bratislava 
Inverters 0,2 -1,3 kVA.

Slovenia None None None none 
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3.2.3. Involvement of the European Commission 
A support from the European Commission seems to be crucial for the PV development 
in the NAS. Due to the relative scarcity of financial support for the general RTD in the 
NAS (far below 1% of GDP), the EU policies can have a great influence on the national 
research agenda. This impact has been noted to be particularly strong in the renewable 
energy sectors.  
 
The institutions from the NAS participate in the European Programmes (the RTD 
Framework Programmes, TEMPUS, Joule, PHARE, INCO–Copernicus, PECO, 
Leonardo da Vinci, Altener). The European Commission can be helpful here in many 
ways. Thanks to a special call in FP5 the Centres of Excellence (the PV Centre in 
Poland, the European Centre of Excellence in PV Materials and Devices in Estonia, the 
Bulgarian Centre of Solar Energy, the Solar and Wind Technology Excellence Centre - 
RO-SWEET in Romania, Semiconductor Materials and Devices for Light Technologies 
(SELITEC), Lithuania) were established. The Participation in the EC projects is 
considered a very positive factor. (The list of the 5th Framework Programme (5FP) 
projects in which the NAS participated is given in the Annex 3). In the Czech Republic, 
INCO-Copernicus programme helped to install first facade and gave impetus to gain a 
support from the government for the PV activities. The extension of the only such 
programme in the NAS area – Sun for School will be co–financed by the PV 
Enlargement (project in 6FP). Also in frame of this project, Poland will install the 
biggest PV facade in the NAS. In Lithuania the RTD groups are getting more attention 
(and funds) from the EC than from the Lithuanian agencies. 
 
The European Commission networking projects are very important to foster 
collaboration. The approach reflected in these projects coincides well with the 
approach described in the Commission communication "Towards a European 
Research Area". All NAS participate in the PV-NAS-NET, which is considered as one of 
the most important networking projects (Table 3.3). Almost each NAS participated in 
the Thematic Network “Energy in the Built Environment (EnerBuild RTD)” in which PV 
was also included.  
 
However, all NAS countries state that the co-operation with the EC programmes should 
be considerably intensified in order to fully take advantage of their potential and 
capability. 
 

Table.3.3. European Commission networking projects 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PV Networking 
Country PV-NAS-

NET 
PV-EC-

NET PV-NET Enerbuild a-Si-NET 

Bulgaria X   X  
Czech 

Republic X   X X 

Estonia X     
Hungary X   X  
Latvia X   X  

Lithuania X   X  
Poland X X X X  

Romania X   X  
Slovakia X   X X 
Slovenia X  X X X 
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3.2.4. Co-operation of the NAS Countries on a bilateral basis in PV 
The attractive capacity of the EU RTD programmes is unquestionable. A bilateral 
cooperation with the states in and outside the EU is also considered to be very positive 
as a way to increase the level of research and researchers’ qualification in the Newly 
Associated States.  
 
The main bilateral PV initiative in Poland, was a project entitled „Photovoltaics in the 
Suburban Environment”, which was realised within the USAID EcoLinks Programme in 
2001. The goal of the project was to show a potential of the solar PV technology. PV 
Centre in Poland is involved in the co-operation with the National Renewable Energy 
Laboratory, USA on amorphous silicon (projects co-funded by DoE). The co-operation 
with Korea, China, India and Japan in the area of PV systems and amorphous silicon 
under the Governmental Programmes on Scientific Co-operation exist. 
 
In Bulgaria the bilateral cooperation has old traditions. A team from the Central 
Laboratory of Solar Energy and New Energy Sources (CLSENES) has recently worked 
on two contracts with the Swiss National Science Foundation connected with the thin 
film CIS solar cells and low cost technologies of their preparation. Two more contracts 
with British company have been elaborated during the last three years. The contracts 
concerned the thermal behaviour of the PV modules at high temperatures. A very 
valuable experience in improving the performance of the modules has been gained and 
a database comprising results from measurements and meteorological data has been 
made. Bilateral agreements for cooperation in materials research are also established 
with CNRS, France, The Russian Academy of Sciences and the Hungarian Academy 
of Sciences. The CLSENES actively and successfully participates in the research 
programmes of the EC and UNESCO (“World Solar Programme 1996-2000”).  
 
In the Czech Republic, the thin film group from the Academy of Science participated in 
projects developed under the Japanese NEDO programme. 
 
The Hungarian Solar Energy Society was strongly involved in an educational program 
with UNESCO. Some Transdanubian Hungarian organisations hold mutual information 
days and meetings with the Austrian partner institutions. There is also a co-operation 
with the leading European PV RTD and industrial institutions like EUROSOLAR, the 
University of Konstanz, the Joint Research Centre, ECN, IMEC, Photowatt, RWE Solar. 
 
In Romania the bilateral co-operation in the last 7 years based on few small projects, 
developed by Energy Research and Modernizing Institute (ICEMENERG) and 
Research Institute for Electrical Engineering - New Energy Sources Laboratory (ICPE-
NESL) with SMEs from EU. 
 
There are bilateral contracts in the PV research and development between Estonia and 
Bulgaria. There is a bilateral development contract between the Tallinn Technical 
University (Estonia) and a company from Netherlands. The contract aims at the 
development of new design solar cells on the base of CIS materials. 
 
In Slovakia the institutionalised bilateral cooperation is mostly based on the project 
financed within the bilateral governmental agreements or on the direct agreement 
between the cooperating institutions (examples: RES based on III-V semiconductors – 
SUT Bratislava and FORTH Heraklion; SUT Bratislava – Universita degli studi di 
Firenze with SEI Prato as an industrial partner; the collaboration in the field of a-Si for 
solar cells – the Institute of Physics, SAS Bratislava – the Delft University of 
Technology; the collaboration in the field of III-V materials (space applications) – the 
Institute of Electrical Engineering – IMEM Parma). 
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4. REVIEW OF PV ACTIVITIES: AIMS, SCOPE AND ASSESSMENT 
 
In this section the PV RTD, demonstration/dissemination and the networking activities 
in the NAS countries are analysed with regards to their type, targets, and the sources 
of financing. The aim is to present a vast overview of different activities, thus drawing 
the realistic picture of achievements in the field of photovoltaics in the Newly 
Associated States. The main attention has been paid to the relations between these 
activities and the national policies in relevant countries. Also the types of funding and 
the quality of objectives has been considered here.  

4.1. Typology of programmes/projects  
4.1.1. RTD projects 
In general, the range of the PV activities in the NAS countries is wide, covering nearly 
all most important fields of the PV RTD, from different materials for the PV cells to 
inverters and other components of the grid connected PV systems. One can point out a 
widely developed research infrastructure for investigating the basic materials used in 
photovoltaics: all forms of silicon (crystalline, polycrystalline, and amorphous), 
chalcopyrite based materials for the thin-film cells, and even the organic PV materials. 
Table 4.1 and the Annex 3 bring the overview of the PV RTD PV activities in the NAS 
(1996 - 2003). 
 
Table 4.1. Topics of the PV RTD covered in research articles published by the 
scientists from the NAS countries (1996 - 2003). (Search strategy described in text)  
Different types of solar cells 
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The PV research in the NAS countries has traditions and a significant theoretical and 
experimental basis. Scientific groups of the region are actively working in many fields of 
the modern PV solar cell research, and in some of those fields they have reached very 
significant achievements. The Bulgarian Institute has developed a technology for 
producing the solar grade silicon ingots. The Hungarian researchers developed an 
advanced and low-cost technology of the multicrystalline silicon. The research is 
carried out on the alternative processes of the single-crystalline silicon cell technology: 
ion-implantation (Slovenia) or self-formation processes (Lithuania). Several groups are 
investigating the physics and technology related to the amorphous and microcrystalline 
silicon solar cells. One should mention here rather unique activities related to the 
development of the tandem and heterojunction cells based on the amorphous Si/ 
crystalline silicon system (the Czech Republic). The Solartec company in collaboration 
with the Czech University aim at improving the solar cell technologies based on single 
and multicrystalline silicon substrates.  
 
Among the research activities related to other than silicon material systems, the most 
important achievements are related to the thin-film chalcogenides. There are three 
strong scientific schools working in this field of research: in Estonia, Bulgaria and 
Poland. The research topics cover a wide range of technological processes and new 
concepts (e.g., of nanocrystalline absorbers) and also the modules and systems based 
on the chalcogenide solar cells. In the countries of the region one can also find an 
expertise on practically all known material systems used for the development of the 
solar cells: AIIIBV semiconductors (the Slovak Republic, Romania), CdTe (the Slovak 
Republic), the organic solar cells (Estonia), CIS (Hungary), etc.  
 
Practically all mentioned above fields of the PV research are cultivated in Poland, the 
largest country of the region. The research on the PV solar cells and materials is 
performed at 17 Polish scientific institutions. The Programme entitled "Development of 
Photovoltaics for Energy Needs in Poland", have covered basic topics of PV, ranging 
from the material research through manufacturing of the solar cells and modules to the 
PV system testing. As the outcome of this Programme a multicrystalline silicon solar 
cells production line on a laboratory scale has been set up, the laboratory for the 
amorphous silicon solar cells has been opened and the cells and modules testing site 
organised.  
 
To assess the scientific level, the novelty of the RTD and the demonstration activities in 
the NAS an additional survey using the database “Science Direct” (www.sciencedirect. 
com) has been made. This database covers the European scientific journals such as 
“Solar Cell Technology and Solar Cells”, “Thin solid films”, etc., in which the majority of 
papers concerning the PV developments are published. The search that was made by 
using “solar” and “cell” as the keywords was limited to the time period between 1996 
and September 2003.  
 
A total number of the full-text sources corresponding to these keywords in the database 
was 5468. Using names of 15 EC countries and 10 NAS countries had given additional 
searches within this result. We are fully aware of possible inaccuracies that might occur 
as a result of such simple searching strategy applied, e.g. the articles published in 
some conference proceedings can be erroneously accounted for the country that 
organised this conference. However, in case of the NAS countries such errors can be 
easily found out because the total number of the publications is relatively small.  
 
“Solar+cell” used as search keywords cannot, of course, cover all the RTD activities in 
the field of the photovoltaic energy conversion. For example, the articles related to 
material science but without these two keywords were not included at all. However, 
separate searches performed using keywords such as “Solar+modules”, 
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“Solar+concentrators”, etc., has led to 10 and more times smaller number of the hits, 
the majority of which were already represented in the search for “solar+cell”. This is 
easy to understand, because the used search engine locates the keywords not only in 
the title or abstract of the source but also in the whole contents. The results are shown 
in Table 4.1. One could conclude from the analysis of this Table that our simple 
searching strategy has made it possible to see that the PV RTD in the NAS covers all 
main fields of RTD in photovoltaics very comprehensively and therefore it can be used 
for their overview.  
 
Figs. 4.1 - 4.3 present absolute numbers of papers; number of papers per million of 
population, and per billion USD GNP. 
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Fig 4.1. Total number of scientific papers published by the NAS countries (1996-2003) 
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Fig 4.2. Scientific papers/1 mio population. NAS (1996-2003)  

(NAS average: 2,26 papers/1 mio population) 
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Fig 4.3. Scientific papers/1 bln USD GDP. NAS countries (1996-2003), 

GDP in 2002. (NAS average: 0,14 paper/1 bln USD GDP) 
 

It was found out that the average number of scientific papers published by the NAS 
countries researchers are 2 to 3 times smaller than the corresponding number for the 
EC countries. (the EU average number of scientific papers per 1 mio population is 6.7 
and per bln USD GNP is 0.24.) It should be pointed out, however, that the difference 
could be a result of some objective reasons not directly connected with the real scale of 
the scientific activity. Firstly, the survey performed by using the “Science direct” 
database has covered only the papers from the journals published by the main 
Western European publishers (Elsevier and North Holland). The researchers from the 
NAS countries submit a large number of their articles to various national and regional 
scientific journals. This is not reflected in the statistical survey presented above. 
Secondly, the survey has not covered the research work that has been devoted to the 
fundamental aspects of PV without directly mentioning the terms “solar” and “cells” 
used as the keywords for the search. Traditionally, the fundamental research in the 
NAS countries has a higher status than the applied research, which leads to an 
instinctive emphasis on the fundamental aspect.  
 
4.1.2. Demonstration, dissemination and promotional activities  
The demonstration projects are usually in the form of small installations, presenting the 
potential of photovoltaics (Annex 4). The installed power amount ranges from 0,5 to 20 
kW per one installation.  
 
Very often the PV systems are installed on the rooftops of schools and universities, 
thus having educational dimension, raising the awareness of the solar energy. As an 
example one can mention 110 kW of total installed power placed in the Czech Republic 
schools and universities, three 11 kW grid-connected systems at the BP petrol stations 
in Poland, 10 kW grid connected system at fuel station in Hungary, several 3 kW 
systems in Bulgaria and four grid-connected PV systems for the Polish schools. Among 
the NAS, Romania is the only country where several stand-alone hybrid systems, 
combining PV power mainly with wind, were installed. In Slovenia the stress is being 
put on developing the PV off-grid domestic applications, functioning mostly as an 
energy supply in the mountain areas.  
 
The promotion of the PV energy in the NAS countries is quite extensive (Annex 5). 
Each year a number of conferences, workshops, and seminars devoted to the solar 
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energy are organized in the countries of the region. Also, more and more educational 
PV equipment is being installed both in schools and universities. The promotional 
activities include the distribution of various booklets and bulletins, presentation of 
popular lectures and articles in the magazines. One should point out a unique initiative 
of the Czechs and Slovaks yearly competition with small solar powered vehicle models 
which attracts more than 140 competing teams from different secondary schools.  
 
The very important role in the promotion of PV plays the increasing number of the off-
grid applications(traffic signal, street lamps, etc.) what is typical for the countries in 
which PV has just started to develop.  
 
Although the public awareness as to the benefits of PV is rising, its level is still not 
sufficient enough to affect the NAS countries decision makers.  
 
4.1.3. Funding  
The report shows the relation between the public and the international funds input into 
various activities in particular countries. This is done by presenting the amount of funds 
devoted to RTD and demonstration/dissemination programmes and the corresponding 
sources of financing. The Table 4.2 covers the activities funded between the year 1996 
and 2003. It should be noted that these figures do not cover funds already granted for 
the years beyond 2003. 
 
And thus, the total available funds for the PV RTD and demonstration activities 
amounted during this period only to 13,5 mio EUR, split into 55% from national funding 
and 45% from other sources but mostly from the European Commission. Figs. 4.4 and 
4.5 show these funds by a given country and per 1000 inhabitants.  
 
Table 4.2. Origin of the funds (in thousands EUR) for PV RTD and demonstration/ 

dissemination activities in 1996-2003 
 

Country 

 

 

RTD 

 

 

Demonstration/dissemination 

 

Total 

 

 national EC foreign national EC foreign  

Bulgaria 20 67 57 9 142 56 351 

Czech 
Republic 100 900 300 62 398  1 760 

Estonia 730 640 470    1 840 

Hungary 1 884 1080  10 15  2 989 

Latvia 25    28 15 68 

Lithuania 40 280     320 

Poland 2 870 337 95 140 120 100 3 662 

Romania 220 80 10 400 600 200 1 510 

Slovakia 63 270 3.3 5.3  2.5 344 

Slovenia 250 250  70 100  670 

Total 6 202 3 904 935 696 1 403 373 13 514 
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Fig. 4.4. Amount and origin of the funds for PV RTD and 

demonstration/dissemination (in mio EUR) 
 
The relative (per capita) funding of the PV activities varies greatly from country to 
country. In some small countries (e.g., Estonia or, to less extent, Lithuania) a relatively 
large funding is achieved owing to the presence of a highly educated research group 
and some active and resourceful individuals. In larger countries (Poland, Hungary, 
Romania, the Czech Republic) there is a need for more purposeful RTD strategy. It has 
to be noted that the funds volumes per country which are presented here are in many 
cases not larger than a single medium scale project in the EU Member State. 
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Fig. 4.5. Funds for PV RTD and demonstration/dissemination (per capita) 
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The support by means of the EC programmes (Fig. 4.6) has a great significance for 
most NAS countries as it is, apart from other advantages, also an important political 
factor allowing the researchers working in the PV field to have better motivation for 
their activities on the national level. We do know that these funds, in few cases, are 
higher than shown here due to the running 5FP and 6FP projects. 
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Fig.4.7. Total funding of the European Commission (1966 – 2003) 
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Fig.4.8. Total funding of the European Commission (per capita) (1966 – 2003) 
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4.2. Quality of objectives 
 
To sum up this chapter, the quality of objectives is being assessed with the use of  
the criteria that are defined in the widely known acronym SMART. Here SMART stands 
for Specific, Measurable, Ambitious/Realistic and Time-bound. Within these criteria the 
goals proved to be of satisfactory quality: clear, easily measured, scientific and very 
ambitious. Only time objectives are vague, but it is connected with the differences in 
programmes implementation by particular countries. The results of assessment are 
presented in the table 4.3.   
 
 
Table 4.3. SMART assessment of PV activities objectives 
‘SMART’ assessment of PV activities objectives 

Criteria Assessment 

Specific here means two things: first of 
all, objectives should be specifically 
related to the programme; preferably 
unique to the programme. In this way 
results can be seen as attributable to the 
programme and to the programme only. 
Secondly, “specific” means that results 
are defined in terms of targets, a certain 
goal to be reached (i.e. a certain kW 
price level or so many kWh generated) 
and are not defined in actions only (i.e. 
stimulate the use of PV.)  

The goals of the PV RTD projects are 
usually set very clearly and specifically, 
e.g., developing solar cell technology for 
national industry (Poland), improving silicon 
solar cell efficiency and reducing their price 
(Lithuania), supporting rural electrification in 
isolated areas (Romania), increasing 
professional interest among the young 
people (Czech Rep.), etc. 

Measurable here means that objectives 
are defined in measurable units. This is 
done to facilitate the monitoring that is 
envisaged. 

Specific objectives for the projects are 
generally defined in terms that can be 
easily measured and controlled (cell 
efficiencies, installed power, etc.) 

Ambitious and Realistic can be seen as 
the two extremes on the scale of 
challenge. Programmes should be 
ambitious so as to pose enough of a 
challenge. On the other hand they should 
be realistic and their targets should not 
be too far fetched 

The goals of the projects that are scientific 
in their nature are, as a rule, very 
ambitious, especially when we take into 
account rather limited financial and other 
resources and lack of a legislative support 
for PV RTD. Their implementation depends 
too much on enthusiasm, professional 
skills, and devotion of the individuals.  

Finally programme objectives should be 
Time-bound. They should be made clear 
as to when an objective should be 
realised. On the road to the objective 
intermediate milestones may be defined. 

As the national projects are financed on a 
rather small and occasional scale, time-
bond criteria for these projects are set quite 
loosely. Even in cases where time frames 
were defined very precisely, not every team 
kept the schedule. The situation is different 
for dissemination programmes (the Czech 
Rep., Hungary) or for the projects 
supported from international sources (EC). 
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5. PV POLICIES AND SUPPORT MECHANISMS 
 
In this section the current situation of the general support for a wider implementation of 
the renewable energy sources, including the photovoltaic technology in particular NAS 
countries, is described. A basic review of the applied and prepared incentives in every 
country is given and in addition these incentives are described for each country in 
detail. 
 
The installed power of the photovoltaic systems and their type are one of the 
parameters which may indicate the volume of different PV activities and the 
effectiveness of the national PV policies and support mechanisms. An overview of the 
important PV installations in Associated States depicts how successful the different 
activities can be.  

5.1. Renewable Energy Sources in energy policy 
Almost every NAS country has some type of the government document related to the 
energy issues. In addition, almost all countries except Bulgaria have their own strategy 
for the development of RES that put an obligation to achieve a certain share of RES in 
the whole energy mix till the reference year (2005 and/or 2010) (Table 5.1). As one can 
see from the table, the goals stipulated in the strategies, vary significantly by country. 
These documents are very important as they manifest the states intention to support 
RES and to enhance their share within the possibilities of the country.  
 
Table 5.1. RES share in 10 Newly Associated Countries - status and goals 

Country RES 
Strategy 

Share of RES in 
Primary Energy 

(%) 

Share of RES in Production 
of Electricity with Large 
Hydro Power - LHP (%) 

Share of RES in 
Production of 

Electricity without 
LHP (%) 

  2001 2005 2010 19972 2001 2005 2010 2001 2005 2010 

Bulgaria   0,2 0,4 2 4,0   
Czech Rep. Yes 1,51 3,2 3,8 3,51 5,1 8,0  3,0 
Estonia Yes 11,2 16 0,2 0.3 5,1 0.3 5.1 
Hungary Yes 1,61 0,7 0,91 3,6   
Latvia3 Yes 32,8 34 36 42,4 49,3 0,28 1,7 6,0
Lithuania Yes  3,3 7,0   
Poland Yes 4,51 7,5 1,6 1,91 7,5 0,51 2 
Romania Yes 7 8 28 29,5 32,0 1.1 2 5
Slovakia Yes 3,81 17,9 21,0 3,6 4,0 
Slovenia Yes  9,3 12,0 29,9 31,0 33,6  2,1 4,2

1 Entry for Y2001 according to IAE Statistics, „Renewables Information”, 2003 
2 Values from Y1997; Accessions Agreement of Candidate Countries; Annex to the 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 
3 – electricity production of Large Hydro Power Plants in Latvia strongly depends on climate conditions, since it is 
connected with the water level (differences between smaller and the biggest river flows sometimes differs up to three 
times) 
 
 

                                                          

The EC White Paper8 target to reach 12% of RES and the obligation of the EC 
Directive 2001/77/EC on the Electricity Production from the Renewable Energy 

 
8 COM(97)599/26/11/1997. 
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Sources9 to reach 22,1% of E-RES in the European energy generation by 2010 is 
ambitious. The enlargement of the European Union by the presently associated states 
will make the above mentioned target even more ambitious in the near future since the 
electricity production from RES is not so well developed in the NAS. As a reference 
point one can consider a share of RES in the electricity production including large (>10 
MW) hydropower stations (LHP) (Fig. 5.1). These data valid for 1997 come from the 
Accession Agreement of Candidate Countries. The Annex to the Directive 2001/77/EC 
shows that there are big differences between the countries. Latvia, Slovenia and 
Slovakia are in the best position due to Large Hydro Power Plants. 
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Bulgaria

Czech Rep.

Estonia

Hungary

Latvia

Lithuania

Poland

Romania

Slovakia

Slovenia RES-E % 1997
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Fig. 5.1. NAS indicative targets for RES-E. 

 
Usually PV plays a minor role in all these RES Strategies. Only two out of ten countries 
mentioned include the detailed goals for the PV development. The Romania declared 
in its strategy that the solar electricity would reach the level of 1.860 MWh, and that of 
PV systems of 1,3 MW would be installed by the year 2010. Also the Polish Strategy 
for the Development of RES provides for 2 MW by 2010. Unfortunately, these are only 
the indicative values.  
 

5.2. Incentives for development of RES 
Most of the NAS governments prepare the legal instruments for supporting RES on the 
basis of international obligations like the Kyoto protocol and the internal European 
obligations - the EU Directive 2001/77/EC and the Accession Agreement for the NAS 
countries. The existing strategies for the RES development in majority of the NAS 
should have an impact on the support arrangement for the potential investors. 
However, at the moment, the market support instruments are targeted at other RES, 
they do not give priority to PV. As one can see from the Table 5.2, most of the known 
incentives do already exist in NAS countries, but their real impact can not be measured 
yet. Renewable energy markets are already being established and it is too early to 
assess the influence of support mechanisms on their development. 
 
Table 5.2 comprises RES support legal framework by each NAS. The comprehensive 
overview of the support mechanisms in particular country is given below the table. 
                                                           
9 Directive EU 2001/77/EC 
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Table 5.2. RES support legal instruments in the Newly Associated States. 

Country 
Feed-in tariff Quota (only 

electricity) 
Green tariff Green 

certificate 
Tax 

incentives 
Soft 

loans/ 
subsidy

 EUR/kWh %     

Bulgaria 0,03 7,5 % - 2010 - in prepar. -  
Czech 
Republic 

0,2 3,5% offered by 1 
of 8 utilities 

- VAT 5% for 
PV up to 

end of 2003 

 

Estonia 0,07 (depends from 
price of traditional 

energy 

0.3 Yes Yes -  

Hungary 0,1 / 0,062 - - - - Yes 
Latvia 0,146 

(depends on average 
sales tariff) 

0.28% - 2001,
6 % - 2006 

 
- 

under 
consideration 

in 
preparation 

 
Yes 

Lithuania Yes - - - -  
Poland - 2,4% - 2001 

7,5% - 2010 
(with LHP) 

- in 
preparation 

7% VAT for 
PV systems 

 
Yes 

Romania in preparation. 1% - 2001 
5% - 2010 

(without LHP) 

in 
preparation 

in 
preparation 

-  

Slovakia - - - - Yes Yes 
Slovenia up to 36kW – 0,37 

above 36kW – 0,065 
- - - CO2 tax on 

fossil fuels 
 

 
Bulgaria  

Feed-in tariff – 0,03EUR/kWh 
In accordance with the Council of Ministers Decree № 53/06.03.2002, the distributing 
companies are obliged to buy from the qualified producers the whole amount of 
electricity produced from RES plants up to 10 MW from the at a preferential price as 
determined by the State Energy Regulatory Commission (SERC).  
The preferential price comprises of the highest price for the electric energy from the 
conventional (thermal electric) plants agreed upon by the distributor in a yearly 
contract (0,03 EUR) plus an additional pay which SERC is to determine every year. 
Since 01.08.2003 the SERC price is fixed at 129 lv/MWh (0,06 EUR/MWh) as the 
purchasing price for the electricity produced by the wind power plants up to 10 MW.  

Green certificate - In preparation 
 
 
The Czech Republic  

Feed-in tariff 
The “Feed-in” tariff exists since 2002, but the tariff value is not defined exactly in the 
Energy Law, moreover the Energy Regulation Authority declares the actual rate every 
year (i.e. feed-in tariffs are not guaranteed for longer period). The utilities have an 
obligation to buy the electricity from every RES. A Proposal of Law for Supporting the 
Electricity Production by Renewable Energy Sources is under discussion at the 
Czech Parliament.  
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The rates for 2003 were:  
PV       6,00 CZK/kWh 0,20 EUR/kWh  
Small Water Power Station   1,50 CZK/kWh  0,05 EUR/kWh 
Wind      3,00 CZK/kWh 0,10 EUR/kWh 
Biomass/Bio-gas    2,50 CZK/kWh 0,08 EUR/kWh 
Geothermal      3,00 CZK/kWh 0,10 EUR/kWh 
Exchange rate: approx. 33 CZK/ 1EUR 
 

Quota system (Renewable Portfolio Standard) - a new law for support of RES is 
under preparation. 

Green tariff - only one of eight utilities offer their customers to buy the electricity at the 
green tariff.  

Tax incentives - lower VAT tax (5%) for solar modules and systems was applied in 
2003. From January the 1st 2004 the same tax rate as for other goods (22%) is 
applied.  

Subsidies - the funding program for private and legal entities amounting to 30% of the 
investment cost for the PV system up to power of 2 kW and 20 kW respectively. 
 
 

Estonia 

Quota system (Renewable Portfolio Standard) - The obligation to reach 11% of RES 
share including large hydropower till 2005 

Green tariff – Yes  

Green certificate - The Green Energy Customer Certificate is issued to a corporate or 
residential customer of the Eesti Energia(utility), who is committed to support the 
development of the renewable energy production in Estonia. The Certificate holder is 
granted a right to use the Green Energy logo. Certificates do not give to producers or 
to buyers any privilege in prices. 

 
 
Hungary 

Soft loans/subsidies - 30% subsidizing (max. 1000 EUR for private and max. 140.000 
EUR for companies) RES projects. The yearly budget amounts to 1.200.000 EUR. 

 
 
Latvia 

Feed-in tariff – The electricity surplus is purchased, within the period of eight years 
from the moment of the plant operation start, at the price that equals the double 
average sales tariff for the electrical energy. After the above period expiration date 
the purchasing price of the electrical energy surplus will equal to a single average 
sales tariff. The double electricity tariff for the electricity from small HPP (Hydro 
Power Plant) energy resources and a special tariff for the electricity from other 
Renewable Energy Resources, are determined by the Regulator and should be then 
approved by the Cabinet of Ministers. 

Quota system (Renewable Portfolio Standard) – The share of RES in the electric 
energy supply was 0,28% in 2001 and it is should be 6% in 2010.  

Green certificate – under consideration 
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Tax initiatives – in preparation 

Soft loans/subsidies - The Latvian Environmental Investment Fund - The Fund is 
the only financial mechanism in Latvia issuing loans on very favourable conditions for 
the implementation of the environment friendly projects. This serves as the evidence 
of a very significant role assigned to the Fund in the implementation of the EU 
standards and legislation in the field of the environmental protection. The Fund will 
invest only in the projects that are environmentally friendly and improve the existing 
environmental situation. Environmental impact assessment will be made on the basis 
of the Environmental Impact Assessment scheme developed by the Fund staff and 
approved by the Board. 

  
Lithuania 

Feed-in tariff - Depends on the type of RES; for PV – 0.056 EUR/kWh 
 
Poland  

Quota system (Renewable Portfolio Standard) – The utilities are obliged to have a 
certain share of RES in the electric energy supply (2,4% in 2001 increasing every 
year to reach 7,5% in 2010). 

Green certificate - Planned in 2004 

Tax incentives  

Customs duty – 0% 

7% VAT for the whole PV system but 22% for modules and components 

Soft loans/subsidies -  

The Bank of Environment - soft loan (3%), max. amount 650 000 EUR, for max. 5 
years 
The National Fund of Environmental Protection and Water Supplies Management - 
loans and the non-returnable subsidies for the environmental education, pilot projects 
on the implementation of technological advances and new technologies with a high 
risk level or those that are experimental by nature. Special provisions are made for 
the local authorities. 
The Ecofund – represent a financial support in the form of non-returnable grants up to 
50% of the total project cost or in soft loans.  

 
 
Romania 

Renewable Portfolio Standard  
•  The Law no. 199/2000 on the efficient use of energy makes concrete 

references in Chapter 2, National Policy on Efficient Energy Use, to certain 
aspects regarding the development of renewable energy sources: 
•  The introduction of new highly efficient technologies; 
•  Promotion of new energy sources, including PV; 
•  Reduction of the negative environmental impact of the activities of 

production, transport, distribution and consumption of all forms of energy. 
•  The Government Decision no.443/10.04.2003 concerning the promotion of the 

electrical energy production based on RES (including PV), which transposes 
into Romanian legislation the EU Directive 2001/77/CE; it will be in force in the 
middle of 2004.  
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•  The Government decision No. 8/7.01.2004 concerning strategy of utilization of 
Renewable Energy Sources. In this law are considered the financial tools 
concerning the investments for Renewable Energy Sources promotion. There 
are presented:  
•  the financing of RES Projects by a third party  
•  financing by tools type BOOT or F-BOOT 
•  financing based on grants  
•  financial incentives (feed-in-tariff, green certificates)  
•  financial tools specific to bank system (loans, warranties, etc) 

•  There were promulgated laws and regulations in the energy sector to 
encourage the RES utilisation (e.g. Regulation of the Competition Council, 
Energy Strategy on Small and Middle term, Electrical and Thermal Energy 
law). 

 
Slovakia 

Tax incentives – The income from the operation of the newly installed RES is 
exempted from the income tax for 5 years. 

Soft loans/subsidies - The Programme of the aid for the energy effectivness and the 
exploitation of the alternative energy sources 
Programme of the Aid for Energy Effectiveness and Exploitation of the Alternative 
Energy Sources – Ministry of Economy (The support for new installation is regarded 
case by case) 

 
Slovenia 

Feed-in tariff – A governmental decree defines the fixed prices for the electricity 
produced by the qualified producers. The price depends on the size of the PV 
installation: 
 
Up to 36 kW - 0,37 EUR/ kWh 
Above 36 kW - 0,065 EUR/ kWh. 
Exchange rate for Slovenian tolar (SIT) and 1 EUR = 238 SIT 

 
The distributing companies are obliged to buy all produced electricity energy and pay 
for it fixed prices. The electricity producers have to apply and get a formal certificate 
from the Ministry. The produced electricity is measured with a separate metering 
appliance. 
 

Tax incentives – The Regulation on the CO2 Emission Tax - The tax is paid on the 
fuel use account as well as on the account of the combustible organic substances 
burning and it is considered in general as a state budget income. The tax is not paid 
for the use of the biomass, biogas and processed animal albumen and fat.  
The repayment and the exemption from tax: ministry license the company when there 
is a case of covering the legitimate costs on account of a/o:  
•  Replacement of the fossil fuels with the renewable ones, such as biomass, solar 

energy, geothermal energy and others, at the existing heating system; 
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Soft loans/subsidies.  

Subsidies from The Agency for Rational Use of Energy:  
The subsidies reach up to 40% of the investment eligible costs for installation of the 
off-grid solar power plants. The amount of the subsidy may increase by additional 
10%, if the investor is a small or a medium size company, and by another 10% if the 
installation is the only energy supply source in the area. 

Credits from The Slovenian Eco Fund in 2003: 
•  Public call for credits for local communities, economic companies and other 

companies for the investments which use the renewable energy sources (including 
the energy from sun) in the amount of 70 % of the investment costs. The actual 
annual interest rate for credits in Slovenian tolar (SIT) rates between 0,9 % and 1,1 
%.  

•  Public call for credits for individual citizens for the investments into the installations 
for the RES use for electricity production in the households with power up to 50 kW 
in the amount of 80 % of the investment costs. The actual annual interest rate is 1 
% over the inflation rate. 

 
Despite that it is too early to gauge the impact of the above mentioned instruments on 
PV development, we can try to assess it by comparing the installed power of PV 
systems in particular countries. Such an analysis is presented in chapter 4.3. 

5.3. Installed power - Indicator of national PV policies and support mechanisms 
The installed power of the photovoltaic systems and their type are one of the 
parameters which may indicate the volume of different PV activities and the 
effectiveness of the national PV policies and support mechanisms. An overview of the 
important PV installations in Associated countries depicts how successful the different 
activities can be.  

 
There are considerable differences as to the PV extent among the Newly Accession 
States and they are even bigger when the comparison is made between the NAS and 
the EU Member States, e.g. comparing of appr. 550 MW of installed power in the EU 
(including Switzerland and Norway) as of the end of 2003 and only 0,7 MW installed in 
10 NAS (Fig. 5.2 and Table 5.3). The share of the off-grid installation amounts to 58%.  
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Fig. 5.2. Total installed PV power in the NAS
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Fig. 5.3. The installed PV power (W per capita) in the NAS 

 
Table 5.3. The installed PV power by type of installation 

  Off-grid On-grid Total [kW] W per capita 

Czech Republic 130 200 330 0,0324 

Slovenia 50 1 51 0,0256 

Hungary 75 25 100 0,0100 

Lithuania 17 0 17 0,0049 

Bulgaria 10 22 32 0,0038 

Poland 60 47 107 0,0028 

Romania 35 15 50 0,0022 

Slovakia 10 0 10 0,0019 

Estonia 2 0 2 0,0014 

Latvia 3 0 3 0,0012 

         TOTAL 392 310 702 0,0067 
 

The Czech Republic is the region leader in the PV systems installation with the 
strongest industrial activities (Solartec). Comparatively high installed power of the on-
grid PV systems reflects a success of the Czech national demonstration program “Sun 
for school“ carried out during the last two years together with the realized 
demonstration projects supported by the European Commission.  
 
Due to the fact that no roof top program is existing in the NAS countries almost all the 
on-grid systems are installed in frame of some projects as demonstration or 
educational and research PV systems. For example, in Poland one third of the on-grid 
power was installed in frame of the BP Solar Harmony Programme. 
 
Basically in all NAS countries (except The Czech Republic) more off-grid systems are 
installed than the PV systems connected to the grid. Poland has a success story. Since 
the time when the first traffic light powered by PV has been installed at the end of 1999, 
about 200 similar systems are at present operating in the Warsaw vicinity. The Annex 6 
contains the list of major installations in every country. 
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PV installations in the Newly Associated States 
 
BULGARIA 
 

 

 

 

CZECH REPUBLIC 
 

 

  
 

GRID-ON PV SYSTEM WITH “GOLDEN” CELLS 
The first building PV system in the kW range in 
Czech Republic with coloured PV modules 
Power:  6,0 kW 
Location: Corinthia Hotel Panorama, Prague 
Year of installation: 2000 
Support from INCO Copernicus and the Czech 
Ministry of Education, Youth and Sports 
 

NATIONAL PROGRAMME “SUN FOR SCHOOL” 
Grid-on PV system on façade of secondary school  
Power:   1,2 kW 
Location:  Breclav 
Year of installation: 2002 

 
 

PV SYSTEMS ON UNIVERSITIES 
Grid-on PV system on the roof of university 
building in Ostrava  

PV POWER STATION 
Power:    10 kW 
Location:   Nuclear Power Station Dukovany 
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Power:  20 kW 
Location: VSB Technical University of Ostrava, 
Ostrava-Poruba 

Year of re-installation: 2003 

HUNGARY  
  
 

 

PV powered rural telephony system 
Solar power:  0.48 kW 
Location: Magyarsarlos 
Installed in: 1992 

Grid connected solar home system (combined with 
wind generator)  
 Solar power:  5,4 kW  
Wind power: 4,5 kW 
Location: Budakalász 
Installed in: 2000 

POLAND  
  

 
 

Testing site 
SolarLab, Wrocław University of Technology 

Petrol station with PV canopy (2002), 11 kW, three 
locations in Warsaw 

 

 
Traffic signal near Warsaw, Poland (1999) 
(around 200 systems were installed) 

AGH University of Science and Technology, Cracow 
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ROMANIA 
 

 

  
Building Integration of Solar Technology – Solar 
Amphitheatre (inner view) 
Power: 10kW – grid connected 
Location: “Valahia” University of Targoviste – 
Romania 
Year of installation: 2001 
EC project: ICOP–DEMO–4080–98, INCO 
Copernicus Programme 
 

Pilot PV/Thermal Power Plant for a Peasant Farm in 
Romania  
Power: 424 W (lighting system) and 1,113 W 
(pumping system) 
Location: ICLF Vidra (20 km south of Bucharest) 
Year of installation: 1996 
EC project: JOU2-CT92-0120/ERB CIPD CT 930221 
 

SLOVENIA 
 

 

  
Kredarica, 4,3 kW off grid system 
Location - Kredarica 
Year of installation - 2002 

ApE – Energy Restructuring Agency, Ljubljana 
1,1 kW on grid system 
Location - Ljubljana 
Year of installation - 2001 
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6. ACHIEVEMENTS AND OBSTACLES IN PV RTD ACTIVITIES 
 
This chapter describes achievements and obstacles in the PV development in the 
Newly Associated States.  

6.1. The achievements in the PV RTD activities 
Photovoltaic activities are slowly emerging and market in NAS is already being created. 
Therefore there is a strong need for success stories in order to convince decision 
makers to create favourable legal environment, lure potential investors and convince 
will-be customers to invest their funds in PV installations. The history of photovoltaics in 
Newly Associated States is not long yet but some countries can already be proud of 
their achievements in the field of PV, e.g. the Czech Republic, Hungary. All candidate 
countries try to contribute to RES and PV market growth step by step. Of course the 
success stories in this area vary significantly by country, nevertheless there are some 
common favourable trends which can be found.  
 
The establishment of five Centres of Excellence (Bulgaria, Estonia, Lithuania, Poland 
and Romania) connected with the solar energy and PV in particular organised within 
the EC programme is regarded as a big success. The setting up of these Centres will 
give new dimensions to the development of PV in the NAS by promoting a widespread 
use of the solar photovoltaic energy as possible, reliable, and economic energy 
sources. It will also encourage the integration of the PV energy into the NAS research, 
economy, and everyday life. These Centres will serve as focal points to conduct and 
stimulate research and demonstration activities, educate society on the actual-world 
PV solar energy issues, organise experts meetings, workshops, symposia, and 
conferences, and finally, the Centres will disseminate information and address the 
environmental issues.  
 
The realisation of a number of the RTD and demonstration projects, most of which 
being supported by the European Commission or the international programmes 
(Bulgaria, Estonia, the Czech Republic, Lithuania, Poland, Romania and Slovenia) is 
considered to be another success of the NAS countries. The demonstration projects 
play an important role in promoting PV in the NAS countries. The dissemination of 
these projects results, on a national and international level, rises awareness, helps 
defining aims and strategic plans for the development in the solar energy field.  
 
The possibility of the international collaboration under the EC RTD programmes is 
considered as a very important achievement. Usually, the main part of the contribution 
to research projects and, especially to the demonstration ones, comes from the 
European Union funding sources. Such financial support creates favourable conditions 
for the PV RTD activity in the NAS. 
 
All countries consider as a success, the existence of the PV RTD projects on different 
PV aspects, but mainly this concerns the solar cells materials. The national research 
funds play an important role in the PV RTD activity as they finance it despite the limited 
resources. The programme "Development of Photovoltaics for Energy Needs in 
Poland", covering basic topics of PV, ranging from the material research through the 
manufacturing of solar cells and modules to the PV system testing is regarded a 
success the more that it shows that the establishing the PV RTD programme is actually 
possible in the NAS. 
 
It is necessary to remember that the main factor for the above mentioned achievement 
is the availability of the highly qualified researchers potential in the field of fundamental 
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studies, material sciences and solid state electronics. In the 1990s a number of 
researchers from the semiconductor industry in the NAS countries turned to other 
fields, e.g. to photovoltaic research and development. That provoked a knowledge 
transfer to modern technologies. Such a qualitative change may be perceived as a 
prerequisite for further development of renewables, and thus photovoltaics in NAS. 
However it is of utmost importance now to create favourable conditions for researchers 
in NAS to avoid brain drain. 
 
Some countries pointed out that the personal and private initiatives of some individuals, 
companies and institutions (the Czech Republic, Estonia, Lithuania, Poland and 
Slovenia) are also very important. The implementation of a few initiatives was possible 
mostly due to coincidence with the positive development of PV on the European and 
World level.  
 
In the countries (Czech Republic, Hungary) where the PV industry already exists, the 
established relations between industry, science and the university centres are 
determining factors for achievements. They give grounds for a successful industrial 
implementation of research and development results. They also stimulate the RTD 
activity. 
 
The detailed overview of the achievements in the PV activities is given in Table 6.1. It 
has to be noted, that the analysis included here is based on the data collected as a 
result of the questionnaire filled in by every Project’s partner. Therefore, the 
assessment of achievements and hurdles in the Table 6.2 may be subjective. 
 
Table 6.1 Overview of the PV RTD achievements in NAS. 

Country Achievements 
Bulgaria •  Realised 2 demonstrational projects, 3 PV systems for education, 2 PV 

systems for social homes and one school 
•  A new technology for low cost effective solar cells by CL SENES, Sofia (EC 

project) 
•  Establishment of the Bulgarian Centre of Solar Energy 

Czech 
Republic 

•  Programme “Sun for Schools”  
•  Development of PV technology lead to presence of SME´s operating in 

photovoltaic production chain. 
•  Creation of international laboratory specialising in characterisation of defects in 

amorphous silicon thin film structures at the Institute of Physics of the Czech 
Academy of Science  

•  Participation of various Czech institutions in several international and national 
PV research and demonstration projects 

Estonia •  The highest standard materials science laboratory in Estonia 
•  Setting up of the European Centre of Excellence in PV materials and devices 

at TTU 
Hungary •  Wide PV experience 

•  New PV products 
•  High level of PV education 
•  More and more new PV experts 

Latvia •  Financing 2 national projects:  
Design and Research of the Electro- and Photophysical Properties of 
Photoactive and Polar Organic Molecular Electrets; 

•  Energy-saving Power Electronic Converters and Control Systems with Neural 
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Network and Fuzzy Logic Controllers. 
•  Organisation of demonstration projects (lighthouses, lighting for schools) 

Lithuania •  New top-contact technology for single-crystalline silicon solar cells employing 
self-formation processes that allow cell efficiency to be increased and 
necessary process of process steps reduced. 

•  Establishment of the Centre of Excellence on Semiconductor Materials and 
Devices for Light Technologies (SELITEC) 

Poland •  Project "Development of Photovoltaics for Energy Needs in Poland" financed 
by the Polish State Committee for Scientific Research (KBN) (1,1 Mio EUR) 

•  Establishment of PV Centre (WUT) 
•  Quick development of off-grid installations (traffic signals, navigation aids) 

Romania •  The rural electrification and hybrid systems (wind/PV/diesel generator): 
- small SHS and PV/hybrid systems (demo projects) established by research 

institutes in rural area 
- hybrid systems to assure the electricity supply of mobile phone sites in  

remote areas set up by telecommunication operators 
•  Training on RES including PV Technologies (VOCATIONES project within the 

Leonardo Programme by an international consortium coordinated by IPA and 
NARE).The local promoter was local utility. 

•    PV Building Integration - Solar Amphitheatre at Valahia University - 10 kW 
•  Establishment of the "Solar and Wind Technology Excellence, Knowledge 

Exchange And Twinning Actions Romanian Centre - RO-SWEET" 
Slovakia •  Efficient monocrystalline all-implanted silicon solar cells prepared.  

•  High voltage line safety lights powered by PV. 
Slovenia •  Instalment of the first PV power (1,1 kW) plant connected to the electrical 

network 
•  Co-operation of few Slovenian institutions and companies on international PV 

projects 
•  Fixed prices for qualified producers of energy especially high price for PV and 

investment subsidies for grid-off systems. 
 

6.2. Obstacles which hinder progress in PV RTD activity 
The number of success stories could be much higher if there was not a long list of 
hurdles which prevent quicker PV growth. The barriers in NAS are quite similar to one 
another. Almost each country has to face the problem of lack of PV development 
strategy, low investment potential or low social awareness. This part tries to identify the 
main obstacles and barriers for the implementation of new energy technologies and 
enlargement of RES markets. 
 
According to the PV-NAS-NET partners (see Table 6.2), the political background is the 
most critical factor which hinders progress in the NAS PV RTD. There is no clear 
strategy on the RES development including photovoltaics. The legal framework does 
not support photovoltaics and the potential of PV is underestimated. All the partners in 
PV-NAS-NET suggest that changes in the governmental energy policy are needed, 
mainly by introducing a national RES strategy together with PV programmes. This 
problem is of  considerable importance, especially for the states in the South - East 
Europe, where solar potential suits very much PV system applications. 
 
Another barrier is a lack of sufficient and efficient incentives for the RES development, 
which is a natural consequence of the existing legal environment. It is not possible to 
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promote the PV grid-connected systems if the utilities purchase 1 kWh of the PV 
produced electricity at a lower or slightly higher rate than the conventional one. 
 
The society and decision makers low awareness of PV potential is the next obstacle. 
The public is not informed about the present and future potential of this technology. 
The latter is reflected in lack of the long-term commitments of the state institutions 
supporting the PV RTD and the demonstration activities. The present high investment 
cost of the solar PV electricity, difficult to overcome “die hard” prejudices (e.g. that 
energy produced over the life of PV system is lower than energy used for its 
production) give a bad image. For these reasons it is necessary that the appropriate 
demonstration projects are realised in order to prove the economic and social 
advantages of photovoltaics. 
 
A lack of the market as a barrier is also often mentioned. However, without a 
supportive legal environment it will not be possible to create the market, except for 
niche applications like the off-grid professional systems. This is also the reason why no 
real PV industry exists in the NAS (except for The Czech Republic). Until now the 
semiconductor and the electronics industries have not shown much interest in 
manufacturing the PV cells or modules. 
 
The interaction between the governmental institutions, research centres, universities 
and the industry has already been established and even resulted in some successes. 
However it is still too is weak in the NAS and without any doubts should be improved. 
Some partners perceive the very important role of the PV industry which could strongly 
affect the PV RTD activity. The social and private sector interest would increase the 
market demand for the PV installations and would provoke further production and the 
technological development. Such a feedback might result in an increased financial 
support for research. 
 
Also insufficient level of funds for R&D and for installations is considered to be one of 
the most significant hurdles of PV development in NAS. These countries are not able to 
spare funds for PV technology, which is slightly represented in their national energy 
balance, and potential investors are reluctant to locate their money in the countries with 
unclear and unstable RES policies. Therefore, at present PV programs are supported 
mainly by the European Union. Such a financial situation does not represent a solid 
ground for sustainable and continuous development of PV. 
 
 
Table 6.2: Obstructions/barriers for the implementation of PV RTD activities in the NAS 

Country Obstruction/Barriers 

Bulgaria •  Absence of national RES strategy 
•  Low investment ability potential 

Czech 
Republic 

•  Absence of national PV strategy/programme 
•  Very low (0,20 EUR/kWh) feed-in tariff declared always for one year only, i.e. the 

feed-in tariff is not included in Energy Law. 
•  Insufficient edification of public sector yet  
•  Barriers for feeding of PV electricity to the public grid 
•  Other RES have higher acceptance 

Estonia •  Absence of National PV strategy/programme. 
•  Strong lobby of traditional energy sources (92% energy Estonia produces from 

shale oil) 
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Hungary •  Absence of National PV programme 
•  Lack of funds 
•  The allocation of financing sources  

Latvia •  Absence of National PV programme 
•  Low interest in PV (very expensive, weak publicity) 

Lithuania •  Low acceptance of RES as alternative source of energy 
•  Weak awareness regarding energy conservation and RES due to cheap energy  
•  Low prestige of PV RTD among scientists in country 

Poland •  PV technologies among other RES are seen as the most expensive and not suitable 
for Polish climate conditions 

•  Absence of National PV strategy/programme 
•  Absence of incentives for manufacturing and purchasing PV equipment 
•  Absence of national standards, codes and regulation 
•  Strong coal and gas lobby 

Romania •  Lack of the PV market  
•  Lack of interest for supply from PV from utilities 
•  Lack of funds to implement modern technologies transfer 
•  Lack of favourable legislation including subsidies and incentives 
•  Strong lobby of traditional energy sector  

Slovakia •  Low investment potential 
•  High density and availability of electrical grid 
•  Insufficient awareness of public 

Slovenia •  Low level of prices of fossil fuels 
•  Development instruments are not enough attractive for investors due low level of 

prices of fossil fuels 
•  Low awareness of most parts of society about importance of environmental issues 
•  Long repayment period for investment in PV systems 
•  Discontinuity of subsidies 
•  Although relatively high subsidy (60%) for off-grid PVS is offered, the impact is low 

due to wide spread of electrical network  
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7. SUMMARY AND CONCLUSIONS 
 
The “Photovoltaic Activities in the Newly Associated States” presents the state of the 
art of photovoltaics (PV) in the Newly Associated States (NAS). The review covers the 
following topics and issues: 

•  Organization of PV research and demonstration activities 
•  Stakeholders involved in research and technology development (RTD) 
•  Scientific potential of NAS PV community 
•  PV activities carried out in NAS countries 
•  PV policies and support mechanisms 
•  Achievements and barriers, challenges and needs to the development of PV in 

the NAS.  
In this review, the attempt was made to cover all photovoltaics activities in NAS, from 
research to industry and markets as well as from technology development to 
dissemination and education. 

Background 
The promotion of the renewable energy sources is a high priority of the European 
Union (EU), due to the Kyoto Protocol’s commitments to reduce the greenhouse gas 
emissions and for the reasons of the energy supply security and diversification. The 
objective to double the Renewable Energy sources (RES) share in the EU energy 
supply from 6% in 1998 to 12% in 2010 or 22,1% of the electricity from RES (E-RES) 
will require the increased efforts at both, the Community and the Member States 
(present and new ones) level. In the new, enlarged European Union (EU-25) this target 
will become more ambitious and to reduce the gap between the new and the old EU 
members will be, as it seems, a vital factor influencing the European competitiveness 
on the global PV market.  
  
Photovoltaics has a great potential as a powerful renewable energy source and 
technology, which can be deployed into a wide range of competitive applications and 
growing markets and, finally, contribute to a sustainable, secure and efficient energy 
supply. For the these reasons, PV is one of the prioritized technologies in the 6th 
Framework Programme. Although the costs of PV have been dramatically reduced 
during the last decades, a further cost reduction is indispensable for this technology to 
compete in new and larger applications and markets. Thus, a strong RTD effort, aimed 
at all the issues that may contribute to cost reductions, is a key to achieve the 
objectives. There should be a joint effort of the Community and all its member states to 
strengthen the co-ordination and co-operation between RTD institutions in order to 
further improve coherence and efficiency of PV RTD and strengthen the European 
Research Area, and, finally, to corroborate and extend Europe’s leadership in the 
advanced technologies research and industry. 
 
Coordination and Organisation of National PV Activities 
The priorities in the NAS energy RTD depend strongly on the general energy policy of 
each country. Almost all countries have their own strategy for the development of RES, 
e.g. by setting a minimum share of RES in the whole energy mix. The documents 
concerned are very important as they manifest the states’ intention to support RES. 
However, photovoltaics plays a minor role in all RES strategies in question. Only two 
countries (Poland and Romania) have actually included more specific goals referring to 
the development of PV. The respective Governments indicate an installed capacity of 
1,3 MW for Poland and 2 MW for Romania by 2010.  
 
There is no central authority to coordinate the activities related to renewable energy 
issues. The responsibility is usually scattered among several ministries who are only 
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partly responsible for the renewable energy development. Although some countries 
(Lithuania, Czech Republic, Hungary and Poland) have formulated the PV/solar 
programmes, they have not been implemented or there is no continuity of the support. 
Most of the NAS countries indicate a lack of the dedicated national PV RTD as one of 
the most important factors obstructing the PV development.  
Only in the Czech Republic, there is a substantial demonstration programme called 
“Sun for Schools”. It aims at installing small grid-connected PV systems at schools and 
bigger systems at specialised secondary schools and universities.  
 
Universities and research institutes (the Academy of Sciences or industrial) play an 
important role in the NAS PV research. Their focus is usually on basic research on 
materials and solar cells as well as on the education. From the survey, it was found 
that there is a quite considerable number (about 265 scientists and 430 people of total 
staff) working in almost 65 units of the research institutions and companies. It shows 
that there exists a big intellectual potential in the NAS.  
 
The Centres of Excellence dedicated to the solar energy/PV were established in five 
countries (Bulgaria, Estonia, Lithuania, Poland and Romania) with the help of the 
European Commission. These Centres serve as focal points to conduct and stimulate 
research and demonstration activities, organise meetings, workshops and conferences, 
and disseminate information. The setting up of these Centres gave some new impetus 
to the development of PV in the NAS by promoting solar photovoltaics as a reliable and 
economic energy source and technology.  
 
PV RTD Activities 
NAS countries are active in nearly all most important fields of PV RTD, from different 
materials for photovoltaic cells to inverters and other components of grid connected PV 
systems. One can point out a well developed research infrastructure for investigating 
the basic materials used in photovoltaics: all forms of silicon (crystalline, polycrystalline, 
and amorphous), chalcopyrite based materials for the thin-film cells, and the organic 
PV materials. For instance, the programme "Development of Photovoltaics for Energy 
Needs in Poland" has covered basic topics of PV, ranging from material research 
through manufacturing of the solar cells and modules to the PV system testing. As the 
outcome of this programme a multicrystalline silicon solar cells production line on a 
laboratory scale has been set up, the laboratory for the amorphous silicon solar cells 
has been opened and the cells and modules testing site organised.  
  
PV research has a relatively long tradition in the NAS countries, both in the theoretical 
and experimental field, having resulted in major achievements, for instance in the fields 
of thin-film chalcogenides (Estonia, Bulgaria and Poland), tandem and heterojunction 
cells based on the amorphous silicon/crystalline silicon system (the Czech Republic) or 
advanced and low-cost multicrystalline silicon technology (Hungary) The quantity and 
quality of achievements have reached a considerable level despite of the rather limited 
(financial and other) resources and of the lack of the legislative support for the PV 
development. The success of PV RTD and the implementation of results depend very 
much on the enthusiasm, professional skills, and on the individuals’ devotion.  
 
One has to remember that the main factor for the above mentioned achievements is 
the availability of the highly qualified researchers potential in the field of fundamental 
studies, material sciences and the solid state electronics which turned from the 
semiconductor industry to other fields in 1990s, e.g. to the photovoltaic research and 
development. This can be perceived as a prerequisite for the further renewables 
development, and thus photovoltaics in the NAS. However, it is of utmost importance 
now to create the favourable conditions for the NAS researchers to avoid brain drain. 
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Funding 
The PV RTD is usually placed in the frame of general RTD programmes (Bulgaria, 
Czech Republic, Poland and Romania) and therefore there are no funds devoted 
directly to PV RTD or demonstration programmes. In addition, the possibilities of the 
PV RTD national funding are limited and the funds from the national sources are often 
scarce and discontinuous which renders the long-term development more difficult.  
 
The total available funds for PV RTD and demonstration activities in the period from 
1996 to 2003 amounted only to 13,5 mio Euro, out of which 55% comes from national 
funding and 45% from other sources (mostly from the European Commission). For 
comparison, PV funding was 120 million Euro in the 5th Framework Programme 
(during 4 years). The relative (per capita) funding of the PV activities varies greatly 
from country to country. In some small countries (e.g., Estonia, Lithuania) a relatively 
large funding is available thanks to the presence of a highly educated research group 
and some active and resourceful individuals.  
 
Support from the European Commission is considered to be crucial for the PV 
development in the NAS (5,3 mio EUR in 1996 – 2003). Due to the relative scarcity of 
the financial support for the general RTD in the NAS, the EU policies can have a great 
influence on the national research agenda. This impact has been noted to be 
particularly strong in the renewable energy sector. This support as it is, apart from 
other advantages, also has an important political factor allowing the researchers 
working in the PV field to have better motivation for their activities on the national level. 
It gives impetus to gain some support from the government for the PV activities. The 
European Commission networking projects (PV-NET, PV-EC-NET, PV-NAS-NET and 
others) have been very important to foster the collaboration. The approach reflected in 
these projects usually coincides well with the approach described in the Commission 
communication "Towards a European Research Area".  
 
The attractivity and importance of the EU RTD programmes is unquestionable. 
However, a bilateral co-operation with the states in and outside the EU is also 
considered to be very positive as a way to increase the level of research and 
researchers’ qualification in the Newly Associated States. The bilateral co-operation 
with USA, Asian states was found to be beneficial (Czech Republic and Poland). Co-
operation also exists between NAS countries (Bulgaria, Estonia). NAS countries 
(Bulgaria, Lithuania) have also traditionally good contacts with the best institutions from 
the Commonwealth of Independent States. This provides promising perspectives for 
NAS by building a bridge between the EU and the CIS. 
 
To some extent, the sources of financial support are available through various funds 
working in the field of the environmental protection. However, these funds usually 
support demonstration or market activities. 
 
Achievements, Needs and Challenges 
The great intellectual potential capacity can be – and already is - used and 
interconnected by the European Commission, putting stress on the establishment of 
European networks co-operating in RTD projects. The NAS potential could be best 
exploited by involving the NAS countries researchers in different networks and 
coordinated actions. The research infrastructure and the qualified research personnel 
that exist in these countries could eventually become the basis for a further 
development of PV RTD and for a wider use of the photovoltaic solar energy. However, 
all NAS countries state that the co-operation with the EC programmes should be 
considerably intensified in order to fully take advantage of their potential and capability. 
 
The installed power and type of the photovoltaic systems are one of the parameters 
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which may indicate the volume of different PV activities and the effectiveness of the 
national PV policies and support mechanisms. For the first time the survey of the 
existing PV installations in NAS was conduced. The installed power is less than 0,7 
MW in the ten NAS countries assessed. The Czech Republic is a regional leader in 
terms of industrial PV activities (Solartec). Comparatively high on-grid PV capacity 
installed reflects the success of the Czech national demonstration program “Sun for 
Schools“ carried out during the last two years together with the demonstration projects 
realized thanks to the support from the European Commission.  
 
Although the public awareness of the benefits of PV is rising, its level is still not 
sufficient to affect the NAS countries decision makers. Many conferences, workshops, 
and seminars devoted to the solar energy are organized in the NAS countries every 
year. Also, more and more educational PV equipment is being installed both in schools 
and universities. An increasing number of off-grid applications and demonstration 
projects (the latter supported predominantly by the European Commission) plays an 
important role in the promotion of PV in NAS countries.  
 
The interaction between the governmental institutions, research centres, universities 
and the industry has already been fostered and resulted in major achievements and 
some success stories. However, the connection between the RTD institutes and the 
industrial sector is still rather weak. One important reason are the relatively low 
investments from the industrial sector in technology research. This leads to the 
situation where the research outcomes can not be implemented into the market cycle. 
Subsequently, the development of this new innovative technology is restrained. Some 
partners perceive the very important role of the PV industry which could strongly affect 
the PV RTD activity. Increased awareness and interest in society and private sector 
would stimulate the demand for PV installations and would trigger further production 
and the technological development. Such a feedback from the market might result in an 
increased financial support for the research and investigations area widening. Some 
countries (Estonia, Lithuania) conclude that the only way to increase the interaction 
with the industry in the future would be to find foreign companies interested in the RTD 
work performed by their scientists. 
 
Conclusions 
The history of PV in the Newly Associated States is not long yet but some countries 
can already be proud of their achievements in this field, e.g. Czech Republic. The 
photovoltaic activities are slowly emerging and markets are already being created in 
the NAS. That is a good point but only a good starting point. Further success stories 
are needed in order to convince decision makers to create favourable legal 
environment, to attract more potential investors and convince will-be customers to 
invest their funds in the PV installations. A clear commitment and stable framework are 
necessary in order to make different stakeholders invest in NAS (PV RTD), not only to 
create new wealth but also to prevent further losses (brain drain).  
 
The public and politicians’ lack of interest in PV lead to bad prerequisites for investment 
and further success. Although some instruments of support exist in the NAS, they are 
targeted mainly at other RES, they do not give priority to PV. RES policies are unclear 
and unstable. Therefore potential investors are reluctant to locate their money in the 
NAS countries. Such situation does not give a solid ground for a sustainable and 
continuous development of photovoltaic technology and industry.  
 
There are significant differences in the extent of the PV RTD among the Newly 
Associated States and even bigger differences when compared with those in the EU 
Member States. There is a need for overcoming the existing barriers for the PV 
development in NAS countries. The new enlarged European PV industry and the 
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energy market require a very deliberate emphasis on the technology transfer and 
dissemination, if new and improved energy technologies are to be successfully 
developed. It is also of strategic importance to have information updated and 
exchanged and to use the latest results available. This helps to avoid duplications or 
mistakes earlier made by others, etc., and, if possible, to orientate the ongoing 
research activities towards the problems and key issues relevant in the context of the 
Enlarged European Union.  
 
There are significant differences in the extent of the PV RTD among the Newly 
Associated States and even bigger differences when compared with those in the EU 
Member States. There is a need for overcoming the existing barriers for the PV 
development in the NAS countries. The new enlarged European PV industry and the 
energy market require a very deliberate emphasis on the technology transfer and 
dissemination, if new and improved energy technologies are to successfully develop. It 
is also of strategic importance to have the updated information, to use the available 
results, to avoid the mistakes made earlier by others, etc., and, if possible, to orientate 
the ongoing research activities towards the problems which are vital for the Enlarged 
European Union.  
 
To sum up, photovoltaics may develop in NAS. For this, there are still many 
opportunities to be effectively exploited and some barriers to be overcome. A 
pool of highly skilled PV researchers, appropriate infrastructure and external 
funds constitute the prerequisite for a strong PV RTD in NAS. In order PV to 
become also a powerful technology and industry, awareness should be 
increased in society and among the key decision makers. Especially the legal 
and market framework should be developed and strengthened in order to make 
key stakeholders invest in PV in NAS countries. These countries can thereby 
effectively deploy their potential and contribute to corroborate and extend the 
European leadership in the advanced technologies research and industry. 
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ANNEX 1. Institutions in the Newly Associated States working in the field of PV RTD, Demonstration and Dissemination. 
 

Country Institution, city web-site or contact RTD, Demo, 
Diss 

Topic related to PV No of 
staff 

(total) 

No of 
scientists 

Bulgaria Central Laboratory of Solar Energy and New 
Energy Sources, Bulgarian Academy of 
Sciences, Sofia 

http://www.senes.bas.bg RTD 
Demo 
Diss 

Materials and technologies for solar 
cells; modules, devices and systems; 
Performance and testing 

28  20

 Institute of Applied Physics, Bulgarian 
Academy of Sciences, Plovdiv 

milanova@yahoo.com  RTD AIIIBV materials for solar cells 5 4 

 TU – Sofia vl_lazarov@tu-sofia.bg Demo, Diss Invertors, monitoring 4 2 

 TU-Gabrovo markova@TUGAB.bg Demo Diss  PV system design, education 6 3 

 TU-Varna UEC”Energy-Nature-Balkan” RES 
Education Centre 

LORA@triade.bg     Demo, Diss monitoring 5 2

 South-western University of Blagoevgrad mstoev@mail.bg Demo, Diss PV systems 5 4 

 ICM – RZ ltd., Plovdiv,  www.inetg.bg/home/icmeng     

Czech 
Republic 

Solartec s.r.o. http://www.solartec.cz RTD, DEM, 
DIS 

Crystalline silicon solar cell technology, 
PV systems and application 

40  3

 Poulek Solar http://www.fotovoltaika.cz/fo
tovoltaika.htm 

RTD, DIS Solar tracking systems 2 2 

 Institute of Physics, Academy of Science, 
Department of Optical Crystals 

http://www.fzu.cz/depart
ments/optcryst/ 

RTD Study of optical properties and light 
trapping in nano/microcrystalline Si 

5  4

 Institute of Physics, Academy of Science, 
Department of Thin Films 

http://www.fzu.cz/depart
ments/thinfilms/ 

RTD   Growth process and transport 
properties of amorfous and 
microcrystalline silicon 

11 9

 Charlie University in Prague, Faculty of 
Mathematics and Physics, Department of 
Macromolecular Physics, Group of 
semiconductor physics 

http://kmf.troja.mff.cuni.c
z/ 

RTD, DIS Measurement of diffusion lengths  
and study of GaAs/GaSb and 
GaSb/GaSb junctions  

5  3
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 Czech  Technical University in Prague, 
Faculty of Electrical Engineering, 
Department of Electrotechnology 

http://k313.feld.cvut.cz/    RTD, DEM,
DIS 

Characterization of solar cells,  
education in photovoltaic, research 
on PV systems 

3 2

 Technical University of Brno, Faculty of 
Civill Engineering, Deparment of Physics 

http://fyzika.fce.vutbr.cz/    RTD Characterization of solar cells – 
noise spectroscopy 

2 2

 Technical University of Brno, Faculty of 
Electrical Engineering and
Communication

 
http://www.feec.vutbr.cz/
UFYZ/veda/labor-en.htm 

, Deparment of Physics, 
Czech Noise Research Laboratory 

RTD   Characterization of solar cells – 
noise spectroscopy 

3 3

 VŠB - Technical University of Ostrava, 
Faculty of Electreical Engineering and 
Computer Science 

http://napajenisluncem.vs
b.cz 

RTD, DEM, 
DIS 

Operation of 20kW PV system, 
education in photovoltaic, research 
on PV systems, Competition for 
small vehicles – models – „Powered 
by Sun“ 

3  2

 VŠB – Technical University of Ostrava, 
Faculty of Mettalurgy and Materials 
Engineering, Department of Non-ferrous 
Metals, Refining and Recycling 

http://www.fmmi.vsb.cz/n
onferrous/ 

RTD    Crystalline semiconductor materials 2 2

 Technical University of Brno, Faculty of 
Civil Engineering, Deparment Building 
Construction 

http://www.fs.vutbr.cz/    RTD, DEM,
DIS 

Evaluation of physical behaviour of 
low energy hauses,  implementation 
of RES into civil engeneering, BIPV 

2 2

 Eurosolar http://www.eurosolar.cz DIS Publication, Solar award 2 0 

 LEA – Ligue of Environmental Alternatives http://www.lea.ecn.cz    DIS Competition – Solar Ligue of Czech 
Communities 

2 0

Estonia Tallinn Technical University, Tallinn www. ttu.ee/opto RTD Materials and devices 33 26 

Hungary VHJ Ltd., Budapest www.vhj.hu RTD System 6  4

 MFA Inst. Budapest 

barsony@mfa.kfki.hu 

RTD  
  

Material and Devices
8 5

Accusealed Ltd. Budapest RTD Energy storage 9 3

www.mfa.kfki.hu 

  info@accusealed.hu     
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  Solart-System Ltd. Budapest www.solart-system.hu 

info@solart-system.hu. 

RTD  
  

System
2 2

BME, Budapest RTD Measuring Technology 7 6

 Semilab Ltd. Budapest semilab@semilab.hu RTD Metrology of PV materials 6 4 

 Szent Istvan Uni. Godollo RTD Demonstration System 6 6

Kraft Ltd. RTD Devices&Production

Latvia Institute of Physical Energetics,  www.innovation.lv/FEI, 
shipkovs@edi.lv 

RTD Materials and Devices 5 3 

 Riga Technical University,  www.rtu.lvs     RTD Devices 4 3

Lithuania Institute of the Lithuanian Society of 
Scientists, Vilnius 

http://msi.lms.lt/    RTD Single crystalline silicon cell technology, 
selformation processes 

10 3

 Semiconductor Physics Institute, Vilnius http://www.pfi.lt RTD AIIIBV semiconductor structures for high-
efficiency solar cells, Single crystalline 
silicon cell technology 

10  4

 Physics Department, Vilnius University http://www.ff.vu.lt RTD Microcrystalline silicon, lifetime 
measurement by mw techniques 

2  2

 UAB Saules energija, Kaunas  DIS photovoltaic modules, photovoltaic 
systems, portable power systems 

6  1

 UAB Vilniaus Ventos Semiconductors, Vilnius  DIS Single crystalline silicon cells 4 1 

POLAND 

 

Warsaw University of Technology, 
PV Centre 

www.pv.pl 
www.imio.pw.edu.pl 
pietruszko@imio.pw.du.pl 

RTD, Demo, 
Diss 

Design, installation, monitoring and 
testing of PV systems, amorphous 
silicon, education, strategy 

10  5

  timarne@eet.bme.hu     

IFARKAS@FFT.GAU.HU     

   kraft@kraft.kfkipark.hu     
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 Wroclaw University of Technology  
Institute of Microsystem Technology  
Solar Lab  

zdanowic@pwr.wroc.pl 

 

RTD, Demo Measurement, calibration,  
Design and installation.  
Design and manufacturing of advanced 
measurement systems (hardware + 
software) connected to PV elements 
Monitoring of solar radiation  

7  1

 University of Opole  
Faculty of Mathematics and Physics  
Department of Process Engineering  
Institute of Electrotechnics  

waclawek@uni.opole.pl  

 

RTD   Acquisition data systems for PV and 
meteorology. 

7 3

 The University of Mining and Metallurgy  
AGH, Department of Electronics  

 

kolodzie@uci.agh.edu.pl  

pisar@uci.agh.edu.pl 

 

RTD   Investigation of amorphous silicon and 
devices - optimising reactive sputtering 
and glow discharge technology of 
amorphous silicon and a-SiN and a-SiGe 
alloys.  

15 6

 Lublin University of Technology  
Department of Electrical Driving Systems  

drives@electron.pol.lublin.pl 

 

RTD   Acquisition data system, recording on-
line PV generator energetic parameters 
in East-Poland climatic terms  

5 3

 Technical University of Lodz, Institute of 
Electronics 

lisikzby@ck-sg.p.lodz.pl 

sibinski@ck-sg.p.lodz.pl 

RTD    CdS 1

 University of Rzeszow  RTD CdTe  1 

 Technical University of Lodz, Department of 
Microelectronics and Information Technology 

RTD PV systems 1

 Lublin University of Technology  
Faculty of Management and Bases of 
Technics, Department of Physics  

olchowik@antenor.pol.lublin
.pl  

RTD GaAs (basic research) 6 3 

 Institute of Metallurgy and Materials Science 
Polish Academy of Science  

http://www.imim-
pan.krakow.pl  

RTD multicrystalline Si, lab scale production 
of cells and modules 

8  5

 Warsaw University of Technology  
Faculty of Physics  

bacewicz@if.pw.edu.pl  RTD research on CuInSe2 (CIS) and related 
compounds 

7  3

 The Institute of Electron Technology mwegrz@ite.waw.pl RTD Monocrystalline Si solar cells 1 1 

napier@dmcs.p.lodz.pl     

45 

mailto: waclawek@uni.opole.pl
mailto: kolodzie@uci.agh.edu.pl
mailto: drives@electron.pol.lublin.pl
mailto:lisikzby@ck-sg.p.lodz.pl
mailto:sibinski@ck-sg.p.lodz.pl
mailto: olchowik@antenor.pol.lublin.pl
mailto: olchowik@antenor.pol.lublin.pl
http://www.imim-pan.krakow.pl/
http://www.imim-pan.krakow.pl/
mailto: bacewicz@if.pw.edu.pl
mailto:mwegrz@ite.waw.pl


 

 Silesian University of Technology, Faculty of 
Automatic Control, Electronics and Computer 
Science 

drabczyk@boss.iele.polsl.gli
wice.pl 

RTD    mc-Si 3 3

 Warsaw University of Technology, Faculty of 
Electrical Engineering 

http://www.isep.pw.edu.pl RTD, Demo Electrical systems   

 Institute of Fundamental Technological 
Research 

Htpp://www.ippt.gov.pl    RTD passive solar 
ecobuilding 0 1

 Technical University of Lublin Institute of 
Electrical Engineering and 
Electrotechnologies ASPPECT 

tadeuszj@eltecol.pol.lublin.
pl 

 PV in integrated heating systems 
solar resources measurment 8  6

Romania ENERO, Bucharest www.enero.ro     RTD, Demo, RTD

Diss 

8 5

 ICPE – NESL, Bucharest www.icpe.ro RTD, Demo, 

Diss 

PV demo 

PV components(modules, inverters, etc) 
30  12

 “Valahia” University, Targoviste -RDEE www.valahia.ro Demo Diss integrated PV in buildings 10 8 

 ICEMENERG www.icemenerg.ro Demo Diss. PV systems for isolated areas 12 10 

 IPA SA, Bucharest www.ipa.ro Demo, Diss PV systems for isolated areas 4 2 

 NARE – Romanian (National) Agency for 
Renewable Energy, Bucharest 

www.renerg.pub.ro Demo, Diss. 
Consulting 

PV systems for isolated areas 
PV Policy 
Training Activities 

4  2

 ARCE – Romanian Agency for Energy 
Conservation 

Web-site under construction Diss Promotion and Financing RES Activities 2 2 

 Polytechnic -University, Bucharest –Faculty of 
Electrotechnics 

www.pub.ro Demo, Diss. PV systems connected to the grid (under 
development) 

5  5

 APER -Romanian Energy Policy Association www.aper.ro     Diss consulting 1 1

Slovakia Bratislava, Slovak Academy of Sciences 
(SAS) – Institute of Physics 

www.sav.sk 

emil.pincik@savba.sk 

RTD Solar Cells Research and Development 12 10 
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 Bratislava, SAS – Institute of Electrical 
Enegineering 

www.sav.sk 

elekkude@savba.sk 

RTD High Efficiency Solar Cells for Space 
Application 

6  5

 Bratislava - Slovak University of Technology www.elf.stuba.sk 
ruzinskm@elf.stuba.sk 
salyv@elf.stuba.sk 

RTD   Solar Cells Based on III-V Materials, 
Modules and Systems. 

6 4

Slovenia Faculty of Electrical Engineering, Ljubljana     www.fe.uni-lj.si RTD, Diss Tandem a-Si:H and 
Heterojunction a-Si:H/c-Si solar cells 
Trap-assisted transport in p-n a-Si:H 
junctions 
Multi-layer and thin film CIGS solar cells 

8 3

 Faculty of Electrical Engineering and 
Computer Science, Maribor 

www.powerlab.uni-mb.si    RTD, Diss PV components, Education and 
dissemination 

2 1

 Kon Tiki Solar, Kamnik www.kontiki-solar.si    Demo,Diss PV systems 2 1

 APE Agencija za prestrukturiranje energetike, 
(Energy Restructuring Agency), Ljubljana  

www.ape.si Demo, Diss PV systems 1 1 
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ANNEX 2 Participation of the Newly Associated States in 5 FP RTD and Demonstration Projects 
 

 
 

No      Project Number Acronym Title Partners Institute Country 

Coordin
ator 

country 

1. 

NNE5-1999-00070    FAST-IQ

Fast Inline Characterisation Tools For 
Crystalline Silicon Material And Cell 
Process Quality Control In The PV-
Industry. 

SEMILAB Semilab Semiconductor Physics 
Laboratory Co. Ldt. HU D

2. 
NNE5-2001-00168   ADVOCATE 

Advanced Dry Processes For Low Cost, 
Thin Multicrystalline Silicon Solar Cell 
Technology-target Action L 

MFA 
Research Institute for Technical Physics 
and 
Materials Science 

HU B

3. 
NNE5-2001-00175    RE-Si-CLE Recycling Of Silicon Rejects From PV 

Production Cycle - Target Action L UCY University of Cyprus, Department of 
Physics CY F

4. NNE5-2001-00774      CAC Controlled Atmosphere PV Concentrator SOLARTEC Solartec S.R.O. CZ E

5. 
NNE5-1999-00245 HEEC High Efficiency Energy Convertor FEI STU 

BRATISLAVA 

Slovak University of Technology 
Bratislava, Faculty of Electrical 
Engineering And Information Technology 

SK  I

6. 
NNE5-1999-00277    DOIT

Development Of An Optimised 
Integrated Thin Film Silicon Solar 
Module 

IPP Institute of Physics, Academy of Sciences 
of the Czech Republic CZ EL

7. 

NNE5-1999-00278    DRASIC

A New Approach To Studying 
Metastable Properties of Amorphous 
Silicon Thin Films and Their Impact On 
Solar Cells Performance 

IP SAS/OPTICAL 
ANALYSIS 

Institute of Physics, Slovak Academy of 
Science/Optical Analysis CZ/SK UK

8. NNE5-1999-00451   CORSO Cost Reduction In The CdTe Thin Film 
Solar Cells BAS Bulgarian Academy of Sciences BG D 

9. ENK6-CT2000-00345    AFRODITE Advanced Façade And Roof Elements 
Key To Large Scale Building Integration 

SOLAR LAB Solar Lab  
Institute of Microsystems Technology, 

PL B
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Of Photovoltaic Energy Wroclaw University of Technology 

10. NNE5-2000-00160  IMCAD Optimized CdTe For High-efficiency Thin 
Film Solar Cells TTU Tallinn Technical University EE D 

11. PROSPECT
US 

Universal Innovative Processing 
Scheme For Industrial Crystalline Solar 
Cells 

MFA Research Institute for Technical And 
Materials Science HU  B

12. 
NNE5-2000-00277    DOIT

Development Of An Optimized 
Integrated Thin Film Silicon 
Solar Module 

IPP Academy of Sciences of The Czech 
Republic CZ EL

13. NNE5-2001-00201   PV-EC-NET Co-ordination of European and National 
RTD Programmes for PV Solar Energy PV CENTRE Politechnika Warszawska (Warsaw 

University of Technology) PL NL

14. 

NNE5-2001-736 PV 
Enlargement 

Technology Transfer, Demonstration 
and Scientific Exchange Action for the 
Establishment of a strong European PV 
Sector 

PV CENTRE Politechnika Warszawska (Warsaw 
University of Technology) PL  D

15. 
NNE5-2001-00024  EVEREST

Evaluation, Valorisation And Extension 
Of Renewable Energy Sources Use In 
Traditional Mountain Huts. 

PZS Planinska Zveza Slovenije SI F 

16. 
NNE5-2001-00767     SEVILLA PV 

The Worlds Largest Double 
Concentration Pv System - Pv Electricity 
For Southern Europe At Lowest Costs 

SOLARTEC Solartec S.R.O. CZ E

17. 
NNE5-2002-00039  EUROPV Euroconference On Photovoltaic 

Devices  UL University of Ljubljana 
Faculty of Electrical Engineering  SL SL 

18. 

NNE5-2002-00086  SOL-MED II 

Widening The Use Of European Solar 
Thermal Technol In Mediterranean 
Countries Following The Successful 
Model Of Greece.part B: I, F, Ro, Bg, Tr 

SEC/TRAPEC/M
ERKAT 

Sofia Energy Centre Ltd./TRACTEBEL 
PROJECT MANAGERS, ENGINEERS & 
CONSULTANTS/MERKAT Energy-
Environment-Industry Manufacturing, 
Marketing, Consulting And Representation 
Inc. 

BG/TR/
RO EL 

19. NNE5-2002-00019 PV-CENTER  Photovoltaic Centre of Competence PV CENTRE Warsaw University of Technology PL  PL 

NNE5-2000-00177 
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20. 

NNE5-2002-00046 PV-NAS-NET

 Accompanying Measures For Co-
ordination of NAS and European Union 
RTD Programmes on Photovoltaic Solar 
Energy 

PV CENTRE Warsaw University of Technology PL PL 

21. NNE5-2000-00548 PVNET Development of a roadmap for PV R&D 
in the EU PV CENTRE Warsaw University of Technology PL D 

22. 

 ENERBUILD Energy in the Built Environment  
TUB, IPA SA, BUT, ECEE, CTU, Intermo, 
WUT, IPE LAS, SUT, BSRECT US, IHST 
Ecofys PL, TUC, INCERC, ZRMK, UL, LEI

CZ,, PL, 
LV, SK, 
BG, RO, 
SI,  LT, 

HU 

IR 

23. 
NNE5-2002-00017   PV-EST Materials and Technologies for 

Photovoltaic Applications from Estonia TTU Tallinn Technical University EE EE

24. 
HPRN-CT-2000-00141 ETA SOLAR 

CELLS  

A Challenging Solar Cell concept- the 
Skilful Intercalation of a nano-structured 
Semiconductor by an extremely Thin 
Copper(Indium) Sulphide Adsorber 

TTU Tallinn Technical University EE  NL
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ANNEX 3. RTD Projects in the Newly Associated States 

 

Country RTD projects 

Bulgaria •  Advanced dry processes for low cost thin multicrystalline silicon solar cell technology”, NNE5-2001-00168  

•  Temperature behavior of PV solar modules  

•  Optimization of PV modules for hot climates  

•  Low cost technological processes for dielectric films as passivation of silicon solar cells  

•  “Bulgarian Centre of Solar Energy” NNE5-2002-00026 - PV module automatic testing under real conditions  

•  Solar grade Czochralski silicon crystals, ICM Ltd., Plovdiv  

•  Thin film solar cells from semiconductor compounds“ 7IP 0501 29 

•  Solar cells of high efficiency with low cost processes“ 7IP 65 688 

Czech Republic 6 EC projects 
•  FICOPACR - The First Coloured Photovoltaic Façade in the Central Europe 
•  PV ENLARGEMENT ; NNE5-2001-00736 
•  CAC - Controlled Atmosphere PV Concentrator; NNE5-2001-00774 
•  SEVILLA PV - The World Largest Double Concentration PV System – PV Electricity from Southern Europe at Lowest Cost; NNE5-2001-00767 
•  NEST -  
•  DOIT –  
•  Sun for School - Demonstration project with the RTD elements (data collecting and evaluation) –  4 grid-connected PV systems of 20 kW 
3 national projects 
•  Research and Development for Low Cost Solar Cell Technologies – VaV-300-01-03 
•  Research and Pilot Project for Exploitation of BIPV solar modules – VaV-320-11-03 
•  Effect of Polluted Atmosphere on Reduction of PV Systems Output in Dependence on Locality and Installation Condition in the Czech Republic 

– VaV-320-13-03 

Estonia 4 EC projects 
•  A challenging solar cell concept – the skilful intercalation of a nano-structured semiconductor by an extremely thin copper (indium) sulphide 

adsorber, HPRN-CT-2000-00141 
•  The European Polymer Solar Battery, NNE5-2001-00544 
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•  Materials and Technologies for Photovoltaic Applications from Estonia NNE5-2002-00017 
3 national programmes 
•  Chemistry, physics and technology of PV materials,  
•  Polycrystalline compound semiconductor materialsfor PV  
•  Organic semiconductors as coatings and material for PV cells 
7 subprojects 
•  Composites and multilayers of Zn Cd Chalcogenides with conductive polymers structure,  
•  Formation of semiconductor materials and growth of thin films by spray pyrolysis method, 
•  Inorganic-polymeric composites for solar cells 
•  Electrochemically and chemically deposited layers for solar cell elements 
•  Optical coatings for solar energetics 
•  V-L-S Phase Equilibria in (II-VI)-(II-VII) and Development of Materials for Microwave Optoelectronics and PV Solar Cells,  
•  Recombination processes in CulnSe2-compounds 

Hungary •  Hydrogen based energy storage 

•  Electric and photoelectric behaviours of two multijuction Schottky and heterojunctions 

•  Research and development of modern converter circuits for PV grid connections 

•  Metrology and tool developments for PV materials 

•  “ADVOCATE” Advanced Dry Process for low-Cost, Thin Multicristalline Silicon Solar Cells Technology 

•  Solar power source - Development of 3 phase 50-150kW grid connected inverter (mainly for export). 

•  Solar power supply 

•  Quasiautonomous solar power supply- 700 kWh/year, 500VA  

•  Innovation Centre for Solar Energy Technologies 

Latvia •  Design and Research of the Electro- and Photophysical Properties of Photoactive and Highly Polar Organic Molecular Electrets 

•  Energosaving Power Electronic Converters and Control Systems with Neural Networks and Fuzzy Logic Controllers 

•  Methodological aspects, technical, economical problems of domestic and renewable energy resources utilization in the innovative economics 
conditions 

Lithuania •  Single crystalline silicon cell technology, self-formation processes 

•  A3B5 semiconductor structures for high-efficiency solar cells, Single crystalline silicon cell technology 

•  Microcrystalline silicon, lifetime measurement by mw techniques 

52 



 

•  Photovoltaic modules, photovoltaic systems, portable power systems 

•  Single crystalline silicon cells 

Poland National: 
•  Program "Development of Photovoltaics for Energy Needs in Poland", covering basic topics of PV, ranging from the material research through 

manufacturing of solar cells and modules to the PV system testing. (1999 – 2002); 8 institutions 
•  Projects on CIS, GaAs, amorphous silicon funded by KBN (Committee for Scientific Research) 
EC 
•  PV-EC-NET, PVNET, PV-NAS-NET, ENERBUILD 
•  PV Enlargement 
•  SOLTRAIN (ALTENER) 
•  Afrodite 
•  PV-Catapult, BIPV-CIS 

Romania •  ICOP-DEMO -4080-98 Project Solar Amphitheatre (10kW + 20 m2 – flat-plate solar thermal collectors)  

•  JOU-CT92-0036 - Conception, achievement, tests of a PV cold storage room 

•  Building integration of PV and Solar thermal collectors 

•  Other activities were developed in small RTD projects, like PV Components (PV modules, inverters, controllers, solar irradiance sensors, 
storage batteries). The monocrystalline silicon solar cells dedicated to PV modules and solar irradiance sensors were developed on small scale 
in the Research Institute for Electrical Engineering –New Energy Sources Laboratory (ICPE-NESL). The fundamental research in the PV was 
carried out in Physics and Electronics Departments of the Technical Universities and the National Institute for Materials Physics and 
Engineering. 

Slovakia •  Photovoltaic RES based on crystalline silicon 
•  Photovoltaic RES – cells and modules, accelerated ageing tests 
•  Photovoltaic RES based on III-V materials 
•  a-Si:H for solar cells 

Slovenia •  Tandem a-Si:H 
•   Heterojunction a-Si:H/c-Si solar cells  
•  Trap-assisted transport in p+n+ a-Si:H junctions 
•  Multi-layer and thin film CIGS solar cells 
 Partner in few network projects: aSiNet, PVNET, EUROPV, SOLTRAIN, ADVOCATE 
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ANNEX 4. Demonstration Projects in the Newly Associated States 

 
Country   Demonstration projects

Bulgaria •  10 kW PV grid-connected system, CL SENES, Sofia  

•  „Development of a pumping system powered by solar energy“, UNESCO, CL SENES, Sofia  

•  PV lighting and power supply for charity schools and houses, CL SENES, Sofia  

•  PV power supply for telecommunication needs, CL SENES, Sofia  

•  PV system for autonomous feed-up at the peak of Murgash, CL SENES, Sofia  

•  3 kW PV system, RES education centre – University of Mining and Geology, Sofia 21000 

•  3 kW PV systems, Centre for education, South-Western University – Blagoevgrad, BAS – Sofia  

•  10 kW grid-connected PV system, TU-Gabrovo  

•  1,5 kW PV system at the Technical University – Varna  

Czech Republic •  Sun for Schools - Demonstration project – appr. 164 various grid-connected PV systems including display 

•  Monitoring and evaluation of 3kW demonstration system 

•  1st PV façade of 6kW in the Czech Republic in Prague in 2000 (one of the first coloured façades worldwide-) 

Estonia •  2 kW grid- connected  

Hungary •  Quasiautonomous solar power supply- 700 kWh/year, 500VA  

•  Innovation Centre for Solar Energy Technologies 

•  Research, Educational and demonstration PV system Szent Istvan University Godollo. 

Latvia •  PV components demonstration projects:  

a) Sinusoidal inverters 220V/50 Hz (200W for 24 V) produced by IPE and Energi-R. 1999 – 2000. 

b)  PV/solar collectors (100W PV for circulation pump for 6 m2 solar collector). Latvian Council of Science grant N 01.0551.2000 – 2003. 

•  4 kW PV system for lighting for school. 

Lithuania •  None 

Poland •  4 x 1-kW grid-connected system on schools (ECOLINKS, bilateral cooperation with Germany) 

•  4 x BP petrol station with PV canopies (3 x 11 kW and 2 kW) (program HARMONY) 
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•  3 kW on a factory building 

•  PV Enlargement – PV façade (20 kW) in Warsaw (under installation in 2004) 

Romania •  Demo PV Project - a peasant farm in the village Cermei-Arad county, 0,32 kW (1997 – 1998); 
•  Demo hybrid PV/wind system of 1,4 kW (0,4 kW PV) a farm in the village Plesi-Alba county: (1997 –1999); 
•  Demo hybrid PV/wind system 3,4 kW (0,4 kW PV) a peasant farm in the village Surducel-Bihor county: (1999 – 2001) 
•  PECO Programme-Pilot PV/Thermal Power Plant for a Vidra Peasant Farm in Romania: PV 1.537 W +16m2 plane thermosolar collector (1994 – 

1996); 
•  Inco Copernicus Programme - PV Environment - Low-Power Standard PV Units for Environment Protection in Isolated Mountain Areas: PV 

Power 950 W (1997 – 1998) 
•  Demo hybrid system (PV/Wind/Diesel power): 4.25 kW photovoltaics, 5 kW wind and 40 kVA Diesel, installed to a lighthouse Sulina, on the Black 

Sea Coast (1997-1998) 
•  10 kW total power photovoltaic systems installed to remote social objectives in Charpatian mountains area 
•  0.5 kW hybrid system installed to Costinesti Monastery, on the Black Sea Coast(after 1997) 
•  10 photovoltaic street lighting systems installed at: “Mihai Vodă” church from Bucharest, at Târgoviste University and at ICPE central office(after 

1997) 
•  Photovoltaic buoys installed on the Danube river for the Administration of Navigation Channels(after 1997) 
•  PV for supply isolated telecommunications sites(all after 1997, see below): 
•  2.3 kW (PV Power 800 W) stand alone hybrid PV/wind system for the power supply site Almasu Mare  
•  2.7 kW (PV 1,2 kW) stand alone Hybrid PV/wind system for the power supply site Bucin  
•  2.0 kW (PV Power 1,2 kW) stand alone hybrid PV/wind system for the power supply site Bucova  
•  2.6 kW (PV Power 1,1 kW) stand alone hybrid PV/wind system for the power supply site Paduchiosu  
•  2.3 kW (PV Power 0,8 kW) stand alone hybrid PV/wind system for the power supply site Teaca  
•  20 kW + 15 kVA (PV 5.1 kW) stand alone hybrid PV/wind/Diesel system for the power supply site Meteriz  

Slovakia •  Safety lights for high voltage line 

•  Telecommunication – call boxes illumination  

Slovenia •  1.1kW, first on-grid plant in Slovenia in 2001 ApE Ljubljana and Kontiki Solar Kamnik 

•  4,4 kW of-grid PV hybrid system on Nanos in 2003 
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ANNEX 5. Dissemination and Promotional Actions in the Newly Associated States 

 
Country Dissemination Projects 
Bulgaria •  NATO ASI ”Photovoltaic and Photoactive Materials: Properties, Technologies, Applications”, Sozopol 2001 

•  Paneuropean Conference: Business and Investment in Renewable Energy, 1999  
•  Sub-regional Seminar on Education and Training in RES (UNESCO), 2003  
•  Third National Conference on RES 2003  
•  Project for a 1 MW solar plant, 1999  
•  Project for PV lighting of streets and highways, 1999 

Czech Republic •  “National programme of economical treatment with energy and exploitation its renewable and secondary source” comprehend the PV 
Demonstration activities (“Sun to Schools” project: 0,2 kW; 1,2 kW, 20 kW PVS) 

•  Inaugural workshop joined with start of operation of 1st PV façade in the Czech Republic and one of the first coloured façades 
worldwide; Prague 

•  Czech and Slovak Competition Event of small solar powered vehicles (models) – “Sun Powering” held every year in TU Ostrava. 
Participation of 140 competition teams of mostly secondary school students on last event. 

•  Promotion activity of Greenpeace CR with solar bus around Czech towns – Solar tour 97 
•  Publication of five bulletins concerned only to PV edited by Czech NGOs with government support 
•  1st Czech and Slovak Photovoltaic Conference 98, held in Valasske Mezirici, organized by Solartec under governmental support 
•  Photovoltaic as independent subject onto two technical universities (CTU Prague and TU Ostrava) and as part of subject concerned to 

RES (TU Brno) 
•  Promotional and education event “Sun in front of the blackboard” for students from secondary schools – projects for evaluation of 

schools PV systems (NGO – Calla) 
•  NGO LEA from the beginning of year 2004 organizes promotional activity „Solar league“ in Czech Republic. It is competition between 

communities in the amount of installation of PV and solar thermal systems. 
Estonia •  Annual conferences in Alternative Energy use, 2000, 2001, 2002, 2003* 
Hungary •  OPET NETWORK 

•  HSES Programs since established in 1982 
•  HEA Photovoltaic Working Group programs since established 1982 
•  ISES Solar World Conference and Exhibition 1993 
•  Educational PV Equipment for Schools and Universities since 1995 
•  PV in Fiorentini RES booklets 1998 
•  PV fountains for nurseries since 1999 
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•  UNESCO Solar Program with educational booklets and demonstration since 2000  
•  Solar Energy in Agriculture book with PV chapter 2003 
•  Yearly Sun Days programs 

Latvia •  Lighting for school, 
•  Promotional activities that are carried out by scientists from Institute of Physical Energetics and Riga Technical University - lectures 

and articles in the local printed medias and TV.  
•  Specific actions as SunDays, Exibitions, Conferences, Workshops, Seminars and Meetings in Latvia. 

Lithuania •  Lectures and popular articles in the printed media published by the specialists from Optoelectronics Centre of excellence; 
•  Internet site dedicated to the renevable energy: www.saule.lms.lt 

Poland • PV in POLAND web-site 
• Demo projects mentioned in Annex 4 
• Conferences 

• European Conference on PV, Joule contractor meeting (1999) 
• Renewable Energy Forum (1994, 1996,1998,1999, 2000) - sessions devoted to PV 
• School on PV and IR detectors, Kazimierz, Oct. 2003 

Romania •  All the projects mentioned in Annex 4 as demonstration projects can be also considered as dissemination projects. 
•  Specific actions to build a public image of PV with the opportunity of European SunDay in the period 1998-2000 (e.g. “open doors“ at 

ICEMENERG institution, a Roundtable on PV projects with the participation of media); 
•  Several actions in the RES field (including PV) accomplished by ENERO – Centre for Promotion of Clean and Efficient Energy in 

Romania (www.enero.ro). 
•  Training vocational actions within a Leonardo da Vinci Project, “VOCATIONES“ (Vocational Training in Sustainable Energy 

Technologies) carried out by IPA SA and NARE in the period 1999-2001 (for few target groups, e.g. workers, engineers and students); 
(website: http://renerg.pub.ro/leonardo). Other four RES Training projects within Leonardo da Vinci Program are running (started in 2002 
or 2003). 

Slovakia •  House of Energy Counselling  
•  DIERET Internet education on renewable energy technologies, emilbedi@yahoo.com 
•  Organisation of informative seminaries: 

•  1st Czech and Slovak Photovoltaic Conference 98, held in Valasske Mezirici, organized by Solartec 
•  Environmental aspects of rural development – Exploitation of alternative energy sources, Ecovast, Slovak Section, Banská 

Štiavnica 2003) 
•  Educational and training activities on university level (subject RES – lectures and training at STU FEI) 

•  Foundation for Alternative Energies www.fae.sk 
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Slovenia •  Agency for Rational use of Energy and ApE: 
•  Leaflet for schools: Solar Energy 
•  Brochure: Qualified Electricity Producers  

•  Faculty of Electrical Engineering, Ljubljana: 
•  Organisation of the joint PV network workshop in Ljubljana, 2003 
•  Organisation of PV Contractor’s meeting in Ljubljana, 2003 
•  Organisation of Euroconference EUROPV in Granada, 2003 and the next in Kranjska Gora in 2004 

•  Kon Tiki Solar, Kamnik: Leaflet: PV plant on Nanos 
•  SLOSE-Slovene Solar Energy Society 

•  Organisation of Congress EUROSUN 98 in Portorož 
•  Publication of yearly journal Sun  
•  Organisation of a periodic workshop each year 

•  Faculty of Electrical Engineering and Computer Science, Maribor: - Education and dissemination of information regarding PV 
•  Elektro Primorska, Nova Gorica: - ALTENER 2002, SOLAR PLOT project - installation of 75 kW of PV systems in Slovenia in 

collaboration with partners from Spain, Portugal and France (in preparation) 
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ANNEX 6. Installed PV power and the main PV applications in the Newly Associated States 
 

Country Installed 
on-grid 

Installed 
off grid 

Major installation 

 kW   kW Description
Bulgaria 22,5 

 
10,2 

 
 10 kW grid-on PV system at CL SENES – BAS, Sofia 
 10 kW grid-on PV system at the Technical University, Gabrovo 
 Two 1 kW PV grid-off PV systems for lighting in charity homes 
 0,5 kW PV grid-off system for the meteorological station at the Mourgash peak (2300 m high) 
 1,5 kW PV grid-off system for water pumping demonstrational project 
 Two PV systems for private residences, total power 0,5 kW) 
 1,2 kW PV system for telecommunication needs 
 1 kW PV system at the Institute of Inorganic Chemistry – BAS, Sofia 
 1,5 kW PV system at the South-Western University in Blagoevgrad 
 3 kW grid-off PV system at the University of Mining and Metallurgy, Sofia 
 1,5 kW PV system at the Technical University, Varna 

Czech 
Republic 

200 
+/- 10% 

130 
+/- 10% 

 Weekend houses – commercial sales execute by several companies – app. 100 kW  
 Mravenecnik – 10 kW (1995) – on-grid 
 PV façade Corinthia Panorama Hotel Prague; 6 kW on-grid gold colour (1999) 
 Technical University of Ostrava – 20 kW, grid-on system (2003) 
 Charles University in Prague, Faculty of Mathematics and Physics – 20 kW, grid-on system (2003) 
 Brno University of Technology, Faculty of Electrical Engineering and Communication – 20kW, on-grid (2003) 
 27 schools PVS 1,2 kW on-grid – (2001 and 2002) – total 32,4kW 
 28 schools PVS 100 W on-grid – total 2.8 kW 
 40 schools PVS 200 W on-grid – total 8 kW 
 4 private investors per 1.25 kW on-grid – total 5 kW 
 Technical University of Prague – 3 kW on-grid (2002) 
 Prague utility; 2.5 kW on-grid (2002) 
 Hat in Krkonose mountain - off-grid PV system 0.37 kW 
 Village street light PV system in Osluchov – off-grid system 1.3 kW 
 Grid-off system for Ekohaus neer Brno – 0.6 kW 
 Grid-off system for presentation family haus in Kunovice 0.6 kW 
 Parking payment automat in Brno and Ostrava – 56 off-grid systems - total 0.8 kW 
 Seismographic register device in West Bohemia – autonomous system 0.25 kW 
 Powering of gas changer station in South Bohemia – autonomous 0.1 kW 
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Estonia 0  2.0  Lighthouses, lightship 
Hungary 25  75  Repeater, rural telephony systems, emergency telephones, educational systems, meteorological stations, motorway 

monitoring system, burglar alarming, gas station telemetric systems, rural houses  
 there is not available a database  for PV applications in Hungary. There is several hundred different PV applications in 

Hungary. The estimation was with an accuracy of +/- 10% based on our experience (our first installation made in 1975) 
and we interviewed about the selling data Dunasolar and some distributors. 

 The first  1 kW Quasiautonom system is installed   
 Grid connected  systems: 15 kW residential, 10 kW demonstration at fuel station. 

Latvia 0  4  Lighthouses, lightship PV installation - Lighting for school. Instaled grid-off power 4 kW 
Lithuania 0 15 - 20  Several farms – 1 kW installations; grid-off Total installed power 15-20 kW, mainly in agricultural farma. 

 Laboratory of Vilnius Technical University – 600 W  
Poland 47.0  60.0  four BP Stations; 3x11 kW and 1x2kW; on-grid 

 4,3 kW - on-grid systems installed at 4 schools 
 3 kW demo systems on Universities 
 appr 6 kW on private house, on-grid 
 156 systems on navigation aid on Baltic see 12,3 kW - off-grid 
 150 systems on trafic signals 30 kW off-grid 
 appr. 18 kW modules sold to private clients according to dealers 
 5 kW demo systems at universities - off grid 

Romania 15.0  35.5  PV /Thermal Power Plant for a Peasant Farm in Romania (PV 1,6 kW) - IPA SA; 
 The largest hybrid system in Europe installed to a lighthouse: 5 kW photovoltaic and 5 kW wind: Sulina, on the Black Sea 

Coast - ICPE – NESL; 
 BIPV grid connected, VALAHIA” University of Targoviste – Solar Amphitheatre- 10 kW ;  
 Demo system by grid connected developed by ICEMENERG -5 kW. 
 Systems for the power supply of isolated mobile telephone communication sites, built and financed by private 

operators.(e.g. Stand alone Hybrid PV / wind / Diesel system for the power supply site Meteriz- 5 kW PV) 
Slovakia 0 10.0  Signal lights for high voltage 400 kV line; 6kW; grid-off 

 Distributed small grid-off public and private installations 
Slovenia 1.1  50.0

 
 

 ApE, Ljubljana; 1.1kW; on-grid 
 Mountain hut on Kredarica; 4kW; off-grid 
 Tourist household in Nanos; 4.4kW; off-grid 
 30 systems for mountain huts with the capacity between 0,5-2 kW, with total power 27 kW; off-grid 
 10 systems for private houses up to 1kW, with total power 7 kW; of grid 
 Few systems for telecommunications, with total power of 5 kW; off-grid 
 Measurement stations, public lights etc., with total power of 3 kW, off-grid 
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ANNEX 7. The List of the official documents 
 

Country Official documents 
Bulgaria •  Law for Energy; www.doe.government.bg 

PV produced energy must be obligatory purchased at preferential prices 

Czech 
Republic 

•  458 ACT of 28th November 2000 on Business Conditions and Public Administration in 
the Energy Sectors and on Amendment to Other Laws (the “Energy Act”) 

•  Decree no. 222 of the Ministry of Industry and Trade on the details of granting the state 
authorisation for the construction of an electricity generating plant 

•  Decree no. 252 of the Ministry of Industry and Trade on the method of buying electricity 
from renewable sources and from sources of combined generation of electricity and 
heat 

•  Decree no. 539 of the Ministry of Industry and Trade that modifies the decree no. 
252/2001 on the method of buying electricity from renewable sources and from 
sources of combined generation of electricity and heat 

•  406 ACT of 25th. October 2000 on Energy management 

•  Decree no. 214 of the Ministry of Industry and Trade fixing the limitation of those energy 
sources which will be appreciated as renewable oneso 

•  Decree No. 1/2002 Coll. of the Energy Regulatory Office from 27th November 2001 
fixing prices of electricity and related services 

•  Proposal of the Law for support of renewable sources exploitation – Czech Government 
Decree N° 1114, 12th November 2003 – 

•  State Environmental Policy of the Czech Republic – January 2001 

•  “National programmes of economical treatment with energy and exploitation her 
renewable and secondary source”. Governmental document prepared by Ministry of 
Environment and Ministry of Industry and Trading. 

•  State programmes of economical treatment with energy and exploitation her renewable 
and secondary source for year 2003”. Governmental document prepared by Ministry 
of Environment and Ministry of Industry and Trading.  

Estonia •  Ministry of Economic Affairs and Communications, http://www.mkm.ee 

•  Ministry of Science and Education, http://www.hm.ee/ 

•  Enterprise Estonia, http://www.estag.ee/index.aw/set_lang_id=2 

•  Estonian Science Foundation, http://www.etf.ee/ 

•  Tallinn Technical University, http://www.ttu.ee/ 

•  Eesti Energia, http://www.energia.ee 

•  REVUE ESTONIAN ENERGY 2001, http://www.mkm.ee/eng/index.html?id=1813 

•  Green Energy, http://roheline.energia.ee/eng/ge_certificate_sales.html 

Hungary •  Database of Ministry of Education www.om.hu 

•  Ministry of Economy and Transport www.gm.hu 

•  Ministry of Environmental Protection www.ktm.hu 

•  VHJ Ltd.  www.vhj.hu 

•  Accusealed Ltd.  www.accusealed.hu  

•  Solart-System Ltd.  www.solart-system.hu  

•  Semilab Ltd.  www.semilab.hu 

•  Technical University of Budapest  www.bme.hu 

•  Szent Istvan University of Godollo   www.szie.hu 

•  Kraft Ltd. www.kraft.hu 

•  OTKA Research Newsletters of the Hungarian Academy of Sciences  www.mta.hu 
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•  OTKA Research Achievements Guides of the Hungarian Academy of Sciences  
www.mta.hu 

•  Dunasolar Inc.  www.dunasolar.hu  

Latvia •  Energy Law. The Law was pasted on 03.09.1998.*)  

•  The National Program on the Development of Power Engineering of Latvia. Accepted by 
Cabinet of Ministers 11.09.2001. *) 

•  List of Regulations in Latvian Energy Sector Accepted by Cabinet of Ministers. Ministry 
of Economy. http://www.em.gov.lv ; 

•  Laws in Latvia. http:/www.likumi.lv 

•  Latvian National Programme. Phare TA Energy programme for Latvian Energy 96-
1021.00. 1997. 

Lithuania •  Lietuvos Nacionalinė saulės programa 2000-2005 

•  „Lithuanian national solar program“ – a report proposing a strategy of the 
development of PV energy production. Preparation of the report was financed by 
UNESCO, the problem has never been financed afterwards. 

Poland The below mentiond documents can be fund on the web-site of the Polish Parliament 
http://isip.sejm.gov.pl or on the page www.pv.pl 

•  Energy Law (Journal of Laws of 1997: No. 54 item 348; of 2003: No. 153 item 1504)  

•  Resolution adopted by the Parliament of the Republic of Poland concerning the 
development of utilisation of energy from renewable sources (July 1999) 

•  Ordinance of Minister of Economy concerning an obligation to purchase electric energy 
from unconventional and renewable sources and co-generated with heat, an obligation 
to purchase heat from unconventional and renewable sources as well as the extent of 
such an obligation (Journal of Laws of 2000: No. 122 item 1336)  

•  Environmental Law (Journal of Laws of 2001: No. 62 item 627; of 2003: No. 190 item 
1865)  

•  Development Strategy of Renewable Energy Sector August 2001 

•  Ordinance of Minister of Economy concerning an obligation to purchase electric energy 
and heat from renewable sources and electric energy co-generated with heat (Journal 
of Laws of 2003: No. 104 item 971)  

Romania •  Law no. 199/2000 on the efficient use of energy makes concrete references in the 
Chapter 2, National Policy on Efficient Energy (http://www.monitoruloficial.ro/). 

•  The Government Decision no.443/10.04.2003 concerning the promotion of the electrical 
energy production based on RES (to be applicable in the near future) was promulgated 
by the Government in April 2003, but will be in force over a year. This document 
includes few articles for encouragement of the RES (including PV) promotion for own 
users (http://www.monitoruloficial.ro/). 

•  Government decision No. 1535/18.12.2003 concerning the approval of the Strategy of 
Utilization of Renewable Energy Sources (http://www.monitoruloficial.ro/). 

•  There were promulgated laws and regulations in the energy sector to encourage the 
RES utilisation (e.g. Regulation of the Competition Council, Energy Strategy on Small 
and Middle term, Electrical and Thermal Energy law) (http://www.monitoruloficial.ro/). 

Slovakia •  Programme declaration of the Government – Energy policy 

•  Resolution of the Slovak Government (2000) (www.economy.gov.sk) 

•  Concept of the Exploitation of RES (2003) 

•  Resolution of the Government No. 282 to the concept of the exploitation of the RES 

Slovenia •  Decree on the requirements to be met for obtaining the status of qualified energy 
producer (Off.gaz.of RS No. 29/2001 and 99/ 2001) 

•  Decree on the rules for determining prices and purchasing of electricity from qualified 
electricity producers(Off.gaz.of RS No. 25/2002) 

•  Decision on prices and premiums for the purchase of electricity from qualified electricity 
producers (Off.gaz.of RS No. 25/2002 and 8/2004)) 
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ANNEX 8. The List of Abbreviations 

ANNEX 8. The List of Abbreviations 
APE  Energy Restructuring Agency 
BOS Balance of System 
CIS Copper Indium Diselenide 
CL SENES Central Laboratory of Solar Energy and New Energy Sources Bulgarian Academy of 

Sciences  
CRES Centre for Renewable Energy Sources (CRES.PP) 
E&E Europe and Eurasia 
ECN Energy Research Centre of the Netherlands 
EnerBuild Energy in the Built Environment Network 
EPIA European Photovoltaïc Industry Association 
ERA European Research Area 
E-RES Electricity Production from the Renewable Energy Sources 
EU, EC  European Union, European Commission 
FP5 Fifth Framework Programme 
FP6 Sixth Framework Programme 
GDP General Domestic product 
HPP Hydro Power Plant 
ICEMENERG Energy Research and Modernizing Institute 
ICPE Research Institute for Electrical Engineering   
ICPE-NESL Research Institute for Electrical Engineering -New Energy Sources Laboratory 
IEA International Energy Agency 
IMEC Interuniversity Microelectronics Centre 
INCO International Cooperation 
IPA Institute of Research and Design for Automation 
IPE LAS Institute of Physical Energetics, Latvian Academy of Sciences  
LHP Large Hydro Power Plants 
MS Member States 
NAPS NAPS Systems Oy (NAPSSYS.TEC) 
NARE Romanian (National) Agency for Renewable Energy 
NAS Newly Associated States (of the European Union) 
NEDO Japanese programme 
NET Nowak Energy & Technology Ltd. (NET) 
Novem Netherlands Agency for Energy and Environment  
OFPZ Österreichisches Forschungs- und Prufzentrum Arsenal G.m.b.H 
PV Photovoltaïc solar energy 
PV-EC-NET Network for Co-ordination of European and National RTD Programmes for 

Photovoltaïc Solar Energy 
PV-NAS-NET Network for Co-ordination of European and National RTD Programmes for 

Photovoltaïc Solar Energy in the Newly Associated States 
PV-NET Photovoltaïc Network for the Development of a Roadmap for PV, PV-NET  
R&D Research and Development 
RES Renewable Energy Sources  
RO-SWEET Solar and Wind Technology Excellence Centre in Romania 
RTD Research, Technology, Development and Demonstration 
SELITEC Semiconductor Materials and Devices for Light Technologies 
SERC State Energy Regulatory Commission 
SMART Specific, Measurable, Ambitious and Realistic and Time bound 
SME Small Medium Enterprise 
SOLARTEC Solartec s.r.o. 
SOLART-SYSTEM SOLART-SYSTEM Engeneering Ltd.  
SPI Semiconductor Physics Institute  
SUT Slovak University of Technology  
SWOT Strength, Weakness, Opportunity, Threats  
TTU Tallinn Technical University 
USAID United States Agency for the International Development 
WP Work Package 
WUT Warsaw University of Technology  
 


