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ABSTRACT: Europe is currently dependent on imports for 54% of its energy demand. Dependency has grown from 45% in 
1990 due to declining domestic production of oil, gas and coal. The objective of the recent energy and climate change 
package of the Commission, including the proposal for the renewable energy directive, is to achieve the 2020 European 
policy objectives. The SET Plan and the European Solar Industrial Initiative aim at creating the necessary framework 
conditions to drive down the costs of PV technology and bring about a step change in its market take-up. The Framework 
Programme for Research (FP) and the Intelligent Energy Europe (IEE) Programme of the EU help to ensure that the PV 
industry maintains and extends its leadership. One of the most important impacts has been the creation of know-how leading 
to start-up companies. For example, several European companies producing thin-film photovoltaics have their origins in EU 
funded projects. These programmes and the Solar Industrial initiative are important for the future of the European PV 
industry, because working at the EU level helps to achieve the critical mass of activities which is needed for the EU’s PV 
industries to grow fast enough and to compete effectively in today’s global PV markets. The 7th Framework Programme and 
the second IEE Programme have both significantly increased budget compared to the previous programmes, and will run for 
seven years, from 2007 to 2013, with calls planned annually. 
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1 INTRODUCTION 
 
The use of fossil fuel has provoked, in the year 2007 
alone, the emission of more than 27 billions of tons of 
carbon dioxide into the atmosphere. From 275 parts per 
million by volume (ppmv) at the beginning of the 20th 
century, the carbon dioxide concentration has increased 
to 370 ppmv and will reach 550 ppmv by the end of this 
century, unless drastic measures of control are taken. 
This concentration could induce a temperature rise 
similar in scale, but of opposite sign, to the cooling of the 
last glacial era, 12 000 years ago. 
 In which way is it then possible to support economic 
growth, in particular in underdeveloped nations and in 
economies in transition like China, India and Brazil, and 
the increase of their energy consumptions and to limit, at 
the same time, the impact of their energy systems on the 
planet? More recently, the very challenging scenarios 
have seriously worsened, and there is a perceived 
inability of oil supplies to match the growing energy 
demand. The resulting and shocking volatility recorded 
in oil prices is violently impacting on the world 
economies, causing alarms and raising concerns in all of 
us. 
 The global challenges outlined above underline the 
urgent need for an effective European response. In 2007, 
after having carefully examined the technical and 
economic feasibility and potential of the EU, the 
Commission has concluded that an overall objective of 
20% contribution of renewable energy to the EU energy 
mix is possible and necessary by 2020. The "Renewable 
Energy Road Map" described the massive growth of 
renewables required in all energy sectors (electricity, 
transport, heating and cooling) to meet this target [1]. 
Consequently, the European Council in March 2007 
decided on a reduction of the greenhouse gas emissions 
by 20%, compared to 1990; a binding target of 20% of 

renewable energy in the final EU energy consumption, 
including a 10% share of bio-fuels in the transport sector; 
and a 20% improvement of energy efficiency. In 
response to the European Council's and the European 
Parliament's call, in January 2008 the European 
Commission adopted a proposal for a comprehensive 
package of measures on energy and climate change [2]. 
 These commitments for the year 2020 are essential 
steps on the road to drastically reduce global green house 
gas emissions levels by the year 2050, as basic driver of 
our policies. The Commission proposal addresses 
renewable energy sources, green house gas emission 
reduction policies (with a review of the European 
Trading System (ETS) and other measures outside of the 
ETS), carbon capture and storage, energy efficiency, and 
the new guidelines on state aid for environmental 
protection.  
 Today, for the first time, the European Union has a 
genuine energy policy backed by commitments at the 
highest political level. Concerns about global warming 
and the high volatility level of oil prices have been a 
strong motivation for this shift in policy. Other 
motivations are the deep concern about Europe's 
worsening dependency on energy imports, and the 
evermore broadly accepted perception that efficient and 
renewable energy technologies are an area of competitive 
advantage for the EU that requires accelerated 
investment and market stimulation if the European 
leadership in this field is to be preserved.  

A key component of the new European package is 
the commitment to develop a European Strategic Energy 
Technology (SET) Plan, for a more integrated and 
targeted approach to achieve the technological 
improvements, which will be required to meet our energy 
and associated environmental challenges over the longer 
term, and to strengthen European leadership in the 
relevant global markets [3]. The leitmotif of the SET-



Plan is to turn technology opportunities, such as PV, into 
business realities that can deliver the policy targets. To 
achieve this, the energy research and innovation system 
in Europe must be transformed into a more powerful, 
efficient and competitive one.  

According to the estimates reported in a recent 
publication, which was supported by the Intelligent 
Energy Europe programme, the cumulated installed 
photovoltaic capacity in Europe, by the end of the year 
2007, is about 4700 MW [4]. The German market, 
following the slowing down recorded in the year 2006 
reached a new peak of more than 1100 MW installed in 
2007. This trend, together with the rising importance of 
the Spanish and Italian markets, have allowed the 
deployment of more than 1500 MW of photovoltaic 
installations in Europe, in the year 2007. By far the 
majority of all the installations are grid-connected. 
 Since 1999, the European PV-companies featured, on 
average, a yearly production growth rate higher than 
40%. Although care has to be exercised when comparing 
the different estimates in the PV-sector regarding 
production, capacity and installation, it would appear that 
in 2007, Europe accounted for about 40% of the global 
market, but European manufacturing represented less 
than 30% of global cell production [4]. Europe, therefore, 
remains a net importer of PV-cells. Quality and longevity 
of PV-cells and modules, and profitable life-cycle 
features of whole PV-systems may become evermore 
important in such a highly competitive world market 
situation. 

The European market remains very heterogeneous. It 
is characterized by a dominant German market while 
other European countries are only recently increasing 
their importance. In 2007, the German PV industry had a 
turnover of about € 5.7 billion and employed 42600 
people (47% handicraft,, 46% industry and 7% 
wholesale) [5]. The employment figure for the whole EU 
is about 70000 [4]. Although productivity in the PV 
industry progresses with automated production and 
reduced unit and system costs, the rapid market growth 
will further create new jobs in Europe. Depending on the 
system size, the lowest price for photovoltaic systems 
connected to the grid recorded in 2007 ranged between 
4.5 €/W and 5.5 €/W, much the same as the 
corresponding price in 2006. It is assumed that the strong 
demand for modules determines the selling prices and the 
effects of cost reductions in production were not 
transferred to the consumers. An interesting trend 
emerges when observing the reported breakdown of the 
PV applications in the IEA countries. A three-fold 
increase in the cumulative capacity of large grid-
connected centralized applications from 2006 to 2007 is 
recorded [6]. Assuming that this trend is also reflected in 
the European PV market, new challenges are likely to 
emerge as large centralized PV systems, in the ten to one 
hundred MW range, may have more significant 
interactions with the grid than small, distributed systems. 
 
2 LEGAL INSTRUMENTS 
 
The European Commission has proposed a number of 
legal instruments to promote renewable energy and 
energy efficiency during the recent years. The most 
relevant ones for the photovoltaic sector are the 
following: 
 

2.1 The Renewable Electricity Directive 2001/77/EC 
 Directive 2001/77/EC on the promotion of electricity 
produced from renewable energy sources in the internal 
electricity market, which is of direct relevance to the PV 
sector, set the legal framework for the development of 
renewable electricity (RES-E) in the EU [7]. 
 All Member States have adopted national targets for 
the contribution of electricity from renewable energy 
sources to their gross electricity consumption in 2010.  In 
order to achieve these targets Member States have to be 
committed to take appropriate steps, including putting in 
place support schemes in line with other Community 
legislation. Furthermore, the Directive obliges Member 
States to issue – on demand of the producers - guarantees 
of origin in order to prove the renewable energy origin of 
the electricity sold. In order to guarantee the transmission 
and distribution of RES-E, TSO's have to ensure priority 
dispatch and the rules on grid connection and its costs 
have to be transparent and non-discriminatory for RES-E 
producers. Finally, the Directive obliges EU Member 
States to evaluate their administrative procedures 
associated to the authorisation of RES-E installations. 
This provision is very important for the PV sector, as it 
requires to take into account the particularities of the 
various renewable energy technologies and encourages 
Member States to differentiate in their administrative 
requirements for smaller installations, as for example a 
typical 3 kW PV system. In spite of this, there are still 
avoidable delays for permits and for grid-connections in 
a number of Member States. 

 
2.2 Legislation under preparation 
 The European Commission has adopted its proposal 
for a Framework Directive on the promotion of 
renewable energy sources earlier this year [2]. The 
overall target of this Directive is to reach a 20% 
renewable energy share in the European final energy 
consumption by 2020. The European Council and the 
European Parliament are currently discussing the 
proposal, which is expected to be adopted in 2009.  

The proposal contains several relevant elements for 
the PV sector: the streamlining of administrative 
procedures, the consideration of renewable energy use in 
local and regional planning, the introduction of minimum 
renewable requirements for building codes, the 
improvement of information and training requirements 
and the reinforcement of electricity grid access 
provisions. 

National Action Plans, to be adopted in 2010, will 
define the concrete Member State strategies to reach the 
2020 national target and the contribution of each sector 
(electricity, transport and heating and cooling) to it. 
 
3 COMMUNICATIONS ON RENEWABLES 
 
3.1 Reports on Progress in Renewable Electricity 
 Following the biannual Member State reports on the 
implementation of the 2001/77/EC Directive, the 
Commission presents its report every second year to 
assess the progress made by Member States in the field 
of electricity generation from renewable energy sources 
[8, 9]. The last report underlines the importance of the 
long term stability of the regulatory framework. It 
encourages the immediate elimination of unnecessary 
administrative barriers, unfair grid access rules and the 
simplification of administrative procedures. It also 



advocates the optimisation of support schemes and major 
cooperation between the different actors needed for 
better grid integration. 

Concerning PV deployment, the last report stated, 
that the impressive growth of the total installed capacity 
in Europe was driven mainly by Germany in the last 
years and estimates that the PV sector has a high long 
term potential in Europe. 
 Even if the Directive has had a crucial role in the 
renewable energy deployment of the last years in the EU, 
several Member States are currently expected to deliver 
less than their national RES-E targets. It is likely that the 
EU's overall contribution will be rather around 19% 
instead of the targeted 21% by 2010. The achieved 
development is due to a major effort of only a few 
Member States. 

 
3.2 The support of electricity from RES 
 The Commission also monitors continuously the 
success of the different support schemes in relation to the 
achievement of national RES-E targets. In 2005, the 
Commission adopted its communication on support 
schemes for electricity from renewable energy sources 
[10] which was followed by a staff working document on 
the same issue in 2008 [11]. 
 The Commission has found that harmonisation of 
support schemes remains a long term goal, however in 
the short term it has recommended a co-ordinated 
approach to RES support schemes based on cooperation 
between countries and optimisation of national schemes.  

Concerning the support given to PV, the 
Commission has stated that it is too low in most Member 
States even if the generation costs have dropped by 10-
20% across the EU in the last couple of years.  Those 
countries that have average support levels closest to the 
minimum generation costs operate with feed-in tariffs or 
premiums. Other types of support, such as quota 
obligations and tax measures, give little incentive for 
investments in PV since these schemes generally promote 
the cheapest available technologies. 

 
4. PV RTD AND DEMONSTRATION PROGRAMME 
 

Support for the research, development and 
demonstration of new energy technologies is available 
through the Framework Programme (FP) for research of 
the European Union. Through a series of RTD 
framework programmes, the Commission has maintained 
long-term support for research, development and 
demonstration in the PV sector, providing a framework 
within which researchers and industrialists can work 
together to develop PV technology and applications.  

During the 6th Framework Programme, FP6 (2003-
2006), the European Commission committed €105.6 
million for supporting PV R&D, thus continuing a 30-
year tradition of co-financing the development of solar 
electricity in Europe. A description of the projects and 
their aims under this programme was reported previously 
[12].The impact of the European programmes on the 
development of photovoltaics can be examined on 
several levels. The announcement of champion cell 
efficiencies achieved in European projects is an obvious 
indicator. One of the most important impacts, which 
arguably only really began to manifest itself during 
current environment of dynamic market growth, is the 
creation of know-how leading to start-up companies. For 

example, many of the European companies producing 
thin-film photovoltaics have their origins in EU projects. 
There is also significant anecdotal evidence that start-up 
companies receiving support from European R&D 
projects can successfully attract investment from larger 
companies who are looking to broaden their technology 
portfolio. The 6th Framework Programme coincided with 
a remarkable period of sustained high growth of 
photovoltaics. Since 2003, the average annual rate of PV 
production was higher than 40%, and the thin-film 
segment grew by almost 80%. Such dynamic growth 
requires that the role and objectives of European R&D 
are re-examined, with the aim of maximising the impact 
of available public funds, including national and regional 
funds. Two initiatives, the European PV Technology 
Platform and PV-ERA-NET, which were started during 
FP6, have been active, in recent years, to improve the 
overall coordination of the PV sector at European level. 
The 7th Framework Programme, 2007-2013, is in the 
second year of execution. The FP7 has a significantly 
increased budget compared to the previous programme, 
and will run for seven years. Calls for proposals based on 
topics identified in the work programme are being 
launched on an annual basis. 

Concerning photovoltaics, the FP7 has begun with 
less emphasis on the development of traditional wafer-
based silicon, which is the focus of increasing R&D 
investment by companies and national programmes. 
Material development for longer-term applications, 
concentration PV and manufacturing process 
development have attracted most European funding. 
Furthermore, significant funding is expected to be made 
available for thin-film technology in the upcoming year.  

Projects awarded under the first 2007 calls of the 
Energy theme have already begun or will start in the 
coming weeks. The largest of these is a dedicated project 
on concentration PV – a technology which has moved 
significantly closer to the market during the last few 
years. The project, APOLLON, is coordinated by CESI 
Ricerca, Italy, and concerns the optimisation and 
development of point-focus and mirror-based, spectra-
splitting systems. 

Reducing material consumption is an important path 
towards cost reduction, and several projects are centred 
on this aim. Hetero-junctions have returned to the 
European programme after a hiatus in the FP6, and the 
HETSI project – coordinated by CEA-INES, France – 
brings together prominent EU companies and institutes 
with experience in the fields of both crystalline Si and 
thin film silicon. The ULTIMATE project aims to 
continue the trend of recent years in reducing wafer 
thickness, aiming to demonstrate efficient cells with a 
thickness down to 100 μm – reducing silicon demand 
from 10 to 6 g/W. Laser processing is becoming ever-
more important in PV production. The Institute of 
Photonic Technology, Germany, is coordinating the 
HIGH-EF project, which aims to develop low-cost laser 
processing in combination with solid-phase 
crystallisation to substantially enhance the quality of 
material for thin-film silicon on glass. The SOLASYS 
project, led by Trumpf Laser GmbH, Germany, aims to 
demonstrate a selection of new and optimised laser-based 
PV manufacturing processes for integration into PV 
manufacturing lines. In the domain of new and emerging 
concepts, two projects are underway. The ROBUST-



DSC – coordinated by ECN, Netherlands – aims to 
develop materials and manufacturing procedures for dye-
sensitized solar cells (DSCs). The approach focuses on 
the development of large area, robust, 7% efficient DSC 
modules using scalable, reproducible and commercially 
viable fabrication procedures. In parallel, more 
fundamental research, employing new materials and 
device configurations, will aims for a lab-scale DSC 
efficiency of 14%. The IBPOWER project, coordinated 
by Universidad Politecnica de Madrid, Spain, pursues the 
manufacturing of intermediate band materials and solar 
cells via a series of strategies, including the insertion of 
transition elements into III-V semiconductor matrices; 
the use of quantum dot systems to artificially engineer 
intermediate band solar cells; the use of InGaN; and the 
insertion of transition elements into thin-film 
polycrystalline hosts. 

The total costs of projects selected in 2007 are 
estimated at Euro 43.6 million, with an EC contribution 
of Euro 29.5 million. 
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Fig 1: Framework Programme investment in PV. (2008 
& 2009 figures are estimates and do not constitute an 
obligation on behalf of the European Commission.) 

 
The FP7 2008 call for proposals with a predominant 

demonstration component, in the Energy theme, will 
close on 8 October 2008. Project will be selected and 
awarded soon after this date.  

Projects from the FP7 2008 calls for proposals 
addressing longer term research, in the same Energy 
theme, are currently under negotiation. Furthermore, a 
call launched jointly between the Energy and Nano-
materials themes of FP7 has received a number of PV 
proposals addressing new and emerging concepts, such 
as self-organized nano-structured injection solar cells, 
nano-rod based thin-film solar cells on glass, plasmon-
generating nano-composite materials, and innovative 
materials for excitonic solar cells. Finally, two projects, - 
both concerning concentration PV, are also under 
negotiation. These projects aim to i) foster international 
cooperation with Mediterranean partner countries and ii) 
develop fixed solar panels with internal concentration 

and dynamic sun-tracking. The total EC contribution for 
projects already selected from the 2008 calls for 
proposals is estimated at around Euro 20 million.  

The work programme for the FP7 2009 calls for 
proposals has been published on 3 Sept 2008. The focus 
of the 2009 work programme is on thin-film technologies 
(including material development, production equipment 
and process development). 

 
5. INTELLIGENT ENERGY – EUROPE 
 

The IEE programme is the Community instrument 
contributing to the achievement of EU targets by tackling 
the "softer" factors: removing market barriers, changing 
behaviour, raising awareness, promoting education and 
training, creating a more favourable business 
environment for energy efficiency and renewables 
markets, and making energy policies better understood. 

The first IEE programme ran for four years (2003-
2006); four calls for proposals were launched, with a 
total budget of Euro 250 million: more than 400 
European projects and more than 60 local/regional 
energy agencies have been funded within IEE-I. 

The second IEE programme (IEE-II) was launched at 
the beginning of 2007 with a seven year duration (2007-
2013), and a budget of some Euro 730 million, which is 
on average double the annual budget of the first 
programme. In the framework of IEE-II, two calls for 
proposals have been already launched; annual calls are 
planned with the next deadline being foreseen in the 
Spring of 2009. 

Within IEE-I, four projects on PV have been funded. 
In the PV Policy Group project (ended in April 2007, 
www.pvpolicy.org), the main aim was to stimulate 
political action throughout Europe for the improvement 
of policy-legal conditions for PV. The project resulted in 
recommendations and actions for the improvement and 
alignment of national and European PV policies, and 
actively contributed to the development and 
consolidation of support schemes for promoting PV in 
targeted EU countries. 

The main objective of PV-UP-SCALE (ended in 
June 2008, www.pvupscale.org) is to bring to the 
attention of stakeholders in the urban planning process 
relevant issues like economic drivers, bottlenecks like 
grid issues, and the do and don’ts within the PV-urban 
planning process. One of the principal outcomes of this 
action is the BIPV Database (www.pvdatabase.org): this 
database contains a comprehensive review of PV projects 
in the built environment in Europe and other IEA 
countries, thus allowing the knowledge built-up with 
BIPV to be used in urban-scale applications and to meet 
the needs of the stakeholders in this challenge. The PV 
database is a 'joint venture' between the PV-UP-SCALE 
action and the IEA PVPS Task 10 project.  

Building on the successful experiences in Germany, 
deSOLaSOL (ended in June 2008, www.desolasol.org) 
provides the necessary information and tools to make 
joint-investing in grid-connected PV plants much easier. 
The action delivered a series of outcomes (targeted 
events, best practices, newsletters, etc) on joint owned 
grid connected PV plants to provide potential small 
investors (e.g. citizens) the opportunity to translate their 
environmental commitment into concrete action. 

In view of the 2002/91/EC Directive on the Energy 
Performance of Buildings, the PURE project (Jan 2006 
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to Dec 2008, www.pure-eie.com) aims to promote PV 
electricity in the urban environment, with an emphasis on 
BIPV; up to now, the main outcome was the set-up in 
five countries (Spain, Portugal, Italy, Slovakia, Greece) 
of a dissemination facility containing exhibition, 
information and promotion activities addressed to PV 
market stakeholders, like citizens, professionals, policy 
makers etc. 

In the framework of IEE-II, two new projects on PV 
are scheduled to start after summer 2008: PVs in 
BLOOM fosters the realization of small and medium PV 
plants (50 kWp to a few MWp) for the valorization of 
marginal lands in Italy, Greece, Spain, Poland, Austria, 
and Slovakia; PV-NMS-NET is a large network 
supporting the development of PV markets in EU New 
Member States by helping with the implementation of 
EU energy policies. 

The next IEE call will be published in early 2009; for 
further information on IEE, projects and future calls, see 
http://ec.europa.eu/energy/intelligent/index_en.html. 

 
6 EUROPEAN SOLAR INDUSTRIAL INITIATIVE 
OF THE SET PLAN  

 
The Strategic Energy Technology (SET) Plan has 

identified solar technology as particularly relevant to the 
European climate-energy policy objectives. The SET 
Plan proposes the setting–up of the European Solar 
Industrial Initiative (ESII) to accelerate the development 
and the market introduction process of the technology. 

The European Commission, together with the PV 
Technology Platform and the European Photovoltaic 
Industry Association identified three main objectives for 
the European Solar Industrial Initiative: i). delivering 3% 
of the electricity demand by 2020, an objective which 
can be translated in approximately 100 GW of PV 
capacity installed, or an average growth higher than 20% 
per year; ii). reaching grid parity in most European 
countries by 2020; iii). ensuring the leadership of 
European PV industry. The strong competition especially 
with China, USA and Japan creates a need for 
acceleration and strengthening of European PV research 
and its faster implementation into the market.  

The European Solar Industrial Initiative will create 
the framework conditions to drive down the costs of PV 
technology and bring about a step change in its market 
take-up. Industry will play a leading role - identifying the 
activities and an appropriate governance structure. 
 
7. LESSONS LEARNED FROM EUROPEAN RTD 

 
The EU RTD Framework Programmes have focused 

on tackling technological barriers to the growth of PV 
markets by supporting major initiatives aimed at 
developing new materials and devices, reducing the costs 
of modules and systems, and promoting major market 
developments. The cost-sharing basis of the RTD 
programme implies that the risks are also shared with 
both public and private sector organisations in the 
different Member States. A substantial number of 
projects cover the main strategic lines of the programme. 

 
7.1 Short to medium term RTD 

About 90% of the demonstration projects which 
started under the 5th Framework Programme (1998-2002) 
have been successfully completed, which is noteworthy 

given the macro-economic situation; the fact that 
demonstration projects with total costs of tens of millions 
of Euros received a maximum support of 35%; and the 
administrative barriers which had to be overcome at 
local/national level in order to complete the installations.  

At the system level, the programme has demonstrated 
innovative, simple and more cost effective approaches to 
the integration of components, such as higher voltage 
module arrangements to match more efficient and lower 
cost integrated inverters (see PV MIPS project at 
http://www.pvmips.org/over.html ). 

At the market level, the programme has demonstrated 
the value of building systems where there is a critical 
mass of activities in order to benefit from local design, 
procurement, installation, and maintenance skills. This 
has provided important insights into how to achieve 
economies of scale and business advantages in the future. 
A good example is the project SunCities, led by the 
Municipality of Heerhugowaard together with urban 
developers, utilities, and building industries during a 6 
years period. This project has made it possible to 
complete more than 1400 new houses that integrate 
photovoltaic systems in very energy efficient buildings. 
Their highly innovative approach and new technological 
solutions have shown that a completely integrated CO2-
neutral district is possible. In contrast to the expectations 
when the project started, the PV volumes moved by the 
project (approx 3 MW) had no visible influence on 
reducing market prices, because at the same time the PV 
market grew from hundreds of MW to GW scale. Thanks 
to centralized procurement, a 10% reduction was 
achieved in the price of the modules, and the variety of 
PV integration in the new houses has helped to increase 
their market attractiveness. The project had a total 
eligible cost of more than Euro 17 million and an EC 
contribution of up to Euro 4 million. It will be important 
to monitor and analyse the performance of these houses. 
 At the level of building integration, the programme 
has been pioneering in demonstrating the potential of 
using PV systems in highly efficient and well managed 
buildings. A good example is the project PV-LIGHT 
which developed and tested a light weight PV solar 
control system, having an enhanced PV and day lighting 
performance. To reduce the self-shading of the PV 
louvres and enhance daylighting in the building, the 
project implemented a counter tracking louvre technique, 
with a low cost thermo-hydraulic solar tracking system. 
The project had a total cost of Euro 2,6 million and an 
EC contribution of up to about Euro 1,3 million.  It has 
received strong support from its industrial partners, and 
could help with the implementation of the EU directive 
on the energy performances of the buildings.  
 
7.2 Medium to long term RTD 
 In anticipation of the expected growth in production 
of thin-film based PV modules, researchers in the SENSE 
project performed Life Cycle Assessment (LCA) 
analyses and developed recycling strategies for CIGS, a-
Si and CdTe technologies. Using product samples and 
data from production lines, they performed a thorough 
analysis of thin-film PV systems, and quantified the 
environmental advantages over conventional energy 
systems in terms of global warming, acidification, 
eutrophication and photochemical oxidant potentials. The 
TOPSICLE project aims to define an industrial process to 
manufacture low-cost 20% mc-Si solar cells and 
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modules, exploiting the significant potential for 
improvement of conventional crystalline silicon solar 
cells. At this end, advanced processes have been 
developed for 1) high-quality Si wafers with low levels 
of impurities and crystal defects such as grain boundaries 
and dislocations, 2) super high-efficiency mc-Si solar 
cells, and 3) novel PV module structures. The highest 
efficiencies obtained on non-TOPSICLE material were 
17,0% with full in-line processing based on screen-
printing, 17,2% with mechanically V-texturing and roller 
printing, and 18.1% with hybrid screen-printed/buried 
contact processing. The latter represents the world record 
efficiency for large-area mc-Si cell. The project also 
identified strategies to obtain efficiencies of about 20%, 
such as improving the rear side passivation scheme with 
dielectric layers instead of an aluminium back surface 
field, enhancing the internal rear side reflection, and 
reducing the shading losses at the front with the so-called 
angled buried contact concept. Record cell efficiencies in 
the laboratory are a driving force to implement new 
technologies and processes in the industry. The project 
FULLSPECTRUM, for instance, brings together several 
of the high efficiency concepts which have the common 
aim of making fuller use of the solar spectrum. The 
multi-junction activity aims to progress as much as 
possible towards 40% efficiency, and in 2008 the 
partners achieved a new European record of 37.6 % at 
1700 -suns concentration.  
 
8. CONCLUSIONS AND FUTURE PERSPECTIVES 
 
The objective of the recent energy and climate change 
package of the Commission, including the proposal for 
the renewable energy directive, is to achieve the 2020 
European policy objectives.  
 The European Solar Industrial Initiative aims at 
creating the necessary framework conditions to drive 
down the costs of PV technology and bring about a step 
change in its market take-up. Furthermore, new 
requirements for renewables and energy efficiency in 
buildings will stimulate additional market demand for 
photovoltaics integrated within the built environment. 
 The PV industry should be able to match the 
expected growth in demand. Although the silicon 
feedstock supply remains an important topic, most of the 
producers have announced significant expansion programs 
and many newcomers have also announced plans to enter 
the silicon feedstock business. Hence, the feedstock 
shortage appears to have been largely overcome. 
European companies feature prominently in the ingot and 
wafer sections of the PV industry value chain. Some of the 
companies which are vertically-integrated control the 
process from ingots to cells and modules. Cell supply 
problems have created difficulties for module producers 
but these appear to be easing. Extra European PV 
production, particularly from Asia, may help to reduce 
costs but represent a tough challenge for the EU industry.  
 A robust research basis must be maintained and 
strengthened in Europe in order to further address the 
quality and longevity of PV-cells and modules, as well as 
the life-cycle features of whole PV-systems. These issues 
are evermore important in such a highly competitive 
world market. EU support will continue in the future, 
particularly via the FP7 and IEE-II programmes. 

These programmes and the European Solar Industrial 
Initiative of the SET Plan will be increasingly important 
for the future of the European PV industry, because 
working at the EU level helps to achieve the critical mass 
of activities which is needed for the EU’s PV industries 
to grow fast enough and to compete effectively in today’s 
global PV markets, which will allow that this technology 
plays a considerable role in reaching our 2020 climate 
and renewable energy targets. 
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