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ABSTRACT: The European Union is committed to ambitious targets for increasing the use of renewable energy
sources, because these are expected to contribute to wider EU policies for the security of energy supplies, the
environment and the competitiveness of EU industries.  The Commission is therefore active in developing legislation
and managing programmes which contribute to these targets and policies and encourage member states to also take
the necessary actions in that respect on their level. The solar photovoltaic energy sector should be able to play a role
in helping to meet European targets for the deployment of renewable energies, but this will only be possible if PV
prices are brought down to levels which are competitive with those of other sources of electricity.  The new directive
on green electricity has opened a window of opportunity for renewable energy to demonstrate that it can make a
valuable contribution to EU energy supplies, and the Commission is keen to work with the European PV industry
and other interested stakeholders to take maximum advantage of this.
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1 INTRODUCTION

Renewable energy sources offer important added
values compared with the use of conventional fossil fuels,
notably in terms of the future security of EU energy
supplies and the environment.  As renewable energy
technologies mature and their use becomes more
widespread, it is to be expected that the costs of renewable
energy will fall, and they will therefore naturally become
more competitive in terms of energy prices.  However,
whilst the external costs associated with the use of fossil
fuels remain hidden from the individual end user of the
energy, it will always be difficult to persuade the majority
of end users to buy what appears to be a more expensive
source of energy.

The Commission has been supporting research into
renewable energies for more than 25 years.  The first EC
demonstration projects in the PV sector were supported in
1979, but it was not until the middle of the 1990’s that it
was feasible to begin to establish policies and instruments
for developing the markets for renewable energy
technologies.

The main reference document in which European
policies for the renewable energy sector are defined is the
White Paper on renewable energy, which was adopted in
November 1997 [1].  This not only established the
ambitious target of 12% for the contribution of renewable
sources of energy to the European Union’s gross inland
energy consumption in the year 2010, it also required the
Commission to report every two years on the progress,
which is achieved towards this objective.

The basis for monitoring this progress is the data
provided by Eurostat. These data will always be
approximately two years out of date, because this is the
time taken by the EU Member States to collect the data,
and for it then to be processed by Eurostat.  However,
major efforts have been made to improve the quality of the

data in the last few years, so it can now be used with much
greater confidence than was the case in the past.

2. PROGRESS ACHIEVED TO DATE

In February 2001, the Commission published its first
report on the progress achieved towards the White Paper
objectives [2].  Table 1, which is taken from this report,
shows that advances are being made, but not at the same
speed in each of the renewable energy technology sectors.

Table 1 RES energy production in EU-15 by sector

By far the fastest growing renewable energy sector at
this time is wind energy with an annual growth rate of 55%
per year.  The target of 10 GW of wind power by 2003
(intermediate target set for the Campaign for Take Off) was
exceeded three years in advance, and the wind power
industry is now aiming for 60 GW by 2010, which would
exceed the White Paper subtarget of 40 GW for this sector
by 50% !

The solar PV sector is also growing rapidly.  The
latest market study, which was completed by the European
PV Industry Association (EPIA) in July 2001, reports that
the fastest growing PV market in the EU is for grid
connected systems.  This is exciting, but PV electricity
prices are still much higher than those of other renewable
electricity generating technologies, and so the PV market

1989 1996 1997 1998
Increase 
89/98

Wind 46 417 631 1.037 2154%
Solar 146 294 318 347 138%
Hydro 21.859 24.814 25.452 26.262 20%
Geothermal 2.215 2.747 2.815 2.992 35%
Biomass 39.979 47.777 52.552 54.175 36%
Total RES primary 
energy (ktoe) 64.242 76.051 84.816 84.816 32%
Total RES 
electricity (GWh) 273.290 321.436 334.642 352.805 29%



currently relies very heavily on subsidies, to a considerably
higher extent than other renewable energy sources.

EPIA concludes from their market study that the
White Paper target of 3 GW by 2010 should be revised
upwards to 4 GW.  However, until PV system costs are
considerably reduced, the future growth rate of the PV
market will be determined largely by the extent to which
governments are prepared to continue providing subsidies
and the PV demand will have to be considered as an
artificial one that is mainly triggered by favourable subsidy
schemes.

The rate of cost reduction for installed PV systems has
been slower than was anticipated during the past few years,
as is illustrated in Figure 1, which shows the total costs of
PV demonstration projects supported by the Commission.
These costs of course include some elements which are
needed for a demonstration project, but which would be
omitted in normal commercial projects.  Nevertheless,
since a key objective of many of the demonstration projects
has been to explore potential ways of achieving cost
reductions, the results remain somewhat disappointing.

Figure 1 PV Demonstration Project Costs €/Wp

The market for solar water heating is growing at a
more modest rate of around 14% per annum.  There are
currently about 12 million m2 of solar heating collectors in
the EU and this is growing by about 1 million m2 per year,
mainly in Germany, Greece and Austria.  Substantial
market acceleration is clearly needed if the White Paper
target of 100 million m2 of solar water heating collectors is
to be achieved by 2010.

In the biomass field, progress is also being made at a
relatively modest rate.  However, contrary to the PV sector
the biomass sector is very large and includes a wide range
of different resources, technologies and markets.  As might
be expected, the markets for the different biomass
technologies are growing at very different rates in the
different EU Member States.

Similarly, progress remains at relatively modest levels
in the markets for the other renewable energy technologies

including hydropower and geothermal heat and power
generation.

3 SECURITY OF ENERGY SUPPLIES

The EU currently depends on energy imports for 50%
of its energy needs, and if there is no change in policy, this
dependency will increase to 70% by 2030, with an even
greater reliance on oil / gas.  Recognising that there is
therefore an urgent need for policy changes, the
Commission launched the Green Paper on the Security of
Energy Supplies in November 2000 [3].  This paper
presented various options for addressing the problem, and
invited all interested stakeholders to submit their ideas for
the best way to proceed in future.  Clearly, an important
issue in this context is to reduce the demand for energy
given the important potential that had been identified.
Priority sectors for action in order to increase energy
efficiency are the buildings and the transport sectors, which
are the largest of the EU’s energy consuming sectors.

Renewable energy sources offer one of the most
attractive options for diversifying Europe’s energy
supplies, since they are not only locally available, but also
bring important benefits to both the local and the global
environment.  However, much needs to be done to
accelerate the entry of renewable energies into the
mainstream energy markets if renewables are to realise
their potential and make a significant contribution to the
future security of EU energy supplies.

Since many of the renewable energy sources are still
relatively new to the market, there is a need for a targeted
legislative and commercial infrastructure to encourage
rapid market growth.  Further, there is still a need for high
profile demonstrations and promotional activities to raise
the confidence of investors, since many renewable energy
technologies are still perceived to be risky and
comparatively expensive.  The Commission is therefore
active in these areas, with a view to convincing investors
that they should include a substantial element of renewable
energy sources in their energy portfolio, and in this way
help to improve the security of EU energy supplies.

Until the costs of PV are brought down at least to a
point where they can compete with other renewable
energies, it seems unlikely that PV will play a significant
role in overall EU energy supply security.  However, at a
local level, and particularly in prestigous commercial
buildings which need electricity for cooling during the
working day, there is a real opportunity for PV to play a
role in reducing peak loads on the electricity network, thus
contributing to local security of eletricity supplies and
serving at the same time as an attractive high-tech element
for the architecture of the building facade.

4 RENEWABLE ENERGY LEGISLATION

Renewable energies have already become established
in a number of niche markets, where their added values are
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already obvious to the end users.  Similarly, there is a
limited market amongst innovators and enthusiasts, who
would like to “do their bit” for the environment.  The
markets for some of the renewable energy technologies are
now beginning to move into the phase of rapid growth,
where purchases are made by imitators, and the
Commission is helping to promote such market growth by
supportung the promotion of Best Practices.

In order for renewable energy technologies to move
fully into the mainstream of EU energy supplies (mass
markets), and to compete in the single European energy
market, it is clear that the different legislative and fiscal
frameworks should be amended to provide a more “level
playing field”.  This is why the Commission has recently
embarked on a major programme of legislative initiatives
(Directives) in the renewable energy sector.

Figure 2 Moving towards mass markets

4.1 The Green Electricity Directive
The new Directive on green electricity, which was

finally approved on 27 September 2001 sets a legal
framework for the future development of the renewable
electricity (RES-E) markets in the EU.  The Member States
are now obliged to establish national targets for the future
consumption of RES-E, and the Directive gives indications
for these targets in an Annex.  If the targets are met, then
the consumption of electricity from RES-E in the EU will
rise from 14% in 1997 to 22% by 2010.  The Commission
will monitor the progress made towards these targets.

The new Directive abstains from proposing a
harmonised Community wide support scheme for RES-E,
but obliges the Commission to make a proposal for such a
scheme if necessary within 4 years, taking into account the
experiences gained in the Member States with their
different support schemes.

The Directive further obliges Member States to assure
guaranteed access for RES-E, to issue guarantees of origin
for RES-E, and to ensure that the calculation of the costs of
connecting new producers of RES-E and of transmitting
green electricity are transparent and non-discriminatory.

4.2  Proposal for a Directive on the Energy Performance
of Buildings

Earlier this year, the Commission adopted a proposal
for a Directive, which aims to promote improvements in
the energy performance of buildings.

This proposal focuses to a large extent on energy
efficiency issues but also has relevance for the supply side.
It includes a methodology for establishing integrated
building energy performance standards, that takes into
account on-site energy production, for example through the
use of PV electricity or solar heating / cooling
technologies.  Implementation of the proposed new
Directiove would provide a valuable opportunity for the
PV industry to demonstrate to a wide range of building
owners and users how PV can contribute to reducing the
40% of EU energy consumption which is currently
consumed in buildings.

5 RESEARCH, DEMONSTRATION, and
PROMOTION

The Commission has been supporting R&D and the
demonstration of PV technologies for more than 20 years,
and continues to welcome innovative proposals for such
actions through the 5th Framework ENERGIE Programme,
which has a total budget of 1,042 M€ (1998-2002).

The longer term PV research projects have been
focused on developing new lower cost PV cells and
modules, whilst the nearer term actions have focused more
on innovative demonstrations of the integration of PV
technologies into buildings and other structures. Recent
demonstration projects have also addressed some of the
non-technical barriers which are encountered when moving
these new PV technologies into the market.

Further information on the results from recent PV
demonstration projects, which have been supported by the
Commission, can be found in the paper given at this
conference by Gillett et al [3].

6 STANDARDISATION

The Commission has been active for almost ten years
with the help of the European Standards organisations
CEN and CENELEC on the development of Standards for
renewable energy equipment through the ALTENER
programme, which has a budget of 74 M€ (1998-2002).
These organisations have well established agreements with
their international sister organisations ISO and IEC, which
ensure that work on the development of new Standards can
be done at either a European or an International level, and
the results made available to both.

In the PV sector, the Commission is supporting the
development of a range of Standards for the testing and
labelling of PV products and systems, with a view to
building confidence in the market, protecting consumers,
and facilitating international trade.  These activities are
managed through a Mandate to CENELEC, which supports
the work needed to develop new Standards either through
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the IEC or through CENELEC, and the resulting Standards
will be published by both organisations.

7 STATE AID

The Commission recently adopted new Community
guidelines on State aid for environmental protection
providing transparent criteria, under which circumstances it
holds “green” State aid to be compatible with the common
market. [7]

This is important to the renewables sector, as most of
the EU Member States offer subsidies to the users of
renewable energy in order to create a “level playing field”
for renewable energy, in the face of competition from fossil
fuels, for which the external costs are not all passed on
directly to the end user of the energy.

These subsidies may in many cases fall under the State
aid rules of the EC Treaty and are thus subject to
Commission approval.  The new Guidelines now offer
Member States several new possibilties to support
renewable energies while complying with the State aid
rules.

8 REGIONAL POLICY

The new regulation of the European Regional
Development Fund (ERDF), which was adopted in the
framework of AGENDA 2000, expressly states that the
ERDF should foster the development of renewable energy
sources, and its scope specifically includes action in
support of renewable energy sources.

In the latest guidelines for the Structural and Cohesion
funds, renewable energy is highlighted as a strategic
priority, particularly because of its potential to contribute
to the development of local resources and to reduce import
dependency.  Whilst it is not appropriate to establish
specific budgets for renewable energy in the regional
funds, Member States were nevertheless called upon to
guarantee at least 12% of the global budget of their energy
sub-programmes for supporting renewable energy sources.

This could result in regional investments of around
487 M€ (2000-2003) for renewables, which is clearly a
good market opportunity for PV systems which are able to
compete successfully with other renewable energy sources.

9 EXTERNAL RELATIONS

The Commission has been a very active participant in
the G8 Renewable Energy Task Force, which was set up in
July 2000 following the G8 Summit in Okinawa.  The work
of this Task Force led to a very important paragraph in the
Communiqué from the G8 Summit in Genoa in July 2001,
which reads as follows:

“We recognise the importance of renewable energy
for sustainable development, diversification of energy
supply, and preservation of the environment. We will

ensure that renewable energy sources are adequately
considered in our national plans and encourage others to
do so as well.  We encourage continuing research and
investment in renewable energy technology, throughout the
world.  Renewable energy can contribute to poverty
reduction.  We will help developing countries strengthen
institutional capacity and market-oriented national
strategies that can attract private sector investment in
renewable energy and other clean technologies.  We call
on MDBs and national development assistance agencies to
adopt an innovative approach and to develop market-
based financing mechanisms for renewable energy.  We
urge the Global Environment Facility (GEF) to continue
supporting environmental protection on a global scale and
fostering good practices to promote efficient energy use
and the development of renewable energy sources in the
developing world, and stress the need to commit adequate
resources to its third replenishment.  We thank all those
who participated in the work of the Renewable Energy
Task Force established in Okinawa.  G8 energy ministers
will hold a meeting in the coming year to discuss these and
other energy-related issues.”

Through the participation of its President Mr Prodi at
the Genoa Summit, the Commission confirmed its
commitment to playing a full part in implementing the
contents of this communiqué.

10 CONCLUSIONS

The Commission is taking a very active stance with
regard to moving the renewable energy sector into the
mainstream of Europe’s energy markets.  As it explained in
its 1997 White Paper on RES, the Commission expects
renewable energy to contribute to wider EU policies related
to the security of energy supplies, the environment and the
competitiveness of EU industries.  It has therefore
established a comprehensive policy for the renewable
energy sector, and more recently has brought forward a
new Directive on renewable electricity which has
meanwhile been adopted by the European Parliament and
by the Council.  Other legislative proposals in this sector
have been tabled during the last months or are part of the
Commission’s work programme for the year 2002. These
changes to the EU legislative framework are intended to
accelerate the growth of renewable energy markets by a
combination of targets, obligations, and financial support
schemes.

In addition, there will remain an important role for
research and demonstration of innovative technologies, and
in particular for cost reductions, so that renewable energies
can become competitive without excessive subsidies.

The new favourable legislative and policy framework
for renewables in the EU offers a “window of opportunity”
for renewable energy sources.

The PV sector has a role to play in the future
renewable electricity markets of the EU, but the costs of
PV electricity must come down considerably before
sustainable mass markets for PV technologies can be



created.  The Commission is keen to work with the
European PV industries in order to achieve this objective.
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