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PREFACE 
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Umweltinstitut (TTZ) with assistance from the following partners: 
 

·  BIOAZUL (Spain) 
·  GBA (Germany) 
·  ELBE (Germany) 
·  EUBIA (Europe) 
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1. INTRODUCTION  
 
A summary on the status of competing technologies to biogas is presented in this report. The most up-
to-date figures available for each renewable energy (RE) sector are shown. Biogas status is covered in 
other deliverable reports (D1-D7). The current status is compared versus the European Commission 
White Paper Objectives. An important remark to make when comparing the previous deliverable (i.e. 
D4A) is that for 2007 important statements regarding the status of RE have been made. As an example, 
it has become clear that the targets of 22% on RE source electricity and 12% of primary energy stated 
in the White Paper shall be far from being reached by 2010 (Jean-Louis Bal, Director, Renewable 
Energies and Energy Networks and Markets – ADEME, 2007). The unequal efforts made by different 
member States in promoting RE, and the continuous increase in energy consumption, cancels out the 
progress made by different RE sectors. 
 
The above statements imply that renewed efforts have to be undertaken and that probably the 
percentages fixed in the White paper are too ambitious versus the continued increase on energy 
demand. 
 
To assess effectively the market saturation for RE in Europe another perspective must be addressed, 
namely that the continuing increase in the price of hydrocarbons and, therefore, that of electricity, 
which for the most part results from the use of fossil fuels, is prompting increasing demand on the 
capacity of these energies alone to maintain sustainable growth in economic activity.  
 
The increased demand on energy and the price of hydrocarbons leaves an even bigger market for the 
RE, even if their share on total energy production reduces. 
 
The information status of RE on this report covers the following issues: 
 

·  Relative sector growth in 2006; 
·  Public policies on energy promotion 2006; 
·  Purchase prices on leader countries 2006; 
·  Current situation and forecast towards EU White Paper Objectives in 2010; 
·  Main manufacturers of the correspondent RE sector 2006. 

 
In the cases of woody biomass and Small Hydro-Power the data dates from the year 2005. The updated 
data for year 2006 on these two sectors is expected to be published by the end of year 2007 at the 
annual European Barometer report 2007 (7th edition).  
 
Additionally, as in previous reports, the overall electrical power production by type of energy used for 
year 2005 is presented (Observer 2006 Report). This is done for each of the EU countries that 
participate in the AGROBIOGAS project. The purpose is to keep a holistic perspective and assess the 
production share of RE per country, in general terms.   
 
Thus, the most relevant RE sectors by country are reported as to compare the relevance between them.  
In addition, France and UK are included as references to the developed RE markets. 
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2. STATUS OF SMALL HYDRAULIC POWER 
 
With an installed capacity of more than 11.600 MW, the small hydroelectricity sector, defined by 
installations with capacities lower than 10 MW, is an integral part of the EU electrical production 
system. While this sector’s potential is far from being reached, at present, it has to face an apparently 
contradictory problem of conciliating productivity requirements with a high ecological water quality. 
 
Unlike the other sectors, hydraulic power is highly dependent on a country's geography. In this way, 
more than 80% of hydraulic capacity is installed in five countries: Italy, France, Spain, Germany and 
Sweden.  

 
It should be noted that 
the inventory of the 
installations for this 
sector that were not 
monitored by 
subvention bodies and 
many of which are now 
more than 40 years old, 
is difficult.  
 
The total operating 
capacity is estimated at 
11.643,5 MW for the 
25 member EU. Italy 
with 2.360 MW and 
France with 2.021 MW, 
are the two countries 
best equipped in 
hydraulic installations. 
However, a sizeable 
decrease in production 
recorded in France and 
Spain (-1 TWh for 
each), principally due 
to a pluviometric 
deficit, already makes it 
possible for the 
assertion that there was 
an appreciable drop in 
EU electricity 
production during the 
year 2005. For the time 

being, this figure is estimated at 43,1 TWh in 2005 vs. 44,5 TWh production in 2004. 
 

2.1 NEW ITALIAN TARIFFS  
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A new law was adopted in 2005 to favour development of small hydraulic power plants in Italy. 
Deliberation N° 34/05 provides for the creation of an incentive tariff for installations with capacities 
lower than 10 MVA (approximately 10 MW). The production is purchased by a company called 
Acquirento Unico that is responsible for reselling the electricity production at a preferential price 
(estimated at 70 € per MWh in 2006). For installations having capacities lower than 1 MW, the 
purchase price is even more attractive (95,65 € per MWh up to 0,5 GWh, then 80,54 € per MWh up to 
1 GWh, then 70,48 € per MWh up to 2 GWh and finally 70 € per MWh up to 5 GWh. This system, 
which is more favourable for small capacity installations, must however come to terms with a specific 
water protection plan “Piano di Tutela delle Acque” that has also been set up and already adopted by 
several different Italian regions. 
 

2.2 FRENCH POTENTIAL AND UNCERTAINTIES 
 
The situation of small hydraulic power in France today is a mixed and uneven one. Article 36 of the 
law of program of July 13, 2005 fixing the orientations of the energy policy predicted a re-valorisation 
of the feed-in tariff for the new installations. The decree of application specifying this remuneration is 
expected by the autumn of 2006. However, it will have to come to terms with the new law on water that 
is presently under discussion in Parliament. A badly balanced text could call into question the renewal 
of already existing concessions and the start-up of new power plants. 
 

2.3 GREATER CAPACITY FOR SPAIN 
 
In 2005, the IDAE (Institute for Energy Diversification and Savings) estimates total Spanish installed 
capacity at 1.788 MW, i.e. 40 MW more than in 2004, to which another 70 MW should be added this 
year (2006). Nevertheless, the APPA (Spanish Association of Renewable Energy Producers) estimates 
that substantial work still remains to be done to reduce administrative and environmental barriers to the 
granting of exploitation licences, without which the Plan’s targets will not be reached. 
 

2.4 SWEDISH SMALL HYDRAULIC ON THE HOT SEAT 
 
The situation could deteriorate, however, beginning in the next decade. The Swedish government plans 
to exclude small hydraulic power from the green certificates system beginning on January 1st, 2011. 
This decision jeopardises not only new projects but also existing projects that need to be renovated or 
modernised. Sector professionals, who are very worried about their future, are hoping for a reversal of 
the situation at the next elections that took place in September 2006. 
 

2.5 GERMAN PURCHASE PRICE FAVOURS RENOVATION 
 
According to the AGEE Stat, which centralises renewable energy statistics for the Ministry of 
Environment, total German installed capacity amounted to 1.584 MW in 2005, i.e. 20 MW more than 
in 2004. The German Hydraulic Association estimates the corresponding number of power plants at 
between 7.500 and 8.000. On the legislative level, the amendment to the Renewable Energies Law of 
August 1st, 2004 opened up new opportunities for the small hydraulic sector. In 2005, the electricity 
coming from hydroelectric installations smaller than 5 MW was purchased at 95,7 € per MWh for an 
installation capacity equal to or lower than 500 kW and 65,8 € per MWh for a capacity lower than or 
equal to 5 MW (with 1% graded rates since January 1st, 2005). 
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Beginning on December 31st, 2007, the purchase price for installations smaller than 500 kW will only 
apply to those installations on flowing water and which will have concretely achieved a satisfactory 
ecological water condition. For installations included between 5 and 150 MW, the purchase price will 
be paid only if the plant is modernised between August 1st, 2004 and December 31st, 2012. This 
modernisation must imperatively lead to a 15% increase in energy capacity and make it possible to 
achieve a satisfactory ecological condition of the water. 
 

2.6 AUSTRIAN SYSTEM JUDGED TOO FAVOURABLE 
 
The total installed capacity in Austria (estimated at 994 MW in 2004) should significantly increase in 
the coming years. According to transmission system operator, E-control, 1.146,4 MW of grid-
connection contracts were authorised at the end of 2005. This new authorised capacity entails the 
construction and the connection of approximately 150 additional MW by the end of 2007. The 2003 
Austrian renewable electricity law that established purchase prices has been very beneficial to the 
development of hydroelectric projects. These feeding tariffs favour new installations and 
modernisations having permitted an increase in yield: 
 

�  from 62,5 € per MWh for the first GWh to 37,8 € per MWh above 25 GWh for new power 
plants or those where yield has been increased by 50%; 

 
�  from 59,6 € per MWh for the first GWh to 33,1 € per MWh above 25 GWh for power plants 

where yield has been increased by 15%; 
 

�  from 56,8 € per MWh for the first GWh to 31,5 € per MWh above 25 GWh for the others. 
 
The new government judges these purchase prices as being too favourable and is preparing a reform in 
its incentive system. However, the Austrian government has stated that the small hydroelectric power 
plants, whose connection has already been authorised in the framework of the new law, will conserve 
their right to financial aid for the complete 15-year period and will not be affected by the re-
examination of the current support system. Furthermore, the small hydraulic power plants (HCP) will 
still benefit from the special purchase prices in the case of modernisation or renovation carried out 
before December 31st, 2007. For the other installations, the purchase prices will apply until December 
31st, 2008. 
 

2.7 PROMISING MARKETS IN POLAND AND CZECH REPUBLIC 
 
Among the new member countries, Poland is the one that has most developed its installed production 
capacity. The Centre for Scientific Research on Renewable Energies EC/BREC estimates Poland’s 
total installed small hydraulic capacity at 318 MW, i.e. an increase of 33 MW with respect to 2004. 
 
Poland owes this success to its new green certificate system that was set up on October 1st, 2005 and 
which allowed the sector to valorise its electricity in the neighbourhood of 80 € per MWh. Small 
hydraulic sector development is also very promising in the Czech Republic. The Czech Republic 
revised its purchase prices for small hydraulic origin electricity in February 2005 so as to favour 
installation, construction and renovation. The tariffs represent an average of 57 € per MWh for 
installations commissioned before 2005 and vary between 73 € and 81 € per MWh for new or 
renovated power plants. The Ministry of Industry estimates total small hydraulic installed capacity for 
2005 at 276,7 MW. 
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During the last few years, the figures for installed capacities have evolved very little because, in spite 
of a real potential still to be harnessed, all new projects come up against complex administrative 
processes and almost systematic regulatory barriers. In other respects, there is a strong potential for 
rehabilitation and overall of existing sites to increase capacity and yield. More than two-thirds of 
present installations are more than 40 years old.   
 
It should be noted however that sector growth rates in the ten new countries of the European Union are 
on the average higher than those of the countries of the older 15 member EU. This is especially due to 
Poland, which has increased its capacity by more than 17% between 2003 and 2004 but now has 
reduced its growth to 11,6%. 
 

2.8 CONCLUSIONS 
 
In spite of the new boost brought by the new member countries to sector dynamism, it will still not be 
able to attain the objective of 14.000 MW installed capacity by 2010. Current average annual growth 
rate (2% for the 25 member EU) will bring the European Union up to approximately 13.140 MW by 
2010. 
 
Furthermore, the objective of the “Sustainable Energy Europe” campaign that targets 2.000 MW of 

new installations in the 25 member European Union 
for 2006 will also be very difficult to keep to. 
Without strong political determination to lift 
administrative barriers and create a regulatory 
environment favourable for the sector, the potential 
risks remaining unexploited for a long time to come 
(Small Hydropower Barometer, 2006). 
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3. STATUS OF SOLAR THERMAL ENERGY 
 
Current development of the solar thermal sector is very encouraging with a marked acceleration in 
growth being observed in 2006 (23.5% between 2004 and 2005 and 44.3% between 2005 and 2006). 
This growth corresponds to a newly installed surface of 3 085 265 m2 (glazed and unglazed collectors), 
i.e. an additional capacity of 2 159,7 MWth Glazed collectors represent the main part of the European 
solar thermal market. They include both flat glazed collectors in which the absorbers are fitted in a box 
closed by a pane of glass (88.5% market share) and vacuum tube technology collectors (8.3%) where 
the absorber is placed through a succession of glass tubes. The vacuum system is generally a more 
expensive technology but one that makes it possible to obtain higher temperatures. 
 
It is adapted not only for not very sunny climates for heating water and buildings, but is also adapted 
for the solar cooling market in very sunny regions. In the countries of the south of Europe, the hot 
water tank can be placed directly on the roof above the collectors for installations that only produce 
domestic hot water; we are then speaking of a thermosiphon system. Unglazed collectors (3.2% market 
share) are mainly used to heat swimming pools. The unglazed collector market is more difficult to 
monitor because this technology is rarely subsidised (and so not referenced by financial organisations) 
and is not the object of systematic counting on the part of manufacturers. 
 

3.1 GERMANY 
 
During 2006, the German government decided twice to decrease the investment subventions granted in 
the framework of the German market stimulation program. A new decrease was applied on 12 January 
2007 for individual solar water heaters. In the end, subventions have been practically divided by two in 
less than a year. They have gone, for individual solar water heaters, from €105/ m2 down to €84/ m2 on 
21 March 2006, then to €54.6/ m2 on 21 June 2006, and then to €40/ m2 beginning on 12 January 2007. 
For combined solar systems (hot water and heating), the subventions have decreased from €135/m2 to 
€108/ m2 on 21 March 2006, and then went down to €70.2/ m2 last 21 June and to €70/ m2 last January.  
 
This decrease in subventions is explained by the government’s desire to not let assistance program 
spending get out of control in the face of the rush of new requests, with the budget of the MAP being 
set each year. During the year 2006, factors external to the sector alone favoured market development, 
like problems in procurement of natural gas coming from Russia, the continual increase in the price of 
conventional heating and the public debate on climate change. According to the Association of German 
Solar Industrialists (BSW – Bundesverband Solarwirtschaft), the German market in this way went from 
980 000 m2 installed in 2005 up to more than 1.5 million m2 in 2006. The installation of a solar system 
seems more and more logical in Germany to counter the increase in energy expenditures. While it is 
still necessary for triggering investment decisions, the MAP subvention only covers 15% of the cost of 
a system. This beginning of empowerment of the demand of private individuals has made it possible 
for the authorities to set up a bigger support mechanism for large collective and private installations, 
whose potential has been tapped only very little up until now. Beginning in 2007, systems including 
between 20 and 40 m2 of collectors supplying the heating for at least three apartments shall receive a 
subvention of €210/ m2. Installations receiving more than 40 m2 of collectors shall be eligible for a 
subvention amounting to 30% of total investment cost. 
 

3.2 FRANCE 
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In 2006, France continued to be the leading European country in terms of growth. The French solar 
thermal market exceeded 300 000 m2 (including approximately 75 000 m2 in French overseas 
departments). This is 83.1% more than in 2005. The first estimates of the Enerplan professional 
association indicate that the Metropolitan France market should be in the region of 220 000 m2, i.e. 35 
000 individual solar water heaters, 5 000 combined systems and 22 000 m2 for collective hot domestic 
supply water. The market of unglazed collectors is estimated by Observ’ER to 60 000 m2. For private 
individuals, the simplicity of the tax credit system, which permits recuperating 50% of the equipment 
price upon simple fiscal declaration, is particularly attractive. The incentive system is completed by 
financial assistance from local administrations (notably the Regional Councils) that is deductible from 
the tax base on which the tax credit is calculated. This financial assistance varies according to the 
regions and can, in certain cases, reach more than €900 for a simple individual solar water heater and 
more than €3 000 for a combined system. 
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The sector’s growth prospects continue to be very good. The Law on Energy of 13 July 2005 (the 
“Pope” law) set an objective of 1 million m2 installed annually beginning in 2010 by means of the 
“Plan Face Sud”.  
 
Moreover, the new thermal regulations (RT 2005), applicable to building permits filed since 1st 
September 2006, established an improvement in the thermal performance of new constructions of at 
least 15% with respect to RT 2000, with a prospect of progress every five years so as to reach a 40% 
improvement in 2020. RT 2005 improves the taking of renewable energies into consideration, in 
particular in introducing them in reference. In concrete terms, an individual house (using both 
electricity and fossil fuels) shall have to be equipped with 2 m 2 of solar collectors and a collective 
housing using electricity shall have to be equipped with 1 m 2 of solar collectors per housing unit or, 
failing that, economise the equivalent energy by means of additional insulation or high performance 
heating systems. 

 
3.3 AUSTRIA 

 
Austria is a country that is very involved in solar thermal development. Only Cyprus has a per capita 
market higher than Austria’s. The market is estimated at nearly 300 000 m2, with all technologies being 
considered together. This represents 25.1% growth with respect to 2005. The market is principally 
concentrated in three of the nine “Länder” (State) make up Austria, that is to say Tyrol (96 573 m2 
installed in 2006), Upper Austria (55 307 m2) and Lower Austria (43 872 m2), which alone represented 
two-thirds of the Austrian market. This strong growth is explained in part by the success with the 
population of the solar thermal information campaign, “Klima: aktiv Solarwärme”, whose effect was 
amplified by the increase in the prices of fossil energies. The size of the market remains variable 
depending on the Länder, with each conducting its own policies of financial assistance for investment 
for private individuals. Granted financial assistance can vary from €600 to €1 700 for individual solar 
water heaters, and from €1 100 to €3 500 for combined solar systems. The federal government 
subsidises installations in the private sector (hotels, for example) for up to 30% of investment costs. 
 

3.4 SPAIN 
 
The IDAE (the National Energy Agency), which uses the number of subsidised systems as base, 
estimates the installation level at 134 663 m2 in 2006. The ASIT, which uses the number of systems 
sold as base, estimates the market at around 175 000 m2. However, there is agreement on the fact that 
the Spanish market is going to take on growing importance in the short term. Since March 2006, Spain 
has become the most advanced country in terms of solar legislation. On 17 March 2006, Spain adopted 
a new building code (CTE – Código Técnico de la Edificación) established on the success of its solar 
orders. This code makes it obligatory for all new constructions or completely renovated buildings to 
cover between 30% and 70% of hot water needs from solar thermal energy. 
A 6 to 12-month transitional period has been provided for. During this period, building permits may be 
obtained via the old or the new legislations. The CTE should thus be fully operational at the end of this 
year. The obligation is accompanied by financial assistance for investments coming directly from the 
autonomous regions and from a system of loan guarantees financed by the state through the IDAE. The 
municipal solar orders that arrived ahead of the national order remain valid and complete the system. 
The impact of the CTE on the period 2008-2010 has been evaluated at representing the installation of 
2.5 million m2 of collectors. The target of the Spanish Renewable Energy Plan (Plan de Fomento de las 
Energías Renovables) is to reach a total installed capacity of 4.8 million m2 in 2010. 
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3.5 GREECE 
 
Greece continues to be a reliable value in terms of solar thermal energy, with, according to the EBHE 
(Association of Greek Solar Industrialists) 240 000 m2 installed in 2006, i.e. 9.1% growth with respect 
to 2005. Greece is a stable market mainly centred on thermosiphon systems and on an installation 
replacement market. Local suppliers are nevertheless trying to develop new applications like heating 
through combined systems and collective hot water in hotels. In Greece, the promotion of solar energy 
for private individuals is made via a tax deduction of 20% of investment costs, without other 
subvention systems. Business firms can benefit from either tax deductions that can go from 60% to 
100% or benefit from subventions varying according to the different regions between 20% and 40% of 
eligible costs. 
 

3.6 ITALY  
 
A significant study conducted by the Solarexpo Research Centre has revealed that the figures of the 
Italian solar thermal market have been widely under evaluated for a long time. This new study, based 
on a survey carried out with manufacturers and suppliers, estimated the 2006 market at 186 000 m2 
(46.4% growth with respect to 2005). The 2005 market has been re-evaluated at 127 059 m2 and that of 
2004 at 97 738 m2. The results show that the Italian market was in reality at Spanish and French levels. 
It is planned that this study be systematically carried out anew in order to obtain more reliable 
indicators than in the past. These recurrent studies shall have the advantage of giving a better view of 
the sector in the country’s energy panorama and give decision-makers a better assessment of 
implemented policies. This last point is all the more important because Italy has decided to support the 
sector in a more concrete manner. The incentive system has evolved since January 1st 2007, with the 
decision to increase the tax deduction to 55% for private individuals (vs. 36% before this). In addition, 
the Italian government is preparing a new law concerning the energy performance of buildings. It shall 
regulate the use of solar thermal energy for hot water production in new constructions or in renovations 
(both private and public). This law could make covering 50% of hot water needs by solar energy 
obligatory. 
 

3.7 PORTUGAL 
 
In April 2006, Portugal adapted new building codes in order to comply with European directive 
2002/91/CE: the code on conditioned energy systems of buildings (RSECE) and the code of technical 
performances of buildings (RCCTE). This last code imposes the use of solar thermal collectors for hot 
water production in new or renovated buildings, in the case where exposure conditions are favourable, 
and this on a basis of one square meter per inhabitant. 
In parallel to this, Portugal has a system of financial assistance for investments for private individuals 
and a tax deduction of 30% of equipment cost as well as a reduced VAT rate (12% instead of 21%). In 
the framework of the PRIME program (Subvention Program for Modernisation of Economic 
Activities), business firms can benefit from financial assistance going up to 40% of investment costs. 
This context should permit Portugal to increase its market, which was in the region of 14 000 m2 in 
2006. 
 

3.8 CONCLUSIONS 
 
The present situation is very favourable for continuation of rapid growth in the European market. This 
growth is no longer exclusively ensured by a few leading countries, but by new countries like France, 
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Italy, Spain and Portugal whose potential has hardly been tapped yet. These countries have organised 
favourable conditions for a rapid development of their markets, at the same time by reinforcing the 
systems of financial assistance for investments and by introducing new legislations that require or 
incite the installation of solar systems in buildings that are under construction or being renovated. This 
notion of an obligation to integrate solar energy (or other renewable energies) for all new buildings is 
gaining importance in the countries of the European Union. Some municipalities have even been 
tempted by the experiment. This is the case, for example, of the German city of Vellmar. 
 
This growth of the European market is reinforced by the fact that the mature markets of Germany and 
Austria continue to thrive, thanks not only to individual solar water heating systems, but also thanks 
more and more to combined systems and collective-scale applications. These favourable prospects have 
led us to markedly re-evaluate our forecasts for 2010 at 41.1 million m2. This estimate, based on the 
forecasts of national experts and on the current dynamism of the markets, still represents less than half 
of the initial 100 million m2 objective the European Commission White Paper on energy.  In the longer 
term, the ESTIF (European Solar Thermal Industry Federation) published a Solar Thermal Action Plan 
in January 2007 in which it defines two new objectives for 2020, a minimum objective and an 
ambitious objective. 
 

 
The minimum objective, which is 91 GWth (130 million m2), was calculated on the basis of the 
situation in Austria during 2005 where 15% of isolated houses have already been equipped with solar 
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thermal equipment. The ambitious target is to reach a capacity of 320 GWth (457 million m2) in the 
European Union, i.e. 1 m2 of collectors per inhabitant. The ESTIF points out that to reach this last 
objective, solar thermal energy shall have to be very widely used for building heating and cooling 
applications. 
 
 
 
 

 
 
4. STATUS OF PHOTOVOLTAICS  
 
Even though it has been curbed by a supply that is unable to meet demand, photovoltaic market growth 
has succeeded in conserving a steady buoyant rate in the European Union. The first available estimates 
announce an additional capacity of 1245.7 MWp that will make it possible for total European capacity 
to establish itself at 3 418.5 MWp, corresponding to the electrical supply of 1.100.000 households 
(without electric heating). Power grid connected applications continue to represent almost all of the 
European market, with a share estimated at 99.4% in 2006. Another indication, the EU per capita 
capacity ratio rose from 4.7 Wp per inhabitant in 2005 to 7.4 Wp per inhabitant in 2006. 
 
 

4.1 GERMANY 
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Considerable consolidation has been made concerning the capacity installed in Germany in 2005. 
According to the AGEE Stat – Renewable Energies statistical organisation of the German Ministry of 
the Environment (BMU) –, photovoltaic capacity reached 1 881 MWp for grid connected installations 
at the end of 2005, i.e. a supplementary capacity of 863 MWp for that year 
 
The official statistics of the AGEE Stat will not be available until May 2007. Two estimates are 
nevertheless available: that of Photon, 1 150 MWp; and that of BSW (Association of German Solar 
Industrialists), 750 MWp. 
 
The German market continues to be the world leader for solar cells, far ahead of the Japanese market 
(which should remain at approximately 300 MWp in 2006) and the American market (estimated at 
more than 120 MWp). The solidity of the German market is explained by the stability of the incentive 
system, essentially based on the Renewable Energies Law (EEG), which, since August 2004, obliges 
electricity suppliers to purchase photovoltaic electricity at a predefined tariff. In 2006, the grid 
connected systems benefited from a feed-in tariff varying between 51.8 c€/kWh and 48.74 c€/kWh on a 
duration of twenty years, with a 5% per year degression. A 5 c€/kWh bonus is added for building 
façade integrated systems. The possibility of a modification of the EEG law is currently under 
discussion, notably with regard to a possible increase of the annual degression to 10%. 
 

4.2 SPAIN 
 
The rise in importance of the Spanish market recorded in 2005 (+ 15.5 MWp), was confirmed in 2006. 
According to the first estimates of the IDAE (Institute for the Energy Diversification and 
Conservation), the newly installed capacity in Spain was in the neighbourhood of 60.5 MWp (including 
1 MWp not connected to the grid), bringing its total installed capacity up to 118.1 MWp (including 
15.2 MWp not connected to the grid). The Spanish market thus very favourably greeted Royal Decree 
436/2004, which is the principal renewable electricity promotion instrument. The feed-in tariff for 
Spanish photovoltaic electricity has the particularity of not being a fixed price. Instead, it is calculated 
as a function of a percentage of the mean price of electricity during the year in progress. For 
installations lower than 100 kWp, the feed-in tariff corresponds to 5.75 times the mean price of 
electricity for twenty-five years (equivalent to 44.04 c€/kWh) and 4.6 times the mean price of 
electricity for the rest of the installation’s lifetime. For installations greater than 100 kWp, the tariff 
changes to 3 times the mean reference price of electricity for the first twenty-five years (equivalent to 
22.98 c€/kWh) and to 2.4 times the mean reference price of electricity for the rest of installation life. 
Exceptionally, an upward revision of 1.38% of the mean reference rate of the price of electricity was 
made beginning in July 2006 (Royal Decree 809/2006) in order to take the strong increase in the price 
of electricity into consideration. A modification of these tariffs could rapidly take place. The Spanish 
government seems prepared to increase the feed-in tariff for installations included between 100 kWp 
and 10 MWp to 41.75 c€/kWh, i.e. practically double the current tariff. With a system like this, Spain 
shouldn’t have any difficulty in reaching its target of having 400 MWp connected to the power grid by 
the year 2010. 

 
4.3 ITALY  

 
The new Italian incentive system adopted by Decree in July 2005 didn’t last very long. In spite of the 
interesting level of its feed-in tariff, this system proved to be difficult to manage from an administrative 
point of view, with the consequence of limiting installed capacity. According to the GSE (Manager of 
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the Italian Power Grid), only 11 MWp was connected to the grid, while requests for connection were 
counted in hundreds of megawatts. In order to meet the expectations of investors, a new, less 
bureaucratic system, was put in place by the Decree of 19 February 2007 (effective on 24 February).  
 
The feed-in tariff, valid for a period of twenty years, now varies from 0.36 c€/kWh, for non integrated 
and field power plants of more than 20 kWp, to 49 c€/kWh, for power plants of from 1 to 3 kWp. This 
feed-in tariff shall be applied to power plants installed in 2007 and in 2008. 2% annual degression shall 
then be applied beginning in 2009. This incentive system shall only be valid for the first 1 200 MWp 
and it is, moreover, foreseen that the photovoltaic capacity that can be installed shall be limited at 3 000 
MWp between now and 2016. An important point is that this system can no longer be combined with 
investment aids and tax advantages. The year 2007 should therefore see a marked increase in the Italian 
market with, according to the GIFI (Group of the Italian Photovoltaic Companies), already at the 
beginning of the year, 7 330 power plants under construction representing 62 MWp capacity. 
 
 

 
 

4.4 FRANCE 
 
Like Italy, France modified its incentive system once again last year due to results that were not 
deemed sufficient. In this way, the French government raised the income tax credit for private 
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individuals to 50% in 2006 (40% in 2005). This system permits private individuals alone to receive a 
sum representing half of the total cost of the equipment of their principal home, labour costs not 
included. The feed-in tariff was also re-evaluated as well in July 2006. It is now established for 
metropolitan France at 30 c€/kWh plus a bonus of 25 c€/kWh in case of a system that’s integrated in 
the construction. In the French overseas departments and in Corsica, the feed-in tariff has been re-
evaluated at 40 c€/kWh plus an integration bonus of 15 c€/kWh. These tariffs should permit France to 
reach the goals defined in the Law of long-term planning of investments, which provide for 120MWp 
in 2010 (85MWp for the French overseas departments and 35MWp for metropolitan France). In terms 
of installed capacity, the publication by EDF of its statistics concerning the share connected to the 
power grid has led us to revise our previous statistics supplied by ADEME. At the end of 2006, the 
French installed capacity connected to the grid was established at 12.31 MWp (7.44 MWp in the 
French overseas departments and Corsica and 4.87 MWp in metropolitan France). During the year 
2006, 6.11 MWp were connected (4.82 MWp in the French overseas departments and Corsica and 1.29 
MWp in metropolitan France) compare to 5.55MWp in 2005 (1.94 MWp in the French overseas 
departments and Corsica and 1.61 MWp in metropolitan France). It should be pointed out that a large 
number of installations exist in France that have been installed but which have not yet been connected. 
According to EDF, the files awaiting connection represented a capacity of 13.18MWp at the end of 
2006, with a significant part of these installations having already been installed.  
 

4.5 AUSTRIA 
 
The Austrian market remained rather stable in 2006, with a newly installed capacity included between 
4 and 6 MWp, according to the first estimates of the research consultancy Arsenal Research. This 
additional capacity brings total Austrian installed capacity up into the region of 29 MWp. 
In 2006, an amendment to the renewable electricity law (Ökostromgesetz) permitted the introduction of 

a new feeding tariff system. This 
system was determined as a 
function of an annually available 
fund of €17 million for all of the 
renewable sectors for the years 
from 2007 to 2011. For contracts 
signed in 2006, the power plants 
lower than 5 kWp shall be paid 49 
c€/kWh, 42 c€/kWh for the power 
plants between 5 and 10 kWp and 
32c€/kWh for the sites higher than 
10 kWp. Contracts signed in 2007 
shall benefit from respective tariffs 
of 46 c€/kWh, 40 c€/kWh and 30 
c€/kWh. These tariffs shall be valid 
for a period of ten years. The 
compensation shall change to 75% 
the eleventh year and 50% the 
twelfth year. Beyond this date, the 
operators shall benefit from a 
feeding tariff guaranteed at the 
market price for a new twelve year 
period. Regional aids to investment 
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make it possible to complete this system. 
 

4.6 CONCLUSIONS 
 
Photovoltaic sector growth could be very fast in the coming years. The silicon shortage is in the process 
of being progressively absorbed, which is finally going to allow industrialists to fully use their 
production capacities and supply to fully meet demand. The prices of installations are also going to be 
able to continue to decrease, which is going to improve the sector’s competitiveness. 
 In these conditions, the future growth level of the photovoltaic sector shall only depend upon one 
thing, the political will to support it. 
 
It’s in this framework that the EPIA (European Photovoltaic Industry Association) has determined two 
growth scenarios for the end of the year 2010. The pessimistic version does not foresee reinforcement 
in current incentive mechanisms. 
 
The other, the policy driven scenario, foresees the introduction, the continuation and the reinforcement 
of incentive systems in all of the European countries. The pessimistic vision will lead to a total 
European power of 7 905 MWp, while the optimistic projection will bring total European installed 
capacity up to 9 921 MWp, i.e. very near to the symbolic benchmark of 10 GWp. 
 
It’s necessary to train more and more numerous professionals (technicians and administrative staff) to 
permit connection to the power grid and build a network of distributors and installers. At the current 
time, the growth of European installed capacity depends therefore, more than ever, on the growth of the 
German market. However, in the absence of definitive statistics concerning Germany, the work of 
projection for the year 2010 becomes very risky. The previous projection of 6 000 MWp today seems 
very low, taking into consideration the consequent re-evaluation of the German market made by the 
Ministry of the Environment in 2004 and 2005. The new projection is backed by the maintaining of a 
German market near to a gigawatt in the next few years and on a predictable acceleration in the growth 
of the Italian, Spanish and French markets, i.e. an installed capacity of 8 713 MWp by 2010. The rapid 
establishment of a photovoltaic sector, actively participating in total electricity production and in the 
creation of riches and of qualified jobs, is a challenge of society, to which the political decision makers 
are beginning to respond. 
Politicians are in the process of setting up just remuneration systems for solar electricity, but efforts 
must be intensified even more by providing industrialists with a more long term vision and in removing 
administrative obstacles. The risk of a response that’s too slow in coming is that the European 
industrial dynamism that’s currently in place could be quashed, and this to the advantage of other 
Chinese, Japanese or American industrialists. And while the principal markets are still found today in 
the industrialised countries, the real future of the photovoltaic sector is going to be decided on a 
worldwide, global scale.  
 
5. STATUS OF BIOFUELS 
 
The continually high price of the barrel of Brent crude at more than $60 (double the 2003 price), the 
imperatives of reductions of greenhouse gases and of reduction of energy dependency, are all elements 
that have contributed to a rapid development of bio fuels over the last few years. In this way, 
consumption in the European Union of this type of fuel went from a little less than 3 million toe (Mtoe) 
in 2005 to approx. 5.38 Mtoe in 2006, i.e. 79.7% growth.  
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These efforts have raised the share of biofuels to approximately 1.8% of the total consumption of fuels 
used in transport (estimated at 296 Mtoe), vs. 1% in 2005 (for a total consumption estimated at 293 
Mtoe). In 2006, biodiesel represented 71.6% of the energy content of biofuels dedicated to transport, 
far out ahead of bioethanol (16.3%) and the other biofuels (12.1%, i.e. 629 809 toe of vegetable oil and 
13 940 toe of biodiesel). Crude vegetable oil importance can be explained by an explosion in its 
consumption in Germany, where this product is legally considered as a fully-fledged fuel. Current 
dynamism is more favourable to the consumption of biodiesel, vs. bioethanol, which increased 71.4% 
between 2005 and 2006, vs. 57.5% growth for bioethanol. Nevertheless, consumption of the other bio 
fuels was multiplied by 3.4 in a single year. 

 
5.1 BIODIESEL SECTOR 

 
Germany 
Germany continued to be the largest European biofuel consumer in 2006, with, according to the AGEE 
Stat, the statistical organisation of the Ministry of the Environment, a consumption estimate of 2.8 
million tons of biodiesel (representing 2 408 000 toe), 0.71 million tons of vegetable oil (628 492 toe) 
and 0.48 million tons of bio-ethanol (307200 toe). However, the AGQM (biodiesel quality work group) 
esteems that these first figures are overestimated for the biodiesel and vegetable oil shares. Their proper 
calculations result in consumption levels of 0,6 million tons for vegetable oil and 2.5 million tons for 
biodiesel. This consumption corresponds to an incorporation rate in energy content higher than 6%, the 
largest for an EU country. Germany had already widely respected its commitments with regard to the 
directive on biofuels in 2005, with an incorporation rate of 3.5% vs. the 2% required for that date. This 
success is explained by a very advantageous system for biofuels that associated a tax exemption with 
an absence of consumption limits. The situation changed completely on August 1st 2006 with the 
reintroduction of a law establishing a tax, revised as from January 1st 2007, to impose a quota system.  
Now, only 100% biodiesel fuel (B100) continues to receive a partial tax exemption, with biodiesel that 
is intended to be mixed being taxed in a normal manner.  The tax on B100 is going to be gradually 
increased from 9 c€ per litre in 2007 up to 45 c€ per litre beginning in 2012, with the same being true 
for crude vegetable oil (from 10 c€ per litre in 2008 to 45 c€ per litre beginning in 2012). The quotas, 
for the diesel sector and for the petrol sector, shall be defined from an obligatory incorporation rate. 
Beginning in 2007, the biodiesel quota in diesel fuel amounts to 4.4%, already considerably exceeded, 
and the bioethanol quota in petrol will rise from 1.2% in 2007 to 2% in 2008, to 2.8% in 2009 and then 
to 3.6% beginning in 2010. The total quota shall gradually increase in this way up to 8% in 2015 (it 
shall be 6.75% in 2010). 
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Second generation biofuels like synthetic biofuels (BTL - biomass to liquid), bioethanol produced from 
cellulose, as well as E85, shall not be subject to taxing. This tax exemption shall be the object of an 
annual revision to prevent any over-compensation. 
 
France  
France remained the second largest biofuel consuming country in 2006. Its consumption increased by 
62.7% to reach, according to the Ministry of Industry, 682 000 toe (i.e. 1.6% of French domestic fuel 
consumption). Biodiesel represents the biggest share (78%, far ahead of bioethanol with 22%). This 
increase is essentially explained by a strong political will to develop the sector. France has set up an 
ambitious biofuel plan for the year 2015. This plan foresees reaching the directive target as early as 
2008 (5.75% incorporation) and plans on an incorporation rate of 7% in 2010 and 10% in 2015. To 
favour sector development, the French government grants a partial petroleum tax exemption to 
producer industrialists. This tax exemption is allocated by calls for tenders in the form of official 
approvals of industrial sites. In 2006, the excise tax on consumption (previously the excise tax on 
petroleum products) was 25.92 €/hl for ethanol incorporated in the form of ETBE (vs. 58.92 €/hl for 
SP95/98 super) or directly incorporated, and 16.69 €/hl for biodiesel (RME, vs. 41.69 €/hl for diesel 
oil). It’s also foreseen that E85, also called “super ethanol”, be taxed at 33.43 €/hl to have a pump price 
in the neighbourhood of 80 c€ per litre. Another tax incentive is constituted by an additional General 
Tax on Polluting Activities imposed on fuel distributors who incorporate less than the minimum rate 
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(3% in 2007, 7% in 2010). The investments that shall be necessary to fulfil French commitments are 
substantial. 
Besides the development of existing factories, the construction of 21 new factories is planned, with 6 of 
them producing bioethanol and 15 producing biodiesel. Investment for the totality of these projects is 
estimated at more than €1.2 billion, and the number of jobs created or consolidated in this way is 
estimated at more than 30 000. 
 
Austria 
The European directive was transposed into Austrian law via an amendment to the law on fuels of 
November 4th 2004. This modification imposed that distributors incorporate 2.5% biofuel in the total 
share of fuels beginning in October 2005. This obligation shall then rise to 4.3% beginning in October 
2007, and then to 5.75% beginning on October 1st 2008, i.e. the directive target to be reached by the 
year 2010. This obligation system has been fully effective. In 2006, according to the Austrian Energy 
Agency, biodiesel consumption reached 275 200 toe (conversion of the official figure of 320000 tons), 
i.e. 3.5 times more than in 2005. Respect of the legislation is facilitated by the fact that biodiesel is 
completely exempted from the tax on petroleum products. 
 
Sweden  
Sweden is also a very active country in the field of biofuel consumption. It is, moreover, the only other 
country along with Germany to have met the 2005 target of the directive with an incorporation rate of 
2.2%. According to the SCB (the Swedish Statistical Organisation, a trade association of biogas), 
biofuel consumption reached 214233 toe. This figure does not include biogas fuel consumption, which 
was estimated at 19340 toe in 2006 (equivalent to 25 million litres petrol according to the Swedish Gas 
Center). For the first time in Sweden, the sales of biogas fuel have in this way exceeded the sales of 
natural gas in the consumption of vehicles running on gas (54% vs. 47%). This success should be 
reinforced further with the decision made in October 2006 to grant a 30% tax reduction to vehicles 
running on biogas and to make the supply of biogas fuel obligatory in service stations. Concerning 
biodiesel and ethanol, incorporation is obligatory for large size service stations that supply more than 
3000 m3 of petrol or diesel a year. This incorporation obligation shall then be progressively applied to 
service stations supplying less than 3000 m3. Those supplying less than 1000 m3 a year are exonerated 
from this obligation. The success of bioethanol in Sweden is also explained by the fact that bioethanol 
fuel is not subject to the tax on petroleum products or the tax on CO2. Imported bioethanol is also 
exempted from tax insofar as the customs duties have been paid (0.192 €/l). 
 

UK  
According to statistics of the Ministry of Transport, biofuel consumption has been multiplied by 2.6 in 
the United Kingdom. Biofuel consumption has gone from a modest level of 68 227 toe in 2005 up to 
176 695 toe in 2006. This increase is principally explained by a very strong increase in biodiesel 
consumption. In this way, biodiesel consumption went from 25 088 toe to 128 481 toe (from 0.33 to 
1.69 million hectolitres). That of bioethanol also increased from 43 139 toe in 2005 to 48 214 toe in 
2006 (from 0.85 to 0.95 million hectolitres). 
Furthermore, the UK has announced that it shall set up legislation, the Renewable Transport Fuel 
Obligation (RTFO), making a defined incorporation of biofuels obligatory. It is planned that the 
incorporation level shall reach 2.5% during the 2008/09 fiscal year, 3.75% in 2009/10 and 5% in 
2010/11. This incorporation level is expressed in volume and, thus, is considerably lower than the 
5.75% incorporation in energy equivalent advocated by the directive. 
 

5.2 BIOETHANOL SECTOR 
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The bioethanol fuel production statistics result from the two European sector promotion organisations, 
the EBIO (European Bioethanol Fuel Association) and the UEPA (European Union of Ethanol 
Producers). These two organisations point up a marked growth trend. The EBIO figures show a 71.4% 

development in 
production, 

bringing the 
European total 
up to 1565 
million litres 
(equivalent to 
1246019 tons 
and 797452 toe). 
With respect to 
the figures of the 

UEPA, 
production is 
estimated at 1 
185 524 tons 
(equivalent to 
758735 toe), in 
74.6% growth 
with respect to 
2006. While the 
growth rates of 

these two organisations are close, as are the production levels, differences subsist with respect to the 
classification of the producer countries. For example, the UEPA estimates that Spain has held on to its 
position of leader in bioethanol fuel production in coming out very slightly ahead of Germany. While 
the EBIO estimates that Germany has become number one, more markedly ahead of Spain. These 
differences illustrate all the difficulty that exists in monitoring European bioethanol production 
intended for transport. 
 

5.3 CONCLUSIONS 
 
A country’s level of biofuel consumption and whether it reaches European directive objectives (5.75% 
biofuels in the fuels used in transport in 2010) depends above all on political decisions. While tax 
exemptions are the principal form of aid for biofuels, more and more European countries are setting up 
a new more restrictive system: an obligation of incorporation imposed on suppliers. This system was 
established in France and Austria in 2005 and in Slovenia in 2006, whereas Germany made it 
operational, beginning on January 1st 2007. The Czech Republic and the Netherlands have announced 
an obligation system for this year and the UK for 2008. Certain member countries use the obligation 
associated with a tax exemption scheme while others do not. In the case of an absence of remission of 
tax, the charge is directly passed on by the distributor on the price at consumption. In spite of the 
presence in most of the member States of mechanisms for promoting biofuels, it must be recognised 
that a significant number of countries are not going to reach the threshold set by the directive. At the 
beginning of the year, the European Commission drafted a report on progress made with respect to the 
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directive on biofuels intended for the European Parliament and the Council. According to this report, 
the incorporation rate in the total of fuels used in transport was estimated at 1% in 2005, i.e. two times 
less than the directive’s intermediate target (2% incorporation in 2005) and less than the indicative 
national objectives that the member States set for them in parallel to the directive (1.4%). 
 

  
For 2010, 19 
countries have 
already defined the 
targets that shall 
increase the 
incorporation rate 
of biofuels in these 
States to 5.45%, 
i.e. 0.3% less than 
the directive 
objective. Taking 
the experience of 
2005 into 
consideration, the 

Commission 
suggests that in 
practice the 
difference shall be 
greater and that the 

incorporation rate should instead be near 4.2%. The Commission has therefore considered that the 2010 
target of the directive on biofuels shall not be reached. Nevertheless, the directive has made it possible 
to enter into a very favourable dynamism for development of biofuels. Large-scale industrialisation is 
now launched, biofuels are now fully taken into consideration by the automobile industry that is 
adapting its motorisations accordingly and above all the properties of the fuels are beginning to be 
known to the general public. 
The possible failure of the directive should not have a consequence on the future development of the 
sector. The European Summit Meeting that took place on 8 and 9 March marked an important date for 
the defenders of renewable energies and the production of biofuels. During this summit meeting, the 
European Council approved two very important objectives in terms of biofuel development: 
- a restrictive 20% proportion of renewable energies in total EU energy consumption by the year 2020; 
- a restrictive 10% minimum proportion of biofuels in total consumption of petrol and diesel oil 
intended for transport within the EU, with this objective having to be reached by the year 2020 by all 
the member States, and this at a reasonable cost. 
 
The European Council specified that differentiated national targets shall be defined in taking each 
country’s situation and potential into consideration. 
 
6. STATUS OF WOOD ENERGY 
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The high price of petrol and its chronic tendency 
to rise is arousing more and more market interest 
for wood energy. All the more so now that even 
more innovative and efficient materials are found 
on the market, available for private individuals as 
well as collectives or industries.  
 
Primary production of wood energy (in the large 
sense of the word including wood waste, black 
liquors and solid agricultural crop residues) in 
the European Union has clearly increased during 
2004, whereby 55,4 million tons oil equivalent 
(Mtoe) was produced, i.e. 3 Mtoe more than the 
year before (+5,6%). 
 
The share of wood energy in total EU primary 
energy consumption was established at 3,2% in 
2004 (3,0% in 2003). Use of wood and wood by-
products to produce electricity is growing rapidly 
(+23,5% with respect to 2003, i.e. 34,6 TWh in 
2004) in particular due to development of 
combined heat and power (CHP) plants in certain 
EU countries. The use of wood energy is 

logically greater in large forestry countries like Sweden, Finland and Austria where activity sectors 
linked to biomass are especially significant (slushing, furniture wood, building wood). In European 
countries of large size and with the largest populations like France, Germany and Spain, use of wood 
energy is especially localised in forestry regions. 
 
Development of the wood energy industry is far from being homogenous in the European Union 
countries. 
Many are only just beginning to exploit their potential (like Poland, Czech Republic, Slovak Republic 
and the Baltic States) while others, like Finland and Sweden, have already developed a high-tech 
industry (especially by combined heat and power (CHP) installations) and have already largely made 
use of their potential. 
 
The 1997 White Paper does not provide a specific objective for wood energy for the year 2010. There 
is a 135 Mtoe objective that concerns biomass taken as a whole. By deducting the objectives of the 
other biomass sectors (biofuel and biogas), it has been determined that the wood energy share should 
amount to 100 Mtoe.  
 
The projection of 77,9 Mtoe by the year 2010 takes into consideration different national objectives, 
estimations made by experts and the growth observed in the various countries. The results show that we 
are not advancing at the right rate to reach this objective. 
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The stated objective of the European “Sustainable Energy Europe” is an additional 450 combined heat 
and power (CHP) installations and 13.000 new wood heating units (collective heating or district 

heating networks) by 
the year 2008. Even 
though it is very 
difficult to monitor the 
details of the number 
of installations in 
Europe, it can be seen 
that these objectives 
will be very difficult to 
keep because they set 
the mark particularly 
high.  
 
In this way, the figure 
of 450 combined heat 
and power (CHP) 

wood installations represents approximately ten times the present installed capacity of Finland which is 
the leader for this type of applications. 
 
To develop the sector more, the European Commission has created a specific think tank on the role of 
wood energy. A work group stemming from the European Economic and Social Committee (EESC) is 
involved in the challenges of “wood as energy source for the 25 member European Union”. Its 
objective is to evaluate current wood sector participation in the European energy mix and to pinpoint 
future technological choices that will permit wider use of the sector. A biomass action plan should also 
propose measures to boost this sector (Wood Energy Barometer, 2005). 
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7. STATUS OF WIND POWER 
 

The European Union set a new installation record with an additional 7 613.3 MW, bringing its total 
installed capacity up to 48 042.3 MW. This year was marked by some pleasant surprises, like the return 
to growth of the German market, the expected take off of the French market, the confirmation of the 
good shape of the British market and its offshore market, as well as the confirmation of the spectacular 
growth in the Portuguese market. 
 

 
 

7.1 GERMANY 
 
According to the BWE (“German Wind Power Association”), the German market is once again 
growing after a three-year period of decrease, with 2 233.1 MW installed in 2006, raising Germany’s 
total installed capacity to 20 621.9 MW. This represents 425 MW more than in 2005, corresponding to 
23.5% market growth. This capacity represents an investment of €2.9 billion. The wind energy sector is 
counting more and more on the repowering market (replacement of existing wind turbines by more 
powerful ones) (+ 130.7 MW in 2006) and above all on the Offshore market to continue industrial 
development. The federal government’s decision at the end of the year to require grid managers to 
supply a connection to offshore wind parks is an important one. This decision is at last going to make it 
possible for Germany to develop its own offshore park. The sector is also waiting for new decisions to 
facilitate replacement of wind turbines. Wind power origin electricity purchase conditions weren’t 
modified in 2006, thus conserving investor confidence. 
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7.2 SPAIN 

 
Spain continued to be the second biggest European Union market in 2006. According to a joint 
communicate from the APPA (“Renewable Energy Producers Association”) and the AEE (“Spanish 
Wind Power Association”), the Spanish market remained stable with 1 587.2 MW installed, raising 
Spain’s cumulated capacity to 11 615.1 MW. These two associations estimate that the growth rate is 
insufficient to reach the objective set by the “Renewable Energy Plan” of 20 155 MW on 31 December 
2010. This situation is all the more worrying, according to the sector, since the Spanish government has 
decided to modify the legislative framework governing renewable energies. In the Spanish system 
established by Royal Decree in 2004, wind power electricity producers can choose to opt for either a 
classical purchase price system or sell their electricity at market price increased by a subsidy set each 
year by the government. The continuous increase in the price of electricity, recorded since 2004, makes 
the market system much more advantageous. So much so that the government now wants to establish 
guidelines for and limit the size of the subsidy added on to the market price. It wants to limit this at 
17.4 €/MWh for the first five years of machine operation, and then decrease it to 10.5€/MWh for the 
following ten years, and then down to 5.5€/MWh up until the end of the machine’s operating life. 
Moreover, the government plans on putting a ceiling on the price of the wind origin energy at 84.7 
€/MWh, with the subsidy included. This means that if the market price reaches this price level, the 
subsidy will be equal to zero and the price of wind origin electricity will be frozen. For information, the 
average market price for electricity was 50 €/MWh in 2006. At he same time, the government proposes 
re-evaluating the set purchase price at 73.1€/MWh, which shall decrease at the end of five years 
operation with a minimum price set at 67.7 €/MWh. 
 

7.3 ITALY  
According to the ENEA (“Italian Agency for New Technologies, Energy and the Environment”), 
Italy’s market decreased with respect to 2005, with 417 MW installed in 2006 vs. 453 MW installed the 
previous year. While industry professionals expected a total installed capacity of 2 200 MW, it should 
be found more in the region of 2 123.4 MW. According to the ANEV (“National Wind Power 
Association”), Italy’s total installed capacity should reach 9 500 MW in 2012 if the government wants 
to provide the resources necessary to reach the objective that it set: a 25% renewable origin electricity 
share beginning in 2012.  
 
In the Italian system, the producers and the importers resort to green certificates to prove that they have 
correctly fulfilled their legal obligation to supply a percentage of renewable origin electricity (2.7% in 
2006). The companies that do not reach their objectives can buy certificates from those that produce an 
excess. The mean price of a green certificate has continuously increased since 2003. It went from 9.89 
c€/kWh in 2003 up to 11.68 c€/kWh in 2004, to 13.06 c€/kWh in 2005 and to 13.91c€/kWh in 2006. 
 

7.4 UNITED KINGDOM 
According to the BWEA (British Wind Energy Association), the United Kingdom wind power market 
conformed its rise in importance in 2006 with the installation of an additional 630.8 MW, including the 
90 MW of the Barrow offshore park (thirty 3 MW Vestas V90 wind turbines). Total UK installed 
capacity is thus established at 1 962.9 MW, including 303.8 MW in offshore capacity. Aid to 
renewable energies in the UK is principally in the form of a green certificates system based on a 
consumption quota that is added on to the market price of the electricity. This quota has been set at 
21.5 TWh 006/2007, representing approximately 6.7% of the electricity sold this year. This quota shall 
progressively increase to reach 33.6 TWh in 2010/2011, i.e. approximately 10% of the electricity 
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supplied in 2010. In addition to the certificates, wind origin electricity benefits from an exemption from 
the Climate Change Levy, which amounts to 4.3 £/MWh, a guaranteed capital system, especially valid 
for offshore wind energy and tax reductions for companies that invest in renewable energies. This 
system made it possible for wind origin electricity to reach its highest price last August at 153.87 
€/MWh (103.5 £/MWh). The government is considering modifying its system so as to favour new 
technologies and not overly subsidise the most economical technologies. Two solutions are envisaged: 
either differentiating the quantity of electricity necessary to supply a certificate as a function of the 
technology used (less electricity would be needed to obtain an offshore wind certificate than for an 
onshore certificate) or establishing a multiple obligation system that would create certificate quotas to 
be reached according to different technologies, with each technology having its proper objectives. 
 

7.5 FRANCE 
In 2006, France became the third largest market in the European Union, coming in front of the UK. 
According to EDF, the capacity of wind power installations in obligation of purchase in metropolitan 
France and in Corsica is 1 388 MW, with an additional capacity in the region of 68 MW in the French 
overseas departments and territories, i.e. a total of 1 456 MW for the whole of France. This figure does 
not take into consideration the wind parks connected to the grid that are still undergoing testing and do 
not yet benefit from wind origin purchase price. If these installations are included, French capacity, 
according to our estimates, would then amount to 1 635 MW. 
The French government took advantage of the summer seas onto announce two important measures for 
wind energy.  
The first concerns the publication of new purchase prices. For onshore applications, these prices are 
now set at 8.2 c€/kWh for ten years and then 8.2 c€/kWh to 2.8 c€/kWh for the next five years, 
depending on the number of years that the wind turbine is operational. For offshore applications, the 
purchase price shall be 13 c€/kWh for the first ten years and from 13 c€/kWh to 3 c€/kWh for the next 
ten years, again depending on the yearly operating life for the wind turbine. These prices shall have a 
2% per year sliding scale beginning in 2008 and shall take the evolution of inflation into consideration 
each year. The second concerns publication of the objectives of the “Long-Term Programming of 
Investments” which have been raised to 13 500 MW for the end of the year 2010 and to 17 000 MW at 
the end of 2015. 
Even if these objectives seem very ambitious, taking current sector growth into consideration, they 
represent a strong signal for the actors of the sector. The success of these objectives shall depend to a 
large degree on the satisfactory establishment of “wind power development zones” (ZDE). 
Beginning on 14 July 2007, for new wind parks, only those constructed in a ZDE shall be able to 
benefit from the particular wind origin electricity purchase price. These zones are to be defined by the 
municipalities or the municipality communities and shall have to be endorsed by the prefect. The 
prefect shall make his decision as a function of different parameters such as the potential of the site, the 
possibilities of connection to the power grid and the protection of the landscape and the environment. 
The ZDE scheme shall also apply to offshore applications, but preliminary work to define the maritime 
areas coming under the responsibility of each municipality shall have to be carried out beforehand. 
 

7.6 PORTUGAL 
According to the INEGI (“Institute of Mechanical Engineering and Industrial Management”), wind 
power is doing well in Portugal with an installed capacity of 1 716.4 MW. Further to the result of a first 
call for tenders, the government signed a contract guaranteeing the exploitation of 1 200 MW of wind 
energy to a consortium led by Eolicas de Portugal (EDP). The members of this consortium are going to 
spend € 1.67 billion between 2006 and 2011 to construct 48 wind farms using Enercon wind turbines 
(Enercon is a member of the consortium). The contract also stipulates the construction of seven wind 
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turbine production plants. This consortium is also competing in the second phase of calls for tenders for 
a 500 MW capacity, the results of which shall be known in the first half of 2007. In addition to the call 
for tenders system, Portugal also has a purchase price system that varies according to numerous criteria 
including the year number, the capacity of the installations, the profitability of the site and the taking 
into consideration of the environment. 
 

 
 
 

7.7 NETHERLANDS 
Last August, the Dutch government decided to stop the renewable electricity subventions system (the 
MEP, for “Environmental quality of electricity production”). This decision can be explained by a 
political disagreement on the means of financing this system. In a first period, this system had been 
reduced, decreasing as of 1st July 2006 to 6.5 c€/kWh for a maximum of 20 000 hours of full-load 
machine functioning (or ten years) vs. 7.8 c€/kWh for a maximum of 18 000 full-load functioning (or 
ten years). This decision is very harmful for the wind power sector which is going to have to wait some 
long months before a new incentive programme is set up. The positive point of the year 2006 concerns 
construction and start up, at the end of the 2006, of the 108 MW capacity Egmond aan Zee offshore 
wind park, which is the biggest Dutch offshore park in the North Sea. 
 

7.8 IRELAND 
The Irish government announced last year the  establishment of a new renewable energy law, the 
“Renewable Energy Feed in Tariff (Refit)”, taken from the German model. The goal of this law, which 
has been in application since 1st June 2006, is to permit Ireland to reach its objectives of a 13.2% 
renewable electricity share beginning in 2010. Projects representing 600 MW (all energies) have 
already been selected to benefit from this system. For wind energy, the price has been set at 5.7c€/kWh 
for projects larger than 5 MW and at 5.9 c€/kWh for those smaller than 5 MW. These prices shall be 
valid for a fifteen-year period and shall evolve as a function of inflation. 
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8. STATUS OF RENEWABLE ENERGIES IN WESTERN EUROPE 
 
With 17.7% of the world’s electricity, Western Europe is the third region in terms of electricity 
production, behind North America and East and Southeast Asia. The importance of the nuclear sector  
(28.7%) and the maintaining of a 20.5% renewable production have permitted Western Europe to limit 
production coming from the use of fossil fuels (49.8%). By way of comparison, fossil fuels represent 
65.9% of North American electricity production and 76.8% of that of East and Southeast Asia. 
 

Western Europe is the region 
of the world that has most 
developed wind power and 
biomass to produce 
electricity. These two sectors 
now represent 4.3% of total 
production (2.2% for wind 
power and 2.1% for 
biomass), i.e. a little more 
than one quarter of 
hydroelectric production 
(16%). The other renewable 
sectors present in Western 
Europe are geothermal 
energy (0.2% of the total) 
and solar energy (0.04%). 
 
This regional structure can 
hide big differences between 
Western European countries. 
Norway (99% hydraulic 

power), France (78.6% nuclear energy), Denmark (18% Wind Power), Finland (12.7 % Biomass) and 
Ireland (91.5% fossil fuels) perfectly express the specificities of the different production systems found 
in this region. 
 

For the period 1995 – 
2005, electricity resulting 
from conventional thermal 
power plants contributed 
the most to the increase in 
production (+377.5 TWh) 
out of a total additional 
production of 610.8 
TWh), whilst the nuclear 
sector, developed in eight 
countries (Germany, 

Belgium, Spain, Finland, France, Netherlands, United Kingdom and Sweden), provided an additional 
89.8 TWh. 
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Unlike the North American region, the contribution of the RE sectors has been much more significant 
(+121 TWh vs. +9.5TWh), which shows this region’s real will to limit its green house gas emissions.  
 

 
 
Among these RE sources the biggest contribution comes from the wind power sector (+65.4 TWh), 
followed by the biomass sectors (+45.7 TWh). The hydraulic sector (+5.6 TWh) arrives in third place, 
ahead of geothermal energy (+3.1 TWh). It is worth nothing that the hydraulic power contribution has 
been positive due to the development of pump storage, which represented an additional electricity 
production of 16 TWh. 
 
The growth in the region’s RE origin electricity (an average of +2% per year), which was very close to 
that of total electricity growth (an average of +2.1% per year), has permitted the RE share to maintain 
its level at more than 20%. 
 
 
9. STATUS OF RENEWABLE ENERGIES IN CENTRAL EUROPE 
 
Fossil fuel plants produced 65.8% of Central Europe electricity. Nuclear power plants make up the 
second source of supply (17,8%), ahead of hydroelectricity (15.5%). There is little place for RE (0.8% 
of the total). It counts a 4.2 TWh production of biomass electricity and a 250 GWh production of wind 
power electricity. 

 
 
Electricity production 
returned to continuous 
growth after a stagnation 
period between 1996 and 
1998 followed by a sizeable 
decrease in 1999 (-2.6% 
with respect to 1998). 
Following it an increase of 
fossil fuels and the nuclear 
sector explains the return of 

growth in the regions electricity production. Among RE the growth of biomass origin electricity has 
remained very steady and buoyant for all the period with an average of 22.9% (3.7 TWh between 1995 
and 2005.)  
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A bigger growth on wind power (36.6%) is characteristic of a new-born sector. The RE sector remains, 
however, very dependent upon hydroelectricity. After its lowest level ever in 2003 (11.6%) it reached 
the highest one of the period in 2005 (16.3%). 
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10. Status of Electricity production from Renewable Energy in Austria  
 
RE provides 64.8% of Austria’s electricity production, a share only exceeded in the EU by Latvia. 
Renewable production amounted to 42.7 TWh in 2005 and is as basis for 91.4% hydroelectricity. It is 
followed by biomass (5.5%) and wind power (3.1%). Fossil fuel origin production covered 34.5% of 
the total generated in 2005. Austria has not developed a nuclear energy sector. 
 

In spite of Austria’s efforts 
in terms of energy policy, 
RE origin electricity 
decreased by 6.4 points 
over the 1995-2005 period 
and has not succeeded in 
slowing down progress 
made by the fossil fuel 
sector, which supplied 6.5 
TWh out of the additional 
9.3 TWh produced in 2005 
with respect to 1995. 
(Eighth Inventory, 2006). 
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11. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN BELGIUM  
 
Nuclear energy share is 55.2% of Belgium electricity production and 40.4% to fossil fuels in 2005. 
Hydraulic energy is the leading source of RE (55.1%) but pump storage represents 81.6% of this sector. 
Already 75% of Belgium Hydraulic potential is exploded. Biomass sector comes second with a 38.7% 

share of the RE production. 
From these solid biomass 
dominates.  
 
Wind power has 6.2% of the 
share. It observed a strong 
growth of 40.2% between 
2004 and 2005 keeping an 
average annual growth at 
39.8% over the 1995 – 2005 
period. Biomass sector has 
grown at a regular pace (an 
average of 13.4% per year) 
and biogas exploitation is the 
most dynamic (33.2%) for 
the period. Solar sector has 
experienced good growth 
since its start up in 1999 but 
remains marginal with 1GWh 
produced in 2005. (Eighth 
Inventory, 2006). 
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12. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN DENMARK  
 
Fossil fuel production represents 73.3%  of the total. Wind power represents 18% and biomass 7.8% 
(70 and 30% respectively). Wind power sector places Denmark in first place in the EU in terms of the 
relative share of the sector in national production in third place for the quantity of electricity generated.  

 
Pioneer in off-shore wind 
power Denmark should 
now consolidate its position 
with the Horns Rev and 
Roedsand wind parks. 
Denmark’s topography 
which limits possibilities 
for hydroelectricity, does 
not make it possible to 
develop this sector , which 
even decreased strongly for 
2005. Only represent 0.2% 
of the total RE. Biomass 
had also a distinct decline 
(in particular solid 
biomass) in 2005 (-11%).  
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Wind power is the most regular and dynamic sector. The RE sectors has contributed to the continuous 
decrease in electricity production of fossil fuel origin. RE share is already one quarter of Denmark’s 
electricity production. (Eighth Inventory, 2006). 
 
 

 
 
13. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN FRANCE 
 

Nuclear energy represents 
78.6% of France power 
production, a share that 
places France second world 
wide after the USA. 
Fossil fuel electricity 
production id one of the 
lowest in the EU27 since it 
accounts only for 10.4% of 
the total produced. 
Hydroelectricity is in third 
place with 9.8% of the total 
supply. Hydroelectricity is 
the number one French RE 
sector ahead of the biomass 
(5.6%) and wind power 
(1.6%). They are followed 
by geothermal energy and 
photovoltaic energy (only a 
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0.1%). Fossil fuel origin production recorded a strong rise in 2005 (+13.6%) after having dropped in 
2004. This appears very high respect to the considered period and compensated for a major water 
deficit (the biggest in the past fifteen years). 

Hydroelectric 
production felt by a 
13.1% in 2005. Wind 
power sector growth 
continued with a 
+56.8% in 2005 and an 
average annual growth 
rate of 69.6% since 
1995. The photovoltaic 
sector has continued his 
trend over the period of 
an average growth of 
+29,4%. 
 
The share of RE fell to 
10.7% in 2005 (a 
decline of 1.5%) and the 
strong dynamism of 
wind power and 
biomass did not succeed 
in compensating for the 
hydraulic sectors 
weaknesses. (Eighth 
Inventory, 2006). 
 
 
 
 
 
 
 
 
 
 

 
 
14. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN GERMANY  
 
Germany’s electricity production is principally based in fossil fuels (61.5%) and nuclear energy 
(26.3%). The RE sector share accounts for 11.1%.  Hydroelectricity remained the main source with a 
40.4% in 2005. Including 24.8% pump storage. Approximately 50% of Germany’s economically 
exploitable hydroelectric potential has been developed. Wind power follows close with a 38.5%. The 
photovoltaic crossed a symbolically significant benchmark having generated 1.1 TWh in 2005 and 
more than double production with respect to 2004. 
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These figures place 
Germany among the 
leading countries world 
wide for wind power and 
photovoltaic energy 
(ahead of Japan and 
USA). The biomass 
sector has a 19.5% 
share. Biogas supplied 
more electricity than 
solid biomass. The 
beneficial effects of the 
new EEG law, which 
notably improves 
photovoltaic and 
biomass origin 
electricity purchase 
prices were confirmed in 
2005. In this way the 
biomass sector reached 

its highest production level at 13.4 TW in 2005. (Eighth Inventory, 2006). 
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15. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN GREECE  
 
Fossil fuel represents the 88.4% of Greece power production. Anyway in 2005 RE origin electricity 
share represented 11.4% of the generated total with 6.9 TWh.  

 
It is principally divided by 
hydroelectric and wind 
power (78% and 19.5% 
respectively) followed by 
the biomass (1.9%) and 
photovoltaic sector (o.1%). 
Wind power recorded a 
+19.3% with respect to 
2004. For the period 1995 – 
2005 has an average annual 
growth of 43.1%.  
 
The biomass sector based 
exclusively on biogas 
exploitation passed a 
benchmark of 79 GWh. The 
photovoltaic sector is just 
picking up and presented a 
double digit growth typical 
for a new-born market 

segment. The RE share of Greece is very dependant upon hydroelectricity. A good hydroelectricity 
year recorded at the end of the period made it possible for the renewable share to reach its highest level 
of the period (11.4%). (Eighth Inventory, 2006). 
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16. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN ITALY  
 
In the absence of nuclear sector fossil fuels are preponderant in electricity generation in Italy (77.2%). 
Hydroelectricity production is in second place (14.1%) and represents 80.5%. Geothermal energy holds 
an important 9.5% which makes Italy the European leader of this sector. It is followed by biomass 
(5.5%), wind power (4.4%) and solar thermal energy (0.1%). Altogether, this gives a 17.5% of Italy’s 
production. 
 
Wind power and biomass have increase significantly since 1995, respectively an average of 27.3% and 
29.4% per year, wind power sector growth maintained its 2004 growth rate (+26.8%). It was moderate 
for biomass (+8.3%). RE share of electricity production declined by 2.2 points with respect to 2004, a 
situation explained by a sizeable water deficit for the year. In spite of their dynamism, the wind power 
and biomass sectors are of too limited size to be able to compensate for it. (Eighth Inventory, 2006). 
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17. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN PORTUGAL  
 
Fossil fuel sector reached a record share of 80.9% of Portugal’s electricity production in 2005. 
Hydroelectricity represented 11% while wind power and biomass reached 3.7% and 3.6%. Geothermal 
energy and solar energy are found at the bottom of the list. 
 

Hydroelectricity negative 
evolution (-49.5%) in 2005 
can be explained by the year’s 
water deficit. Hydroelectricity 
has fallen to less than one 
third of the economically 
exploitable potential in an 
average year. Wind power has 
concentrated efforts with an 
increase of 121%. In the 
biomass sector, the solid 
biomass represents the 
biggest share growth at 
+8.9%. Geothermal sector 
declined regularly since 2002 
(-15.5%) even though average 
growth over the period 
remains positive +5.4%,  
Photovoltaic production 
growth is at 38.1%.  (Eighth 
Inventory, 2006). 
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18. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN UNITED K INGDOM  
 
Fossil fuel production represents the major part of electricity production in the United Kingdom with a 
74.8%. An additional 20.4% of nuclear origin followed by a 2.1% of biomass origin and 1.8% of 
hydraulic power production. Biomass leads the RE sector by a 45.7% vs. 38.8% for hydroelectricity. 
Photovoltaic energy production is not very significant in relative value.  
 

 
 
 
Production from biogas represented 60% of the biomass sector in 2005. Hydroelectricity varied little 
for the period and had a slightly decrease. Pump storage corresponds to 40% of this production. Among 
the main sectors wind power recorded the sharpest increase for the year +50.3%.  
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Fossil fuel origin production grew regularly over the period (+2.4%) while nuclear energy showed a 
downward trend. For the period 1995-2005 RE increased 2.15% of the power generation. (Eighth 
Inventory, 2006). 
 

 
 
 
 
 19. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN SLOVAKIA  
 

57.4 % of electricity generation comes from 
nuclear power. Fossil fuels constitutes Slovakia 
second source of electricity with a 26.8% 
share. RE accounts for 15.7% nearly 
exclusively from hydropower. Biomass and 
Wind power are the most visible sectors after 
hydropower with a marginal 0.4% and 0.2%.  
 
Hydroelectricity has been very variable over 
the period. Slovakia potential has been 

developed to an 80.5%. The biomass sector has dropped from 154 GWh to 18 GWh. The wind power 
sector has not taken the expected importance. The rise in RE power production in 2005 (+14.7%) was 
not sufficient to show positive growth over the period. The increase in nuclear power production of 
+4.5% in average explains the 4.2% reduction in the RE share with respect to 1995. (Eighth Inventory, 
2006). 
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20. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN SPAIN  
 
Spain has developed all of the electricity production sectors with exception of geothermal energy. 
Fossil fuels share is 62.4% followed by nuclear production (19.5%). The 17.9% of RE is ensured by 
hydraulic power (45.7%), wind power (39.3%), and biomass (14.9%). Wind power has recorded a very 
significant growth rate of +54.3% per year for the period 1997 – 2005. This growth places Spain in 
second position at the European level behind Germany. 
 

 
The photovoltaic sector has 
grown as well significantly 
to place Spain in second 
place after Germany. The 
Biomass sector is very 
dynamic with a growth of 
+22.7% per year. Biogas 
increased by an average of 
30% followed by solid 
biomass 23%. 
 
The strong general 
dynamism of all RE sectors 
but hydraulic was not 
enough to cover the 
hydroelectric deficit, 
therefore fossil fuel thermal 
power plants maintained a 
constant growth in electricity 
production. The Spanish 

government wants however to double the RE contribution in primary energy production by the year 
2010.  
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The new RE plan approved in 2005 promote strongly wind and photovoltaic power through the 
establishment of particularly attractive purchase prices. (Eighth Inventory, 2006). 
 

 
 
 
21. STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN SWEDEN 
 
In the end, the share of renewable origin electricity production has remained at the same level between 
1994 (43,2%) and 2004 (43,3%)  
 

Nuclear and Hydraulic 
origin electricity are the 
main technologies for power 
generation in Sweden. 
Hydraulic accounts for 46% 
while 45.5% goes to nuclear 
power generation. They are 
followed by biomass 4.7%, 
Wind power 0.5% and solar 
energy with a smaller 
portion. Altogether the RE 
sector has a 51.2% share 
combined with a small 
percentage of fossil fuel 
origin (2.7%). 
 
This RE big share makes 
Sweden an example to 
follow in Europe. 2005 was 
one of the best years for 
Sweden in terms of 

hydroelectricity contrary to the rest of the continental countries. The nuclear sector showed a drop of 
6.8% in 2005 (for a 0.3% growth over the period). Solid biomass represents the biggest or major part of 
the biomass sector with a +11.5% growth. Electricity production from liquid biofuels started up in 
2004. Wind power is relatively neutral during 2005 but with a 24.3% growth over the period. 
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In conclusion RE production is increased in 1.4% per year for the period 1995 – 2005. (Eighth 
Inventory, 2006). 
 
 
 

 
 
 
22. SUMMARY OF PRIMARY ENERGY PRODUCTION FROM RENEWABLE ENERGIES  
 
Primary energy is energy that has not been subjected to any conversion or transformation process. 
Primary energy is energy contained in raw fuels and any other forms of energy received by a system as 
input to the system. The concept is used especially in energy statistics in the course of compilation of 
energy balances. 
Primary energy includes non-renewable energy and renewable energy. 
 
Renewable Energy electricity production 
 
The first histogram describes the situation of the renewable energies share of primary energy 
consumption in the countries of the European Union in 2005. This share is estimated at 6.38%1 vs. an 
objective of 12% for 2010.  
 
European efforts shall have thus permitted a 0.30 point increase with respect to 2004. This increase 
corresponds to an additional renewable origin primary energy consumption of the order of 5.2 Mtoe out 
of a total of 112.1 Mtoe. 
 
This increase has taken place in a context where total primary energy consumption for EU countries 
remained stable with respect to 2004 (in the neighbourhood of 1 756 Mtoe). This last observation is 
good news for the renewable sectors that too often saw their respective increases over the last few years 
cancelled out by the growth in total primary energy consumption. The RE share could even have been 
greater (approx. 6.48%) if 2005 had not been a year that was so marked by a rainfall deficit that 
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significantly slowed down hydraulic production. In this way, the countries where performances 
declined this year (Latvia, Portugal, Slovenia, Spain, France and Italy) are those where hydropower 
production represents a significant share of the renewable contribution. 
 
On the other hand, in spite of this increase, it's obvious that the rate being followed at present will not 
make it possible to reach the objective that's set for the European Union countries. The European 
Commission has also made this same observation and is expecting a 9% share in 2010. Another fact is 
that the EU situation conceals a wide heterogeneity between the different countries. The member states 
as a function of their natural resources (wind, forests, hydraulic, solar and geothermal deposits) and of 
the economic fabric having developed around each sector, have contrasted implications. It should be 
noted that the six leading European countries in terms of their share of primary energy of renewable 
origin have in common the fact that they are all large forestry countries with sizeable hydraulic 
potentials. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Share of renewable energies in primary energy 
consumption of European Union countries in 2005. 
(EuroObservER 2006) 
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Electricity Production 
The second European objective pertains to the renewable energies share in gross electricity 
consumption. The objectives of the European directive on renewable origin electricity production (21% 
of gross renewable origin consumption in 2010) does not take into consideration – as the White Paper 
does – hydroelectric production coming from pump-storage installations functioning with power grid 
electricity. 
 
The EU percentage is estimated at 13.97% for 2005, which marks a 0.31 point decline with respect to 
2004. The very low level of rainfall in 2005, mentioned in the previous paragraph (the worst year in 
this context for the last 10 years), is the principal cause of this drop. If hydroelectric production could 
have been maintained at the level of 2004, which was an average year, the share of renewable 
electricity would have reached 14.60% in 2005, i.e. + 0.32 points with respect to 2004. The increase 
was thus the result of development in the other renewable sectors, in particular wind power and 
biomass. 
 

 
In the short term, these variations can conceal the efforts made by certain countries to develop other 
renewable sectors. This is especially the case of Spain and the very strong growth in its wind power 
sector. Germany should also be cited because it is a country which, in spite of its low hydroelectric 
potential, is a mainstay of renewable electricity production in Europe and has succeeded in a few years 
time to raise its share of renewable sectors up to a level very near to that of France. This is the reward 
for practically ten years of policies in favour of electricity produced from the wind power and biomass 
sectors. These two energies are also at the origin of the increase in the share of renewable electricity in 
the Netherlands (1.71 points), Ireland (+1.70 points) and the UK (+0.6 points). In this way, the 
decrease in the share of gross renewable electricity consumption recorded in 2005 is not representative 
of the efforts currently being made by most European countries. 
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Powered by the political will of EU countries to honour their commitments, we can expect to see this 
ratio on the rise, being pushed upward in the coming years. 
 

�
 

Share of each resource in the renewable electricity generation (%) 
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Links: 

Renewable Energy:  

http://www.erneuerbare-energien.de 

http://www.unendlich-viel-energie.de 

http://www.eeg-aktuell.de 

http://www.bee-ev.de 

Small Hydropower 

http://www.wasserkraft.org 

http://www.unendlich-viel-energie.de 

Solar Energy 

http://www.solarwirtschaft.de 

Bio fuels: 

http://www.bio-kraftstoffe.info 

http://www.biokraftstoffverband.de 

http://www.e85.biz 

http://www.ufop.de/ 

http://www.biokraftstoff-portal.de/ 
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http://www.biogastankstelle.de/ 

wood energy 

http://www.bio-energie.de 

http://www.depv.de/ 

wind power: 

http://www.wind-energie.de 

http://www.dewi.de 
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APPENDIX: ADDITIONAL INFORMATION ON THE GERMAN RENEW ABLE ENERGY SECTOR FOR 2006. 
QUICK REVIEW FROM THE GERMAN BIOGAS ASSOCIATION  

German Biogas Association – C. da Costa Gomez, G. Porsche 

 

1 PREAMBLE  

The legislative framework in the field of electricity production from renewable energies (EEG - 
Renewable Energy Act 2004) have not changed until the last report. Therefore in the update of the 
status reports these figures are not mentioned again.  

The EEG is in the process of amendment at present. The coming into force of the new regulations 
(especially new feed in tariffs) is expected for middle of 2008. A first draft on the “new” EEG is 
available on the homepage of the Federal Ministry for the Environment, Nature Conservation and 
Nuclear Safety. [1.1] 

 

2 STATUS OF SMALL HYDROPOWER 

The amount of electricity produced from small hydropower is more or less constant, respectively 
differs due to the annual rainfall. In 2006 21.6 billion kWh were produced. This corresponds with an 
share of 3.5 % of Germany’s total final energy consumption. [2.1] 

How the small hydropower 
will develop in the next years 
will be relevantly influenced 
by the upcoming legislation. 
Germany gets ready to 
restructure the complete 
national environmental 
legislation. Most changes are 
expected in the field of water 
management. A first draft is 
available on the homepage of 
the Federal Ministry for the 
Environment, Nature 
Conservation and Nuclear 

Safety. [2.2] 

 

D evelopment of hydropow er use  in 
Germany 1990 - 2006
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3 STATUS OF SOLAR THERMAL ENERGY 

The situation for solar thermal energy did not change significant. Still most investors prefer to install 
photovoltaic because of the good conditions for solar electricity. But maybe the situation will change: 
the first draft of the amendment of the EEG foresees to increase the annual digression factor for solar 
electricity. 

Nevertheless solar thermal energy production increased from 3.4 billion kWh in 2005 to 4.1 billion 
kWh in 2006. [3.1] 

 

4 STATUS OF PHOTOVOLTAIC  

In the end of 2006 Germany had photovoltaic installations with an capacity of 2,500 MWel. This 
means a considerable incease of 1,100 MW in comparison with 2005.  

Out of solar energy about 2 billion kWh electricity were generated in 2006 – this corresponds to the 
energy consumption of nearly 500.000 three-person-households.  

Costs for power generation via photovoltaic were reduced at 70% from 1990 to 2005. In the same time 
production capacity for solar electricity technologies decupled. [4.1] 

 

5 STATUS OF BIO FUELS IN GERMANY  

Due to latest figures 6,6 % of Germany’s total fuel consumption in 2006 was covered from bio fuels 
(bio diesel 4.8 %, vegetable oil 1.2 %, bio ethanol 0.6 %). [5.1]. German Government introduced in 
October 2006 the “Biokraftstoffquotengesetz” which forces the mineral oil industry to admix 
increasingly bio fuels to conventional fuels: to diesel fuel from 2007 on 4.4 % and to petrol 1.2 % in 
2007, 2.0 % 2008, 2.8 % 2009 and 3.6 % from 2010. 

 

BIO DIESEL  

The production capacity bio fuels especially bio diesel increased enormously: it quadruplicated in only 
two years from 1.2 million tons in 2004 to 4.4 million tons in 2006.[5.2]  

Between all bio fuels bio diesel is the only one with an existing distinctive infrastructure. Nearly 2,000 
filling stations nationwide provide pure bio diesel (B 100). 60 % of the bio diesel’s 2.8 million tons 
total volume of sales were used as so called B 100.  

While alternative fuel has been added to conventional diesel fuel for a long time in other EU countries, 
especially in Italy and France, this was not possible in Germany until the amended fuel quality 
regulation was adopted (10. BImSchV). Since January 1, 2004, conventional diesel has been able to 
contain a blend of up to 5 percent bio diesel without requiring special labelling. Based on the 
“Biokraftstoffquotengesetz” since January 2007 the admixture of 4,4 % bio diesel to fossil diesel is  
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mandatory. The share of mandatory admixture will 
increase But this percentage of admixture means only 1,5 
millions tons volume of sale in 2007.  

This fact in combination with the re-introduction of tax 
since 2006 and the next taxation step coming in January 
2008 (from actually 0.09 €/litre to 0.15 €/litre on bio 
diesel) German bio diesel producer have to cope with a 
devolvement, that threatens their existence: the shrinking 
cost difference between conventional diesel and pure bio 
diesel (B 100) leads to a dramatically decrease of volume 
of sale. 

 

 

BIO ETHANOL  

In the end of 2006 eight bio ethanol producing plants with an annual production capacity of around 
780,000 tons were running [5.3]. Some more plants with an additional capacity of 1 million tons are 
planned or under construction. The volume of sale increased from 65,000 tons in 2004 to 478,000 tons 
in 2006.[5.4] 

In January 2007 bio ethanol (B 
85) was available at 63 filling 
stations in Germany 
(www.E85.biz). Growing need on 
bio ethanol production causes also 
the mandatory admixture of bio 
fuels to conventional fuels 
especially in the . 

Bio ethanol (B 85) will stay tax 
exempted until 2015.  

 

OTHER BIO FUELS 

Other bio fuels as biomass-to-
liquid (BtL), renewable hydrogen 
have no importance at presence. 

Also the use bio methane as vehicle fuel is marginal. The first public bio methane filling station in 
Jameln that opened in 2006 still is the only one. (http://www.biogastankstelle.de/) 

 

 
Locations of bio ethanol plants running, planned or under construction. [4] 
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6 Status of Wood Energy 

Next to traditional wood production in forestry also logging remains, waste wood (for example from 
demolition) or landscape conservation. Wood is utilised in form of split logs, chips, pellets. Caused by 
increasing process for fossil fuels the demand especially for wood pellets heating systems for private 
households was stimulated. In 2006 the Deutscher Energiepellet-Verbandes (DEPV) registered nearly 
26.000 new installations. Actual 70,000 wood pellets heating systems installed are estimated. 

For all figures actually available it must be taken into account, that “solid biomass” next to wood also 
includes biogenic materials like straw. Nevertheless the lion’s share of solid biomass means wood. 

Heat production from solid biomass reached a share of 5.1 % of total German heat consumption (4.1 % 
private households, 0.8 % industries and 0.2 % co-generation power installations and heating 
installations). The share of solid biomass in electricity generation was 1.2 % of total German electricity 
consumption. [6.1] 

 

7 Status of Wind Power 

The pole position in renewable electricity generation takes wind power. In 2006 18,685 installations 
were run with an installed electric capacity of 20.622 MW. Generating annually about 30.5 billion 

kWh, 5 % of the total German 
electricity consumption are 
covered by wind power. [7.1] 

 

Potential for further extension of 
wind power in Germany is seen 
on shore as well as off shore. On 
shore wind potential (estimated 
up to 25,000 MWel) lies due to 
less left economic locations for 
new installations in the so called 
re-powering – the exchange of 
older by new highly efficient 
installations. Today’s common 

installations can produce 20 times more electricity than installations 20 years ago.  

Also off shore about 25,000 MWel seem to be possible in the long term. 

The total potential of wind power in Germany is estimated up to 50,000 MWel, which could generate 
25 % of today’s total German electricity consumption. If this potential can be trapped depends on 
positive experiences with off shore wind installations and a constant appropriate general conditions for 
off shore site devolvement. [ 

Number of wind energy plants and installed capacity
in Germany 1990 - 2006
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8 STATUS OF ELECTRICITY PRODUCTION FROM RENEWABLE ENERGY IN GERMANY  

The success story of electricity production from renewable energy initiated by the EEG – the German 
Renewable Energy Act – goes on. 

From 2005 to 2006 contribution to Germany’s total electricity consumption increased form 10.4 % to 
12 %. [8.1]  

Therewith Germany will reach the goal of 12.5 % share of renewable energy in German electricity 
definitely before the focused date of 2010.  

The most positive development made electricity generation from biomass – with additional 33 % to 
2005. Within the energy sources included in biomass, the biogas based electricity generation increased 
from 3.2 billion kWh in 2005 to 4.9 billion kWh in 2006 (+53 %). [8.2] 

 

 

 
 

Hydropower 
1 Wind energy Biomass 

2
Biomass 
share of 

waste 
3

Photovoltaics
Geothermal 

energy
Total electricity 

generation

Share of 
gross 

electricity 
consumption

1990 17,000 40 222 1,200 1 0.0 18,463 3.4
1991 15,900 140 250 1,200 2 0.0 17,492 3.2
1992 18,600 230 295 1,250 3 0.0 20,378 3.8
1993 19,000 670 370 1,200 6 0.0 21,246 4.0
1994 20,200 940 570 1,300 8 0.0 23,018 4.3
1995 21,600 1,800 670 1,350 11 0.0 25,431 4.7
1996 18,800 2,200 853 1,350 16 0.0 23,219 4.2
1997 19,000 3,000 1,079 1,400 26 0.0 24,505 4.5
1998 19,000 4,489 1,642 1,750 32 0.0 26,913 4.8
1999 21,300 5,528 1,791 1,850 42 0.0 30,511 5.5
2000 24,936 7,550 2,279 1,850 64 0.0 36,679 6.3
2001 23,383 10,509 3,206 1,859 116 0.0 39,073 6.7
2002 23,824 15,786 4,017 1,945 188 0.0 45,760 7.8
2003 20,350 18,859 6,970 2,162 313 0.0 48,654 7.9
2004 21,000 25,509 8,347 2,116 557 0.2 57,529 9.3
2005 21,524 27,229 10,495 3,039 1,282 0.2 63,569 10.4
2006 21,636 30,500 16,138 3,600 2,000 0.4 73,874 12.0

1  In th e case of pump  stora ge pow er pla nts, electri city g ene rated from n atrual  inflow  o nly
2
 U nti l 199 8 onl y fee d-in  to th e gen eral  su ppl y gri d

3  Sh are of b iog eni c w aste in inci nera ti onp lan ts estima te d at 50 %

Source s: BMU-Broch ure  " R ene wabl e ene rgy sources in  f ig ures – na ti ona l and in te rnatio nal  d evel opme nt-"  Ve rsi on: June  2 007
provi sion al f igure s

[GWh]

Contribution of renewable energy sources to electri city generation                                                                             
in Germany 1990 - 2006 


