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OVERVIEW NATIONAL INDICATIVE 2010 RES-E TARGETS 

Table 1: National indicative RES-E targets 2010 for Member States1 

EU Member 

State 

RES-E % in 

1997/2000 

RES-E % 2010 

Austria 70 78.1 

Belgium 1.1 6 

Denmark 8.7 29 

Finland 24.7 31.5 

France 15 21 

Germany 4.5 12.5 

Greece 8.6 20.1 

Ireland 3.6 13.2 

Italy 16 25 

Luxembourg 2.1 5.7 

Netherlands 3.5 9 

Portugal 38.5 39 

Spain 19.9 29.4 

Sweden 49.1 60 

United Kingdom 1.7 10 

Cyprus 0.05 6.0 

Czech Republic 3.8 8.0 

Estonia 0.2 5.1 

Hungary 0.7 3.6 

Latvia 42.4 49.3 

Lithuania 3.3 7.0 

Malta 0.0 5.0 

Poland 1.6 7.5 

Slovakia 17.9 31.0 

Slovenia 29.9 33.6 

EU 25 12.9 21.0 

 

                                                
1 The percentage contributions of RES-E are based on the national production of RES-E divided by the 

gross national electricity consumption. For the EU15, the reference year is 1997. For the EU10 (Czech 
Republic, Estonia, Cyprus, Latvia, Lithuania, Hungary, Malta, Poland, Slovenia and Slovakia), the 
reference year is based on 1999-2000 data. 
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PROPOSED NATIONAL 2020 BINDING RES TARGETS 

Table 2: Proposed national binding 2020 RES targets 

EU Member 

State  
RES in 2005 

2020 RES 

Target 

% increase 

required 

Austria 23.3% 34% 10.7% 

Belgium 2.2% 13% 10.8% 

Bulgaria 9.4% 16% 6.6% 

Cyprus 2.9% 13% 10.1% 

Czech Republic 6.1% 13% 6.9% 

Denmark 17.0% 30% 13.0% 

Estonia 18.0% 25% 7.0% 

Finland 28.5% 38% 9.5% 

France 10.3% 23% 12.7% 

Germany 5.8% 18% 12.2% 

Greece 6.9% 18% 11.1% 

Hungary 4.3% 13% 8.7% 

Ireland 3.1% 16% 12.9% 

Italy 5.2% 17% 11.8% 

Latvia 34.9% 42% 7.1% 

Lithuania 15.0% 23% 8.0% 

Luxembourg 0.9% 11% 10.1% 

Malta 0.0% 10% 10.0% 

Netherlands 2.4% 14% 11.6% 

Poland 7.2% 15% 7.8% 

Portugal 20.5% 31% 10.5% 

Romania 17.8% 24% 6.2% 

Slovakia 6.7% 14% 7.3% 

Slovenia 16.0% 25% 9.0% 

Spain 8.7% 20% 11.3% 

Sweden 39.8% 49% 9.2% 

United Kingdom 1.3% 15% 13.7% 

EU 27 8.5% 20% 11.5% 
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AUSTRIA 

1 Summary of RES markets and policy 

Background 

In November 2007 the parliament published a new draft amendment of the existing RES-E policy 
(“Ökostromnovelle 2008”) which includes an increased annual allocated budget for RES-E support 
compared to the former law. The responsible authority, the “Ökostromabwicklungsstelle” is obliged to 
purchase the electricity and pay the corresponding feed-in tariff (FIT). The level of the tariffs will be 
adjusted annually by law. Until 2005, the former FIT-systems stimulated significant growth especially for 
wind, biomass electricity and small hydro power. After the 2006 amendment, the market stagnated. The 
2008 amendment may decrease the investment risk in RES, but is not expected to stimulate fast growth. 

RES targets 

RES: Austria has a proposed binding RES Directive target of 34% by 2020. 

RES-E: The RES-E target to be achieved by Austria in 2010 is 78% of gross electricity consumption. 

Biofuels: National indicative targets for biofuels are: 2.5% in 2005; 4.3% in 2007 and 5.75% in 2008. 

Status renewable energy market 

In general, the production of renewable energy in Austria is dominated above all by large hydropower and 
biomass heat production. Since favourable FIT were introduced in 2003, there was an important growth in 
capacity in wind, biomass and biogas, but after new legislation passed through parliament in 2006, less 
favourable and partly insecure investment conditions caused a stagnation of new RES-E development. 
However, there is a strong target in the new RES-E support scheme, amongst other things, to extend the 
capacity of hydropower and wind power each by 700 MW by 2015. 

Main supporting policies 

RES-E 

Within the new proposed legislation in 2008, the total allocated budget for RES-E is restricted to €21 
million per year for “new RES-E” up to 2011. This annual budget is pre-allocated in equal amounts of 
30% each to biomass, biogas and wind, whilst for PV and other RES the remaining 10% is assigned. This 
annual budget limitation is a €4 million per year increase compared to before, but there is still some 
uncertainty for RES-E producers. Furthermore new RES-E producers have to apply for permission, which 
is granted according to a “first come, first served” principle: i.e. permission is granted as long as there is 
sufficient budget for the current year. Applications are kept for one year, after which they must re-apply 
and join the bottom of the list.  

The level of the FIT for all technologies will be continued from 2006, except for wind power. The FIT for 
small hydro power will be continued from 2002. FITs are guaranteed for 10 years, but the Minister of 
Economics may extend it in individual cases to 13 years for fuel independent technologies and 15 years 
for fuel dependent technologies. For the period thereafter (until a lifetime of 24 year is reached) a 
purchase obligation at the market price for electricity (minus the costs for balancing power) is applied. 
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Feed in tariffs (valid for new RES-E plants): 

RES Technology Duration 2007 2008
2
* 

  years €/MWh €/MWh 

Small hydro 31.5-62.5 31.5-56.8 

Solar PV  300- 460  320- 490  

Wind  75.5 n.a. 

Geothermal energy 73 74  
Solid biomass and waste with large biogenic fraction 
Note: Expressed values refer to “green” solid 
biomass (such as wood chips or straw). Lower tariffs 
in case of sawmill, bark (-25% of default) or other 
biogenic waste streams (-40 to -50%) 

111- 156.5 
63 - max 50% 

for hybrid 
plants 

113- 157 
64 - max 50% 

for hybrid 
plants 

Biogas 113-169.5 115-170  

Sewage and landfill gas 

10 years, 
Individual 

cases 
possible to 
13 or 15 
years. 

40.5-59.5 41-60 

 

Mid-scale hydro power plants (10-20 MW) and CHP plants receive investment support of up to 10% of 
the direct investment costs, though maximal 400 €/kW. For the support of hydropower plants a total 
amount of 50 million € is available from 2006 to 2012. 

 
RES-H 

In Austria a variety of federal programmes for the support of RES-H are applied and consist mainly of 
investment incentives. Biomass fuels are also exempted from fossil fuel taxes. 
 
Biofuels 

Biofuels experience a 95% exemption from the fossil fuel taxes, introduced in 1995. 
 

Key factors 

Formerly offered feed-in tariffs combined with reasonable investment incentives have generated important 
growth rates in the past. But the 2006 legislation (“Ökostromnovelle 2006”) set a lower tariff level, and in 
particular the annual budget restriction created high insecurity for investors in RES-E projects in 2005 and 
2006. The annual tariff adjustment also might have had an impact on investor decisions. The proposed 
shortening of the payment duration and tariff level reduction within the proposal of the new amendment 
(“Ökostromnovelle 2008”) may represent further obstacles for strong growth of RES-E. Applications for 
rejected projects are only valid for the following year, afterwards the application expires and a new 
application has to be made, which joins the bottom of the list of applications. 

 

                                                

2  FIT calculation according to proposal of the new amendment “(Ökostromnovelle 2008)” 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The production of electricity from RES showed a moderate growth during the second half of 
the 1990s followed by a slight decline starting in 2001. The limited growth in relative figures 
has to be seen in correlation to the high overall production and share of RES-E dominated by 
large hydropower. Total RES-E production (compare Figure 1 and Figure 2) grew from about 
34 TWh in 1990 to about 40 TWh in 2002, whereas the RES-E output in 2005 only amounted 
to 32 TWh. The installed large hydro capacity only grew by 0.6 GW during this period. 
Especially when judging the figures for 2005 it has to be taken into account that the year 2005 
was a very bad hydraulic year leading to a hydroelectricity production below the average. 
Similarly, in spite of an increasing small hydro capacity (816 MW in 1990 to 960 MW in 
2003) the electricity generated from small hydro (4.0 TWh in 1990 to 3.6 TWh in 2005) 
diminished. In fact, the development of small hydro lagged far behind the potentials that are 
seen for this source in Austria – due to less financial support but also societal constraints at 
regional level. 

Electricity generation from solid biomass and biowaste almost doubled in the period from 
1993 to 2004 (from 984 GWh to 1,886 GWh). A major share of the biomass electricity is 
attributed to industrial wastes especially in the paper industry. The remaining new biomass 
plants produce only a minor share in 2003. In this context, a broad set of new biomass 
installations will follow in the near future stimulated by the former favourable feed-in tariffs 
(which do have received permission in 2004 but are not yet in operation). Being in contrast to 
the European definition, the biomass plants based on industrial waste are not considered with 
regard to the quota in the Austrian Renewable Energy Act.  

Only those RES-E technologies such as PV and wind energy where the use started basically 
from scratch could reach significantly higher growth rates. In the case of wind energy a very 
strong growth could be observed in the last two years as an effect of the established feed-in 
tariffs. The installed wind power capacity in Austria grew by 46% in 2004 and 35% in 2005, 
respectively. However, at the beginning of 2004 high uncertainty was caused, because 
temporarily no new feed-in contracts were awarded by the Austrian TSO “Verbund APG AG” 
for new renewable plants.  
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Table 3 shows the RES-E production for the years 1997 and 2004 as well as the average 
annual growth during this period. The considerable growth in electricity consumption makes 
it more difficult to increase the share of RES-E in Austria. 
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Figure 1: RES-electricity production in Austria to 2005
3
 

 

                                                
3 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 
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Figure 2: RES-electricity production in Austria to 2005, excluding large hydro 
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Table 3: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  99 70 -4% 

Solid Biomass 1,567 1,930 3% 

Biowaste 29 100 17% 

Geothermal electricity 0 0 - 

Hydro large-scale 31,880 32,282 0% 

Hydro small-scale 4,107 3,593 -2% 

Photovoltaics 2 14 28% 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 20 1,328 69% 

Wind offshore 0 0 - 

Total 37,704 39,317 1% 

Share of total consumption [%] 70.0% 59.8%   

 

2.2 Current penetration of RES-H 

The use of biomass is by far the most important source for RES-heat with a contribution of 
2.9 Mtoe in 2005. The strong position is related to the continued and widespread use of 
traditional biomass-based heating. While the growth rate for biomass is low, the heat 
production from solar thermal heat and from geothermal heat including heat pumps increased 
(compare Table 4). The installed collector area for solar thermal heat generation in Austria 
grew from 48 kt in 1997 o 91 kt in 2005. Even higher growth rates were reached for 
geothermal heat. 

Table 4: Production of RES-H in Austria in 1997 and 2005 in ktoe 

RES Technology 
1997 

[ktoe] 

2005 

[ktoe] 

Av. Annual 

growth [%] 

Biomass heat 2,319 2,896 3% 

Solar thermal heat 48 91 10% 

Geothermal heat incl. heat 
pumps 

5 118 56% 

Total 2,372 3,106 4% 
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2.3  Current penetration of Biofuels 

The use of liquid biofuels increased by an average of 55 percent in the period from 1997 to 
2006, reaching a level of 275 ktoe.  

Table 5: Consumption of Biofuels in Austria in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 13 275 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 13 275 55% 
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BELGIUM 

1 Summary of RES markets and policy 

Background 

The three regions (Flanders, Brussels and the Walloon region) implement national energy policies separately, 
leading to differing support conditions in different regions. A fourth level can be determined for RES-E support 
on federal level. 

RES targets 

RES: Belgium has a proposed binding RES Directive target of 13% by 2020. 

RES-E: the target to be achieved by Belgium in 2010 from the EU Directive is 6.0% of gross electricity 
consumption. 

Nationally, the target in the Walloon region is 7% in 2007 for renewable electricity and CHP. In Flanders the 
target is 6% RES electricity for 2010. In Brussels proposed renewable electricity targets for electricity suppliers 
are 2% for 2004, 2.25% for 2005 and 2.5% for 2006.  

Biofuels: The EU Biofuels Directive targets of 2% biofuel by energy content by the end of 2005 and 5.75% by 
the end of 2010 apply to Belgium. The Belgian Government aims to increase the biofuel share continuously 
between 2005 and 2010, by increasing the target by 0.75% per year. 

Status renewable energy market 

Renewable electricity obligation on suppliers, combined with a tradable green certificate system. Different green 
certificate markets will be implemented in the different Belgian regions. The green certificate trading markets 
have started in Flanders and the Walloon region. Penalty rates also increase and there is expected to be a 
shortage of certificates in later periods so it has been more favourable to pay penalties in the first year and use 
the certificates in later periods. The existence of different green certificate markets complicates the 
implementation. Furthermore the markets are rather small, resulting in illiquid markets with low trading 
volumes. 

Main supporting policies 

RES-E 

The main promotion scheme for RES-E in Belgium is a green certificate system with obligations on electricity 
suppliers and guaranteed minimum prices (‘fall-back prices’) for the sale of RES-E.  

Companies that do not reach their target by the end of the certificate accounting period must pay a penalty. 
Details of the scheme differ in the 4 regions: Flanders, Walloon, Brussels and – as a fallback option - Federal. In 
Walloon and Brussels certificates are issued when a certain amount of CO2-emission reduction is maintained 
through RES-E production or co-generation, corresponding with the CO2-emission of one 1 MWh produced 
from a fossil reference electricity producer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Flanders Walloon Brussels Federal 
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Target %   2010: 6% 
2007: 7% 
(RES-E 

and CHP) 

2004: 2% 
2005: 
2.25% 

2006: 2.5% 

  

Duration  years   10 10     
(€/MWh) Wind offshore n.a. n.a. n.a. 90** 
(€/MWh) Wind onshore 80   50 
(€/MWh) Solar 450   150 

(€/MWh) 
Biomass and 
other 80   20 

Min price* 

(fixed) 

(€/MWh) Hydro 95 

65 all 
RES-E 

  50 

Penalty (€/MWh)   
€125 

(2005-10) 
€100 

(2005-07) 

€75 (2005-
06), 

increasing 
to €100 

(2007-10) 

  

*Min. prices: in case of the Federal State the obligation to purchase at a minimum price is on the TSO, in case of 
the regions the obligation is on the DSO. 

**Offshore wind, first 216 MW installed capacity: 107 €/MWh 

 

Feed-in tariffs at a fixed price are a fallback option from the green certificate system to give security to RES-E 
investors. Income from trading green certificates is additional to the price of electricity, so this is in effect a 
premium. In the Walloon region, the CWaPE (Commission Wallonne pour l’Energie) has registered trades of 
110,991 certificates in the first three months of 2007 for an average price of 90,80 €/MWh. In Flanders the 
average price during the first half of 2006 has been around 110 €/MWh (VREG – Regulator in Flanders). Here 
156,516 green certificates were traded in Flanders in the 2006-20007 period.  

A second main driver for RES-E investment is a set of investment support schemes. In particular an investment 
subsidy is available for PV. 

 

RES-H&C 

Investment incentives are available in all three regions for renewable heat installations. The maximum level of 
the investment subsidy is 15% in the Walloon region and 20% in both Flanders and Brussels. 

 

Biofuel 

The Biofuels Directive is transposed via the Royal Decree of 29 February 2004. Excise duties will be lowered for 
diesel incorporating at least 2.45% biodiesel and petrol incorporating at least 7% bioethanol (either directly or 
through blending with ETBE). Pure rapeseed oil will be completely exempt from excise duty. 

According to the latest report from Belgium under the Biofuels Directive details of the detaxation are not 
finalised and the European Commission must still agree the detaxation levels. The Belgian Government intend 
the tax reductions on biofuels to be budgetary neutral, so that any financial losses due to biofuels are 
compensated for by additional income from fossil fuels. 

The Walloon region have called for complete detaxation of biofuels together with a mechanism to encourage oil 
companies to incorporate biofuel into fuel sold on the Belgian market. 

Key factors 

• Obligation systems incentivise the most cost-effective technologies. 

• The high minimum prices and high penalty prices increase investment certainty. 

• Limited liquidity of markets as regions are relatively small. 

• RES-E producers are guaranteed to be issued green certificates for 10 years after the start of operation, 
although the targets for RES-E are as yet not guaranteed past 2010.  

• The GO will support the voluntary market. Import of certificates for the obligation is not possible. 



 16    

2 Current penetration of RES 

2.1 Current penetration of RES-E 

Development of the RES-E sector in Belgium in the last decade is depicted in Figure 3. 
Electricity from solid biomass has shown strong growth in recent years, and for the first time 
accounts for the largest single contribution to RES-E production in 2004. In 2005 RES-E 
production from solid biomass has almost doubled compared to 2004 (from 513 GWh in 2004 
up to 960 GWh in 2005).  Electricity from biowaste has been pushed down to second place 
and has increased just a little during 2005 (from 323 GWh in 2004 to 326 in GWh 2005). 
Electricity production from biogas has also increased in the past six years. In 2004 electricity 
from biogas accounted for 15% of RES-E production with 233 GWh, in 2005 RES-E from 
biogas grew up to 304 GWh. Taken together biomass represents 75% of RES-E generation in 
Belgium in 2005. 

Hydro power, both large- and small-scale generation, share in total Belgian RES-E 
production has decreased from 21% in 2004 to 13% in 2005. Production in 2005 has 
decreased slightly. Onshore wind initially showed very shy results with only 93 MW 
installed at the end of 2004 and RES-E production of 128 GWh. However at the end of 2005 
installed capacity stood at 167 MW, almost double that from the end of the previous year, 
leading to RES-E production of 227 GWh. Erection of the first offshore wind parks is 
envisaged to start in 2007. 
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Figure 3: RES-electricity production to 2005 in Belgium
4
 

                                                
4 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.  
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Table 6: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual growth 

[%] 

Biogas  32 304 32% 

Solid Biomass 60 960 41% 

Biowaste 188 326 7% 

Geothermal electricity 0 0 - 

Hydro large-scale 129 114 -2% 

Hydro small-scale 176 166 -1% 

Photovoltaics 0 1 - 

Wind onshore 8 227 52% 

Total 593 2,098 17% 

Share of total consumption [%] 1.1% 2.3%   

 

2.2 Current penetration of RES-H 

By far the largest contributor to renewable heat production in Belgium is biomass, which 
contributed 481 ktoe in 2004 and even 568 ktoe in 2005. Geothermal heat is growing steadily 
but as yet contributes to only a very small amount. Solar thermal has increased from 2 ktoe 
in 2004 to 3 ktoe in 2005.   

Table 7: Production of RES-H in Belgium in 1997 and 2005 in ktoe 

RES-E Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 301 568 10% 

Solar thermal heat 1 3 17% 

Geothermal heat incl. 
heat pumps 

0 10 - 

Total 302 581 10% 

 

2.3 Current penetration of Biofuels 

There is no significant biodiesel or bioethanol consumption in Belgium. 
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BULGARIA 

1 Summary of RES markets and policy 

Background 

Bulgaria is heavily dependent on energy as it imports more than 70% of its primary energy sources. It has 
no domestic oil resources and only small proven reserves of gas. Bulgaria is relying on nuclear power for 
much of its electricity supply. Kozloduy Nuclear Power Plant (consisting of six units) provides around 
45% of the total electricity. Units 1 and 2 were closed down in 2002. The Bulgarian Government has 
decided to close Units 3 and 4 in 2006. Modernisation programmes for Units 5 and 6 are continuing with 
the support of the European Union. According to the National Energy Strategy, the share of nuclear 
energy in the generation mix shall be held at the same level. Bulgaria has good opportunities for 
renewable energies although the penetration is still very low because the existing capacity of conventional 
energy is very high, and there is lack of financing and lack of the planned “Action Plan” for RES. 

RES targets 

RES: Bulgaria has a proposed binding RES Directive target of 16% by 2020. 

RES-E: the target to be achieved in 2010 is about 11% for electric energy consumption. 

Bulgaria’s National Programme on Renewable Energy Sources has a goal of significantly increasing the 
share of non-hydroelectric renewables in the energy mix. 

Biofuels: The target is sets on 5.75% share of biofuels. 

Status renewable energy market 

The present share of the RES-E includes large hydro power plants. The existing technical and economic 
potential for large hydro power is already exploited. There is a large potential to utilise biomass: 60% of 
the overall land area consists of arable and agricultural lands, and approximately 30% is forest cover. 
There is the potential to install around 2,200-3,400 MWe wind energy in the country. The best wind 
potential is in the mountains (above 1000 m sea level) and along peninsulas of the Black Sea. In the East 
and South of the country there is some solar potential. Bulgaria has a moderate potential for geothermal 
energy. Power generation potential from geothermal sources is about 200 MWe.  

Main supporting policies 

RES-E 

The main pieces of legislation are: Renewable and Alternative Energy Sources and Biofuels Act (2007), 
Energy Act (2003), Energy Efficiency Act (2004), Ordinance on Setting and Applying Prices and Rates of 
Electricity (2002), and Regulation for Certification of the Origin of Electric Power Generated by 
Renewable and/or Combined Generation Sources, Issuance of Green Certificates and Trading (2005). 

According to the Energy Act electricity suppliers are obliged to purchase all renewable electricity from 
generators with production up to 10 MWh. Mandatory purchase of electricity for preferential prices will 
be applied until the planned system of issuing and trading Green Certificates comes into force.  

The ordinance on Issuance of Green Certificates and Trading became effective as of 1 January 2005, but  
the new Green Certificate Market did never become operational. It was replaced by a new feed-in tariff 
system in June 2007 (Renewable and Alternative Energy Sources and Biofuels Act). 

Mandatory purchase prices determined by the State Energy Regulation Commission for 2008 are detailed 
in the table below: 
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RES Technology Installed capacity Feed-in tariff 

(BGN/MWh) 

Feed-in tariff 

(€/MWh) 

< 10MW 85 44 Hydro 

> 10MW 80 41 

Wind energy < 10MW 120 61 

Wind energy (post 01.01.06) < 2250 hr/yr 175 90 

Wind energy (post 01.01.06) > 2250 hr/yr 156 80 

< 5 kW 782 400 Solar PV 

> 5 kW 718 367 

wood and wood processing 215 110 

agricultural waste 162 83 

Biomass < 5 MW 

energy cultures 184 94 
 
RES-H&C 
Bulgarian National Programme on Renewable Energy Sources (2005-2015) declares support for RES-H. 
The Bulgarian Energy Efficiency and Renewable Energy Credit Line (BEERECL) developed by the 
European Bank for Reconstruction and Development (EBRD) under the Kozloduy International Fund is 
being implemented at present. RES projects will benefit from a 20% grant. To date 25 projects have been 
financed under the BEERECL, receiving loans worth more than €12.8 million and with a total project 
value of over €25.3 million. These projects will generate annually more than 234,000 MWh of electricity 
and more than 198,000 MWh of heat energy. 
 
Biofuel 

Law on Excise Taxes and Storage Taxes (2005) specifies a zero excise tax on biodiesel. (Standard tax on 
fossil diesel is charged at 30%). Producers and importers of liquid fuels for the transport sector are obliged 
to sell to the market petroleum-based fuels mixed with biofuels (2% in 2008). 
 

Key factors 

Delivery of machines and equipment for renewable energy sources that are produced abroad are exempt 
from VAT. Equipment and materials for the use of RES are also not subject to corporate income tax 
(towers, solar collectors and panels, heat stores, heat pumps, drilling rigs and installations for geothermal 
waters and biogas utilisation, and wind and hydro power units up to 10 MW). 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

In Bulgaria RES-E is practically represented only by hydro power, playing a role especially 
in peak load, and with a total installed capacity of 1146 MW and a total share of 9% of the 
country’s overall electricity consumption. There is very little electricity production from 
wind, and practically none from geothermal, biomass or photovoltaics. The current 
penetration in terms of the actual power generation is shown in Figure 4. 

Many of the onshore wind projects are still pilot projects, for example Aheloy (150 kW), 
Varna (100 kW), Primorsko (4 kW), and Vitosha mountain (2.5 kW). In 2003 the total 
installed capacity was below 500 kW. There are however several large scale wind farms in the 
planning stage, in particular a 100 MW onshore wind farm planned in Murgash. 
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Figure 4: RES-electricity production to 2005 in Bulgaria

5
 

                                                
5 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 



 21    

 

Table 8: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 0 - 

Solid Biomass 0 0 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 2,645 3,483 4% 

Hydro small-scale 150 854 24% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 2 - 

Wind offshore 0 0 - 

Total 2,795 4,339 6% 

Share of total consumption [%] 7.2% 11.9%  

 

2.2 Current penetration of RES-H 

In the heat sector biomass is playing an important role and has shown an annual average 
growth rate of 17% over the period 1997 to 2005. Biomass heating is largely dominated by 
wood and wood-waste applications in households. In the years 1977 to 1990, the Bulgarian 
Government developed an energy efficiency programme for the utilisation of solar collectors 
in many of the state-owned hotel and holiday villages for hot water heating purposes. This led 
to the installation of some 50,000 m2 of collectors, or around 17.5 MWth, located mainly 
along the Black Sea costal regions. Today this figure has increased to 60,000 m2. Geothermal 
heat also plays an important role and has shown moderate growth over the period displayed in 
Table 9. 

Table 9: Production of RES-heat in Bulgaria in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 234 715 17% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

35 40 2% 

Total 269 715 15% 
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2.3 Current penetration of Biofuels 

So far there is no production of biofuels in Bulgaria. Eko Petroleum, a local fuel retailer, is 
however planning to start construction of a biodiesel factory in Vidin with the capacity to 
produce 150,000 tons of biodiesel annually using rapeseed as feedstock. 
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CROATIA 

1 Summary of RES markets and policy 

Background 

Croatia has proven oil and natural gas reserves and minimal coal reserves. Because of its limited energy 
resources, Croatia is heavily dependent on imported fossil fuel. The principal objectives of the Republic of 
Croatia energy policy are stated in the Energy Sector Development Strategy which was adopted by the 
Croatian Parliament in March 2002 for 10 years. One of the strategic objectives is striving to increase 
utilisation of renewable energy.  

The electricity sector is run by the state-owned company Hrvatska Elektroprivreda (HEP). HEP generates 
about 95% of the power within Croatia. In July of 2001 laws were passed to pave the way for energy 
sector liberalisation. 

RES targets 

RES-E: the target to be achieved in 2010 is 4.5% for Croatia. 

The National Wind Energy Programme ENWIND (1997) set a target of 400 MW wind energy by 2030. 

Status renewable energy market 

The present RES-E is exclusively based on hydro power. The most promising RES technologies are wind 
and geothermal, although there is also the potential for biomass energy. 

According to the National Energy Programme MAHE, the potential for small hydro power is 177 MW. 
The most important biomass resources are fuel wood and wood waste from the wood industry. About 44% 
of the country area is covered with forest. The total energy potential of biomass is 39 PJ, according to the 
National Energy Programme BIOEN. The first wind energy project (6 MW) was implemented in 2004. 
The Croatian islands and the Adriatic coast are good locations for wind energy. The National Energy 
Programme ENWIND identified wind energy potential of 209 MW on the Croatian islands, and 163 MW 
at the Adriatic coast. According to National Energy Programme SUNEN, the total energy potential of 
solar energy in Croatia is 100 PJ. Geothermal is also a promising source, high temperature geothermal 
reservoirs have been identified and could support up to 48 MWe of potentially economic generation. 

Main supporting policies 

RES-E 

Relevant legislation in Croatia is: the Energy Sector Development Strategy (1991, 2002), Programme of 
Implementation of the Energy Sector Development Strategy – PROHES (1994), the National Energy 
Programmes (BIOEN, ENWIND, SUNEN, 1997), Law on Energy (2001), Law on Electricity Market 
(2001), Law on Regulation of Energy Activities (2001), and Environment Protection and Energy 
Efficiency Fund (2003). 

Based on the Energy Sector Development Strategy, the Croatian Government adopts the Programme of 
Implementation of the Energy Sector Development Strategy. The Programme sets out measures, actors 
and dynamics of implementation of the energy policy and the National Energy Programmes. The National 
Energy Programmes were launched in 1997 to develop an energy management framework that will 
promote clean technologies, shift to fuels with lower carbon contents, diversify energy resources, and 
increase RES utilisation. 

Renewable Energy sources are offered priority access to the grid and guaranteed purchase of their 
electricity. There is also a cost-sharing possibility for grid connection.  

In 2007 the Croatian government introduced new feed-in tariffs (law 33/07). Exact prices for current and 
next years are possible to be established with use of predefined formulae. The tariffs for 2007 are given in 
the table below.  
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2007 

< 1 MW > 1MW RES Technology Duration 

€/MWh 

Solar PV 290 – 470  

Hydroelectric 90 60 – 90 

Wind 90 90 

Biomass 130 - 170 110 – 140 

Geothermal 170 170 

Biogas 170 140 

Liquid biogas 50 50 

Landfill and sewage gas 50 50 

Other biofuels 

12 years 

80 70 
 

The Decree on minimum share of RES defines the minimum target of RES use for 2010 as 4.5%. The 
main principles of incentive model: no involvement of public budgetary monies into the incentive 
mechanisms; ensuring stable revenues during the investment repayment period (for RES projects up to 10 
years). 

 

RES-H&C 

The Law on Production, Distribution and Supply of Heat (2005) promotes energy efficiency and the use 
of RES for heat. 

The Fund for Environment Protection and Energy Efficiency (2003) is a structured extra-budgetary fund 
which finances projects and activities in three basic areas: environmental protection, energy efficiency, 
and the use of RES. 

 

Biofuel 

No support exists for promotion of the use of biofuels or alternative fuels and vehicles. 

Key factors 

Environment Protection and Energy Efficiency Fund is available. 

The administrative capacity for the promotion of energy efficiency and RES requires significant 
strengthening. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

RES-E production in Croatia is currently almost all from large hydro power, which alone 
contributes to around 40% of overall electricity supply in the country. Small hydro power 
contributes on average over 100 GWh electricity annually. Installed capacity is growing 
although output is of course dependent on annual precipitation. RES-E from biomass is still at 
a low level in Croatia and is mainly made up of electricity generation from traditional solid 
biomass resources. 

Croatia’s first onshore wind farm was commissioned in November 2004, a 6 MW farm on 
the island of Pag. According to the EBRD eight wind farms are currently planned, with a total 
capacity of over 170 MW. The first photovoltaic installations occurred in the late 1980’s in 
Croatia but development has been very slow and production of solar electricity is still 
negligible. 
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Figure 5: RES-electricity production to 2005 in Croatia
6
 

                                                
6 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.  



 26    

0

20

40

60

80

100

120

140

160

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

E
le

c
tr

ic
it

y
 G

e
n

e
ra

ti
o

n
 [

G
W

h
/y

e
a

r]

Biogas Solid Biomass Biowaste

Geothermal Hydro small scale PV

Wind onshore Wind offshore

 

Figure 6: RES-electricity production to 2005 in Croatia excluding large hydro 

 

Table 10: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual growth 

[%] 

Biogas  0 0 - 

Solid Biomass 2 3 5% 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 5,189 6,225 2% 

Hydro small-scale 98 108 1% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 0 - 

Wind offshore 0 0 - 

Total 5,289 6,336 2% 

Share of total consumption [%] 38.8% 36.3%  
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2.2 Current penetration of RES-H 

The renewable heat sector in Croatia is dominated by biomass, although this sector has 
shown, if anything a small decline over the period 1997 to 2004. To date solar thermal heat 
has had no impact in Croatia. Geothermal heat has had some impact and penetration of 
geothermal heat stood at 16 ktoe in 2004. The technology has shown a strong annual average 
growth rate of 21% over the period 1997 to 2004. RES-H data for 2005 is not available yet. 

Table 11: Production of RES-heat in Croatia in 1997 and 2004 in ktoe 

RES Technology  1997 [ktoe] 2004 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 399 378 -1% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

4 16 21% 

 

2.3  Current penetration of Biofuels 

So far there is no biofuels production in Croatia. 
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CYPRUS 

1 Summary of RES markets and policy 

Background 

Cyprus is almost totally dependent on oil imports for its energy supply accounting for 91% of the primary 
energy supply. The burden of cost of energy imports on the economy of Cyprus is considerable, although due to 
the island’s location there are no imports or exports of electricity.  

RES targets 

RES: Cyprus has a proposed binding RES Directive target of 13% by 2020. 

The Action Plan for the Promotion of RES determines the following goal: doubling the contribution of RES to 
the total energy consumption of Cyprus from 4.5% in 1995 to 9% until 2010. 

RES-E: the target to be achieved in Cyprus in 2010 from the EU Directive is 6%. 

An indicative target of 1% for biofuels by the end of 2005 has been set. 

Status renewable energy market 

Almost all energy in Cyprus is produced from imported oil and diesel. There is no electricity import or export. 
The Electricity Authority of Cyprus (EAC) plans to invest in a new fossil fuel power plant, which would lead to 
an excess capacity for the next few years, being a major barrier for the development of renewable electricity. 
The government policy to promote RES-E seems not very active. Solar energy is the main renewable source in 
Cyprus, and it is traditionally used by hotels and households for thermal purposes. Now the government is 
creating a favourable environment for PV investments in the domestic sector. Wind energy is also promising; 
the first projects are presently being developed. 
RES-E 

Relevant legislation in Cyprus is: Action Plan for the Promotion of Renewable Energy Sources and Energy 
Conservation 2002-2010 (2002); Law on the Promotion of Renewable Energy Sources and Energy 
Conservation (2003); New Grants Scheme for Energy Conservation and Promotion of the Use of RES (2003) 

The New Grant Scheme was started in February 2004 and, according to the law, a managing board of the fund 
was created. The tax of 0.22 €ct/kWh on every category of electricity consumption has been in force since 
August 2003. The income of this electricity tax is used for the promotion of RES. The special RES fund is 
managed by an independent committee. Duration of this scheme: 2004-2006.  

A New Enhanced Grant Scheme was started in January 2006. This scheme provides financial incentives (30-
55% of investments) in the form of government grants and feed-in tariffs (long-term contracts: 15 years). 

A new plan on supporting electricity produced by biomass with operation state aid has been elaborated and 
forwarded to the Commission for approval.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The feed-in tariffs are as follows: 
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Duration 2005 2006 

fixed  fixed  fixed  
RES 

Technology 

Capacity 

restrictions 
(years) (€/MWh) (€/MWh) 

Note 

First 5 yrs 92 92 
Based on mean annual wind 

speed 

Wind No limit 

Next 10 yrs 48-92 48-92 

Varies according to annual 
operation hours: 

<1750-2000 hrs 85-92 €/MWh 
2000-2550 hrs 63-85 €/MWh 
2550-3300 hrs 48-63 €/MWh 

Biomass, 
landfill and 
sewage gas 

No limit 15 63 63 

A more generous scheme is 
currently being developed for 
biomass electricity. Up to 128 

€/MWh is expected, 
depending on the category of 

investment - more than 24 
different categories of 

investment. 
Small hydro No limit 15 63 63   

Up to 5 kW 15 204 204   

PV With no 
investment 

subsidy 
15 x 337-386 

Households receive higher 
tariff than companies. 

Note: Exact level of feed in tariff depends on exchange rate. Here 1€ = 0.58 CYP 

 

RES-H&C 

Action Plan for the Promotion of Renewable Energy Sources and Energy Conservation (2002): doubling of the 
contribution of RES to the Cyprus energy balance. 

New Enhanced Grant Scheme for Energy Conservation and Promotion of the Use of RES (2006): provides 
financial incentives 30-45% of solar systems investment for central water heating systems, and 40-55% for 
space heating and cooling. 

 

Biofuel 

Law on the promotion of the use of biofuels or other renewable fuels for transport purposes (2005). This law set 
the framework for the implementation of national programmes for the promotion of biofuels or other renewable 
fuels in Cyprus. 

The 2004 Law on Taxes (2004) allows the Council of Ministers to apply tax exemptions or reductions on 
biofuels or other renewable fuels. Since 2005, the biomass percentage of biodiesel has been exempt from excise 
duty (ie. 5% biodiesel blend gets 5% off excise duty). 

 

Key factors 

• The New Enhanced Grant Scheme provides financial incentives in the form of government grants (30-
55% of investments) provide for all renewable energy. Feed in tariffs with long-term contracts (15 years) 
provide certainty for RES-E investors. 

• Excess electricity generation capacity in the coming few years may however prove to be a major barrier 
for the development of renewable electricity. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

Virtually all electricity in Cyprus (around 99%) is produced from imported oil and diesel. In 
absolute terms there is a negligible amount of electricity generation from renewable energy in 
Cyprus. The only source of RES-E in Cyprus currently is solar photovoltaics. Installed 
capacity for PV at the end of 2005 stood at 0.63 MWp including all grid-connected and off-
grid PV installations7, which is 15th highest in the EU25. This is almost double the installed 
PV capacity at the end of 2004. Per capita, Cyprus ranks the 6th highest in the EU with 0.81 
Wp per head of population. 
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Figure 7: RES-electricity production to 2005 in Cyprus 

                                                
7 Note that grid-connected PV accounts for 0.49 MWp. Table 12 and Figure 7 show renewable electricity 
generation only from these grid-connected installations.  
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Table 12: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual growth 

[%] 

Biogas  0 0 - 

Solid Biomass 0 0 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 0 0 - 

Hydro small-scale 0 0 - 

Photovoltaics 0 1 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 0 - 

Wind offshore 0 0 - 

Total 0 1 - 

Share of total consumption [%] 0.0% 0.0%  

 

2.2 Current penetration of RES-H 

Around 2% of the primary energy in Cyprus is provided by solar thermal. At the moment 
92% of all houses and 50% of hotels have installed solar water heaters. Cyprus has more solar 
collectors per capita installed than any other country in the world. 

Biomass heat is less important in Cyprus but has shown some growth since 1997. It 
contributed 9 ktoe in 2005. There is no geothermal heat production in Cyprus. 

Table 13: Production of RES-heat in Cyprus in 1997 and 2005 in ktoe 

RES Technology 
1997 

[ktoe] 

2005 

[ktoe] 

Av. Annual 

growth [%] 

Biomass heat 2 9 24% 

Solar thermal heat 33 41 3% 

Geothermal heat incl. heat 
pumps 

0 0 - 

Total 35 50 5% 
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2.3 Current penetration of Biofuels 

The level of biofuel production in Cyprus is low, but not insignificant given the small size of 
the country. A major priority of eth Cypriot Government is to decrease dependence on fossil 
fuel imports. In 2006 Biodiesel production capacity in Cyprus stands at 2 kt per year. There 
have been no capacity developments since 2005. There is no bioethanol production currently 
in Cyprus. Consumption data for 2006 is not available yet.  

Table 14: Consumption of Biofuels in Cyprus in 1997 and 2005 in ktoe 

RES Technology  1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Liquid Biofuels 0 1 - 
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CZECH REPUBLIC 

1 Summary of RES markets and policy 
Background 

The Czech Republic, as many other CEE countries, has a good supply of cheap coal and lignite based energy. 
However, serious efforts have been made to increase the share of renewable electricity in particular in the field 
of wind energy, biomass and an extended use of small hydro power. The State Energy Policy, adopted in March 
2004, defines the priorities and goals of power sector development and describes specific tools for the 
implementation of the state’s energy policy. The State Energy Policy sets a very ambitious RES-E growth 
targets up to 17% (including large hydro) of total electricity consumption in 2030. 

RES targets 

RES: Czech Republic has a proposed binding RES Directive target of 13% by 2020. 

Czech State Energy Policy (2004) sets a long term target to reach a share of renewable energy in total primary 
energy consumption of 15-16% by 2030. 

RES-E: the RES-E target to be achieved in 2010 is 8% (in relation to the gross domestic electricity 
consumption). 

Biofuel: current legislation has expressed the volume of biofuel that should be supplied to the Czech market 
between 2007 and 2012 as 200,000 tonnes RME and 2,000,000 hectolitres bioethanol. This is to be changed to a 
relative value, in line what is prescribed by Directive 2003/30/EC, with possible later modifications on an 
annual basis. 

Status renewable energy market 

The present share of RES in the country’s primary energy balance (TPES indicator) is close to 3%.  

Biomass dominates the renewable energy sector. More than 40 PJ of fuel energy was consumed in 2004 
(mostly) for heat and/or electricity production, with roughly half of this in the domestic sector. 

The failed privatisation of the monopoly ČEZ on the electricity market and the significant excess capacity of 
27,000 GWh with the full commissioning of the Temelin Nuclear Power Plant is a major barrier for renewable 
electricity development for at least another decade. 

Main supporting policies 

RES-E 

A feed-in system for electricity from RES and cogeneration has been in place since the beginning of 2002. In 
March 2005 the new RES Act was adopted, which allows producers to choose between having a feed-in tariff or 
a feed-in premium (“green bonus”). Producers can choose each year which scheme they would like to use. The 
feed-in tariff is a guaranteed price paid for each unit of electricity for 15 years whilst the green bonus is paid on 
top of the market price for electricity. The new feed-in tariff and green bonus schemes apply only to renewable 
plants put into operation after 1 Jan 2006. Existing plants are still subject to the previous feed-in tariff levels. 

The Energy Regulatory Office (ERO) determines the purchase price for green electricity for the subsequent year 
in advance for each renewable energy source for both schemes, and therefore purchase prices are not stated 
directly in the text of the act. The new feed-in tariff level is designed to guarantee a 15 year payback period for 
new renewable electricity sources and cannot be reduced by more than 5% each year. The green bonus is set 
each year taking into account market needs and development.  

 

 

 

 

 

 

 

 

 



 34    

Duration 2007                2008 

fixed  premium fixed  premium fixed  premium RES Technology 

(years) (years) (€/MWh) (€/MWh) (€/MWh) (€/MWh) 

Wind energy 88 - 114 70 - 96 94 - 125 71 – 103 

Small hydro (up to 
10MWe) 

60-85 23 - 48 66 - 99 20 – 54 

Biomass combustion 84 - 121 44 - 81 93 - 161 44 – 112 

Biomass co-firing with 
fossil fuels 

     9 - 55 x  9 – 63 

Biogas 81 - 108 41 - 69 89 - 149 40 – 100 

Geothermal electricity 161 125 172 129 

PV  

15*  
Set 

annually 

229 - 481 204 - 456 251 - 515 220 – 484 
* ERO can not reduce this by more than 5% each year 

Note: Exact level of feed in tariff depends on exchange rate. Here 1€ = 27,97 CZK 

 

RES-H&C 

Act on the promotion electricity and heat produced from RES (2005): producers of electricity in combined heat 
and power plants receive a bonus to the electricity price depending on the installed capacity of the plant and the 
fuel. 

The State Environmental Fund, supervised by the Minister of the Environment, offers investment support for 
selected projects, from 30-80% of the investment costs, depending on the status of the applicant, which should 
in general be a non profit enterprise. 

 

Biofuel 

Decree laying down requirements concerning fuels for the operation of vehicles on roads and the method used 
for the monitoring and surveillance of their quality (2004). This decree specifies which biofuels may be 
supplied to the Czech market and the forms and quality in which they are to be supplied. 

Act on protection of the air (2002) lays down an obligation to place on the fuel market a minimum amount of 
biofuels or other fuels produced from renewable resources. 

The Government Order on the minimum amount of biofuels or other fuels produced from renewable resources 
in the assortment of motor-vehicle petrol and diesel fuel on the Czech market (2005), establishes the system for 
placing biofuels into free circulation on the market. 

The current order has expressed the volume of biofuel that should be delivered to the Czech market between 
2007 and 2012 (200,000 tonnes RME and 2,000,000 hectolitres bioethanol). However this will be changed to a 
relative value as already mentioned in order to gradually fulfil the EU indicative target for 2010 (5.75 %). 

Key factors 

Existing overcapacity of electricity production has historically hampered the development of renewables. In 
recent years there has been considerable market uncertainty as ERO’s role for setting prices has been unclear. 
The new tariff structure has however reduced uncertainty by providing the 15-year price guarantee as well as 
allowing a maximum reduction of 5% per year for new feed-in tariffs. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The total RES-E production in 2005 was 3,134 GWh, which represents 4.1% of total 
electricity consumption in the Czech Republic. The total installed capacity of large hydro 

power plants is around 750 MW, and 250 MW for small hydro power. Besides hydro only 
biomass already contributes significantly to power generation - about 27% of RES-E in the 
Czech Republic, with solid biomass contributing towards the majority of this. Wind power is 
however still negligible, with a generation of only 22 GWh in 2005, only 0.7% of RES-E in 
the country. Czech Venti has plans to build a large €450 million wind park by 2006 in north 
Bohemia. Wind Park Chomutov (320 MW), as the project is called, would account for about 
1% of the country’s electricity production. Installed capacity of photovoltaics is still below 1 
MWp. 
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Figure 8: RES-electricity production to 2005
8
 in the Czech Republic 

                                                
8 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 
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Table 15: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  150 161 1% 

Solid Biomass 344 560 6% 

Biowaste 0 11 - 

Geothermal electricity 0 0 - 

Hydro large-scale 1,234 1,309 1% 

Hydro small-scale 465 1,071 11% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 22 - 

Wind offshore 0 0 - 

Total 2,193 3,134 5% 

Share of total consumption [%] 3.5% 4.5%  

 

2.2 Current penetration of RES-H 

Biomass is the main renewable source for heat, while solar thermal and geothermal are 
much less significant although have both shown strong growth over the period 1997 to 2005. 
The total production of energy from biomass increased from 383 ktoe in 1997 to 1432 ktoe in 
2005, which still represents only a small share of the potential. Geothermal heat is utilised 
for domestic and swimming pool heating as well as for some small industries.  

Table 16: Production of RES-heat in 1997 and 2005 in ktoe 

RES Technology 
1997 

[ktoe] 

2005 

[ktoe] 

Av. Annual 

growth [%] 

Biomass heat 383 1,432 21% 

Solar thermal heat 0 2 - 

Geothermal heat incl. heat 
pumps 

1 10 46% 

Total 384 1,444 21% 
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2.3  Current penetration of Biofuels 

Biofuel production in the Czech Republic is relatively high. The Czech Republic has set 
targets for both biodiesel and bioethanol penetration in the Czech market between 2007 and 
2012. Biofuel production to date in the Czech Republic has been mainly biodiesel, largely 
from rape seed oil. The country ranks sixth highest in the EU25 in terms of biodiesel 
production capacity with a capacity of 203 kt per year in 2006. Domestic consumption was 
only at 18 kt, however. Bioethanol production capacity is presently very much lower. The 
first bioethanol production capacity came online in 2005 and stood at 1.1 kt per year at the 
end of that year. 

Table 17: Consumption of biofuels in 1997 and 2006 in ktoe 

RES Technology 
1997 

[ktoe] 

2006 

[ktoe] 

Av. Annual 

growth [%] 

Biodiesel 25 18 - 

Bioethanol 0 1 - 

Other biofuels 0 0 - 

Liquid biofuels 25 19 -4% 
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DENMARK 

1 Summary of RES markets and policy 

Background 

Since the beginning of the 80s Denmark has experienced a rapid growth in the development of renewable energy 
technologies, especially wind power. Owing to a change from a favourable feed-in tariff in the late 90s to a less 
favourable premium, the development of onshore wind power has slowed down the last 5 years. Though due to 
Governmental agreements and tendering procedures the development of Danish offshore wind power is still the 
strongest in Europe with the highest capacity installed per capita in the EU.   

Since 1 January 1996 energy taxation in Denmark has consisted of three elements: Excise tax, CO2 tax and SO2 
tax. The CO2 tax has been in force since 1992/93 while the SO2 tax was introduced in 1996, together with certain 
increases of the CO2 taxation, as part of a programme to emphasise the environmental profile of taxation. 

RES targets 

RES: Denmark has a proposed binding RES Directive target of 30% by 2020. 

RES-E: the target to be achieved by Denmark in 2010 from the EU Directive is 29% of gross electricity 
consumption. 

Biofuel: The Danish Government has decided that the proportion of biofuel for transport which complies with 
the EU sustainability criteria will be increased to 5.75% of total sales of petrol and diesel for transport on Danish 
territory calculated on energy content as from 1 January 2010. A bill to this effect will be presented to the 
Danish parliament at the beginning of 2008. 

Status renewable energy market 

Denmark is the world-leader in offshore wind power with more than 400 MW installed today. Following a 
tender two new offshore farms, each of 200 MW, will come on stream within the next years. For other renewable 
technologies, including onshore wind power, the market is developing slowly, though a new repowering scheme 
is expected to increase the development of onshore wind. The net-metering approach for photovoltaics has been 
made permanent. 

Main supporting policies 

RES-E 

The main promotion schemes for RES in Denmark are the following: 

1) Premium for onshore wind power, 

2) Tenders for offshore wind power and, 

3) Fixed feed-in tariffs for other renewable technologies. 

Wind onshore:  

New installations receive a spot price plus an environmental premium (13 €/MWh) plus a compensation for 
balancing costs (3 €/MWh) for 20 years. Investors that scrap old turbines can get an additional bonus for 
investments until 2009. 

Turbine owners are responsible for selling and balancing the power. At present the tariff is in total approximately 
57 €/MWh in the Western part of Denmark and approximately 58 €/MWh in the Eastern part. The regulation of 
tail premium has been abolished. A new repowering scheme is expected to increase the development of onshore 
wind. 

Wind offshore: 

The tendering procedure is now finalised for two next-coming large offshore wind farms of 200 MW each. The 
settling price for the first of these (Horns Reef II) is negotiated to 70 €/MWh for 50,000 full load hours (approx. 
12 years of operation). For the second wind farm (Nysted II) the settling price is a little lower, 66 €/MWh for 
50,000 full load hours (approx. 14 years of operation). Following the full load period the operators will only get 
the spot market price of power. Balancing costs are to be covered by the owners. According to the Governments 
Energy Strategy subsequent offshore installations are to be developed on market conditions, including the 
environmental premium of 13 €/MWh. 

Solid Biomass and biogas: 

For new installations a feed-in tariff of 80 €/MWh is guaranteed for a period of ten years, followed by 54 
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€/MWh for the next ten years. For new biogas-plants these conditions are only applicable for plants connected to 
the grid before end of 2008. 

CHP based on natural gas and waste: 

Plants above 10 MW are now operating under market conditions (from January 2007 plants above 5 MW), no 
longer prioritised in production. These plants are eligible for an individual non-production related subsidy paid 
for up to 20 years. Plants below 10 MW (from January 2007 plants below 5 MW), can choose freely to operate 
under market conditions receiving an annual subsidy or to apply for prioritised production in combination with 
production related subsidies (feed-in tariffs). 

Photovoltaics: 

Individual houses are supported by the purchase price of power from utilities, including taxes and VAT 
according to the “meter running backwards” principle. This approach has now been made permanent in 
Denmark, leaving PV owners with a payment of around 200-250 €/MWh, depending on the area of supply. 

Beside that many plants still run with older and better feed-in tariffs. The current tariffs are too low for most 
investors and as a result, the development of renewable electricity is almost stopped. The development of 
biomass and solar heating has better progress at the moment. 
 

RES-H 

There are taxes on fossil fuels used for heat production, but no taxes on fuel used for electricity. In return for that 
electricity is subject to consumer taxes while heat is exempt. Hence RES competes with taxed fossil fuels in heat 
production, but with untaxed fossil fuels when used for electricity production. 

CO2 tax rates are fixed according to the CO2 content of the fuels and correspond to 90 DKK/tCO2 (€12/tCO2). 
CO2 tax rates for each type of fuel are stated in the Carbon Dioxide Act. 

Biomass, as a CO2 neutral fuel, is exempt from the CO2 duty.  

Heat producers are given a compensation for the SO2 tax in proportion to the sulphur content of the residual 
product (ash). In practice this is no real solution, since the SO2 tax savings do not correspond to the cost used for 
the required documentation. In practice this means that standard figures for SO2 content are used. 

Until 1 November 2001 the installation of type-approved small and medium sized individual biomass boilers 
(less than 250 kW) was subsidised by €530-1330 depending on the exact size. Subsidies were however stopped, 
as authorities found that bio-boilers had reached a stage where they are competitive to other heating 
technologies. 

Solar heating plants are exempt from energy and CO2 taxes. 

In December 2000 the Government published its latest plan for solar heating. The plan aims to re-establish the 
rate of increase that was seen in Denmark from the beginning of the 80s to 1997. The main action included is the 
establishment of obligatory schemes for solar heating. Furthermore the plan proposes the introduction of solar 
heating campaigns, increasing co-operation with utilities, a smoothing of the subsidy scheme and integration of 
solar heating issues in the coming revised building code.  

As a result of this plan the Executive Order “Solar heating obligations in new buildings outside the district 
heating areas” (no. 337, 2001) has been adopted. Yet the order has not yet come into force and specific 
guidelines are also missing.  

The Executive Order obliges owners of new buildings (excluding domestic sector) outside the district heating 
areas to introduce solar heating. The obligatory scheme covers only solar heating installations for hot water 
purposes with a financial contribution of 50-60% of the hot water consumption for smaller installations and 25-
40% for larger installations. The requirements only cover cases where the hot water heating is not based on other 
sources of RE and where the economic calculations show that it is profitable (savings over 20 years exceed 
expenses over 20 years).  

Solar thermal installations have received subsidies since 1979, where a standard subsidy of 30% was introduced. 
During the increase in installations in the 80s the size of the subsidy was reduced twice. No subsidy since 2001. 

 

 

Biofuel 

The CO2 tax on biofuels was removed with effect from 1 January 2005 pursuant to Law No 1391 of 20 
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December 2004 amending the Act introducing a CO2 tax on certain energy products, the Act imposing an energy 
tax on mineral oils etc., the Act on the taxing of electricity, the Act on the taxing of tap water and the Act on 
registration duty on motor vehicles etc. CO2 tax rates are fixed according to the CO2 content of the fuels and 
amount to 90 DKK/tCO2 (€12/tCO2). 

With a view to ensuring compliance with the labelling and information provisions contained in Article 3(5) of 
the Directive, the Danish Energy Authority entered into an agreement with the Danish Petroleum Industry 
Association on this subject on 15 December 2004. 

Key factors 

Tendering used for new offshore wind farms. Long-term conditions for onshore wind power installations 
expected to be in place, new installations receiving spot price, environmental premium plus a compensation for 
balancing costs for 20 years. New conditions also in place for biomass and biogas for a 20-year period. Small-
scale CHP plants are now to operate under market conditions, expectedly contributing to balancing and 
facilitating clearance of the power market. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

Due to a focus on environmental issues during the 1980s and 1990s by the Danish 
government and the energy administrations renewable energy is already widely used at 
present. In 2005 about 27% of the electricity supply in Denmark was based on renewable 
energy (wind power alone covering almost 20%) and RES covers approximately 14% of the 
primary energy consumption in Denmark. 
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Figure 9: RES electricity production to 2005
9
 in Denmark 

The current penetration in terms of the actual energy production is shown in Figure 9. High 
penetration rates are achieved within fuels such as wood and waste, though the highest growth 
during the last 15 years has been achieved by wind power averaging a growth rate of 
approximately 14% per year. About 6600 GWh electricity was produced from wind in 2005, 
of this approximately 1280 GWh by offshore wind plants. The development of onshore wind 
power has been slow in Denmark for the last years, mainly owing to the less favourable 
economic conditions and to the fact that the best sites are taken. A new repowering scheme is 
expected to increase the development of onshore wind by approximately 350 MW.  

Major development has been reached with regard to offshore wind energy in the last years. In 
2002 the offshore wind park at Horns Rev (160 MW) was finished and in 2003 the large wind 
farm in Nysted (165.6 MW) as well as three smaller parks went online. Therefore, the total 
installed capacity of offshore wind energy stands at about 413 MW. Two more offshore wind 
farms will be established in Danish waters, close to the two existing wind farms at Horn Rev 
and Nysted, each with a capacity of 200 MW.  

                                                
9 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Table 18: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] Av. Annual growth [%] 

Biogas  93 274 14% 

Solid Biomass 343 1,898 24% 

Biowaste 665 1,405 10% 

Geothermal electricity 0 0 - 

Hydro large-scale 0 0 - 

Hydro small-scale 20 22 1% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 1,904 5,335 14% 

Wind offshore 30 1,279 60% 

Total 3,055 10,213 16% 

Share of total consumption [%] 8.7% 27.1%  

 

2.2 Current penetration of RES-H 

Biomass, as a CO2 neutral fuel, is exempted from the CO2 duty. The tax system is one of the 
reasons why biomass has been able to compete with energy produced from fossil fuels and 
hence the reason why there are so many biomass fired district heating plants in Denmark. 
Despite an already high penetration of biomass heat in Denmark it is still growing steadily. 

 

Geothermal heat is showing rapid growth in Denmark and solar thermal heating is 
increasing steadily. 

Table 19: RES-heat production in Denmark in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 1189 1832 6% 

Solar thermal heat 6 10 8% 

Geothermal heat incl. heat pumps 1 15 43% 

Total 1,197 1,856 6% 
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2.3  Current penetration of Biofuels 

In 2006 Denmark was the 12th largest biodiesel producer in terms of production capacity in 
the EU. Biodiesel consumption was approximately 4 ktoe. The targets for biofuel production 
are currently however very low in Denmark, being only 0.1% in 2006. There is no bioethanol 
production for transport in Denmark. 

Table 20: Biofuel consumption in Denmark in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 4 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 0 4 - 
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ESTONIA 

1 Summary of RES markets and policy 

Background 

Estonia has one of the lowest penetration rates of RES in the region with an extended oil shale based energy 
production employing 10,000 people. Oil shale is the largest source of primary energy in Estonia, representing 
60% of Estonia’s primary energy supply. More than 90% of the electricity is generated in oil shale based 
power plants. Historically, renewables in the electricity sector have hardly been exploited except for minor 
installations in the fields of biomass and small scale hydro power. 

RES targets 

RES: Estonia has a proposed binding RES Directive target of 25% by 2020. 

RES-E: the RES-E target to be achieved in 2010 is 5.1% for Estonia. 

Biofuels: Estonia has set a biofuels target of 2% in 2006. The biofuel directive target is 5.75% in 2010   

Status renewable energy market 

The largest potential for RES in Estonia is biomass. Domestic demand for firewood has been gradually 
increasing. Almost all firewood, including wood waste, briquettes and pellets, is used for heat production. 
Significant opportunities exist furthermore in the sectors of wind and biogas electricity. In 2005, the installed 
capacity of wind power plants was 31 MW. Estonia is using about half of its small hydro potential. There are 
low opportunities for solar and geothermal electricity. 

Main supporting policies 

RES-E 

Relevant legislation includes: the Long-Term National Development Plan for the Fuel and Energy Sectors 
(1998); the Long-Term National Development Plan for the Fuel and Energy Sector until 2015 (2005); Energy 
Act (1998, 2003); Electricity Market Act (EMA, 2003), amended in 2004. 

The Electricity Market Act was amended in 2004 (entered into force in January 2005) and obligates the grid 
operator, the state-owned Eesti Energia Ltd, to purchase RES-E in an amount that “does not exceed the 
network losses during the trading period”. This is primarily a source of uncertainty for the large wind farms 
that are connected (or wish to connect) to the grid – at times of low electricity consumption (for example 
summer nights) network losses are small and so the purchase obligation is also small. 

Since 2003 renewable electricity has been purchased for a guaranteed fixed price (see table). Before the EMA 
prices were linked to the sales prices of the two major oil-shale based power plants.  

 

Duration 2003 – 2007 2007 

fixed  fixed  fixed premium RES Technology 

(years) (€/MWh) (€/MWh) (€/MWh) 

All RES 12 52 74.2 54.2 

 

On 1 May 2007 a set of amendments to EMA enter into force which significantly alter the support system of 
RES-E. As of May 1, 2007, the feed-in tariffs for RES-E payable by the grid operator are increased from 81 
EEKcents/kWh (52 EUR/MWh) to 115 EEKcents/kWh (74.2 EUR/MWh). As an alternative, the producers of 
RES-E shall be entitled to sell RES-E and apply for feed-in premiums in the amount of 84 EEKcents (54.2 
EUR/MWh) per one kWh of sold electricity. The fixed feed-in tariffs and the feed-in premiums shall be paid 
within 12 years of start of the production. Certain limitations have been set to producers that use wind energy. 
As of January 1, 2009 such producers may sell RES-E at fixed tariffs until the total annual amount of 
electricity generated from wind in Estonia is up to 200 GWh and receive subsidy until the total annual amount 
of electricity generated from wind in Estonia is up to 400 GWh. 

In April 2001 Eesti Energia Ltd, with the help of the Estonian Fund for Nature, established an alternative 
(voluntary) mechanism to increase the development of renewable energy production in Estonia by issuing 
green energy certificates to producers and customers. Currently Eesti Energia Ltd offers five different 
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categories of certificates depending on consumer type and the level of renewable electricity consumption. 
Companies, governmental institutions and residential customers who have a contract with Eesti Energia may 
purchase RES-E and receive a “Green Energy” Customer Certificate, which proves that they have been 
supplied renewable electricity. The price for this green electricity depends on the amount of power purchased. 
Green Energy certificates are valid for one year as of the date of issue. 

 

RES-H&C 

Law on district heating (2003, amended 2004) promotes the use of indigenous and RES for heat production. 

Resources of Estonian Fund for Nature can be used to finance projects related to nature conservation, 
environmental education and sustainable development. 

 

Biofuel 

Alcohol, Tobacco and Fuel Excise Duty Act (2003, amended 2004) 

Development plan to promote the use of biomass and bio energy 2007-2013 (2006) 

Estonian Rural Development Plan 2007-2013 (2007) 

Since January 2005 biofuels used as motor or heating fuels are exempt from excise taxes after issue of permit 
until the permit expires. A biofuel permit is issued by the Tax and Customs Board with a period of validity of 
six years. A biofuel permit gives the right to produce biofuel, import it into Estonia and release it for 
consumption free of excise duty. If biofuel has been added to motor fuel or heating fuel, the portion of biofuel 
contained in the motor fuel or heating fuel is exempted from excise taxes. 

Key factors 

• Extensive reserve of domestic fuels (10,000 people working in oil shale industry in a country with a 
very high unemployment rate). 

• Changes to the energy laws (new Electricity Market Act and others) and RES promotion programmes 
sponsored by Government open the possibility for wind and hydro power. 

• High complexity of support system and interaction with voluntary Green Energy system run by state-
owned grid operator. 

Other factors 

Since May 2007 expenditures on financing the support and the purchase obligation of RES-E have been 
separated from network charges. At the same time, one more line has been added to the electricity invoices of 
all final consumers showing a fee for renewable energy, indicating separately how much the client pays to 

finance the production of RES-E and efficient cogeneration.  
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The share of RES-E in total consumption is only 1.1%, because of the huge and cheap supply 
of electricity from oil shale. This source dominates the Estonian electricity production. At the 
end of 2005, operational wind power installed in Estonia had increased to 32 MW from only 6 
MW at the end of 2004. In their 2005 report to the European Commission under the RES-E 
Directive, the Estonian Government estimate that 30-50 MW wind power could be installed 
without upgrades to the grid. The technical limit to the connection of wind generators to the 
Estonian grid is however much larger, at 400-500 MW. Small hydro installed capacity 
totalled only 4 MW in 2003, whereas biomass installed capacity was about 5 MW. The 
utilisation of solar energy in Estonia has no noticeable share in electricity production. 
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Figure 10: RES-electricity production to 2005
10

 in Estonia 

                                                
10 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 
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Table 21: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 0 - 

Solid Biomass 8 21 13% 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 0 0 - 

Hydro small-scale 3 22 28% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 54 - 

Wind offshore 0 0 - 

Total 11 97 31% 

Share of total consumption [%] 0.1% 1.1%  

 

2.2 Current penetration of RES-H 

Almost all firewood including wood waste, briquettes and pellets, is used for heat production. 
The level of biomass heat shows little change in recent years. Other forms of RES-H are 
negligible so far.  

Table 22: Consumption of RES-heat in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 509 544 1% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

0 3 - 

Total 509 547 1% 
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2.3  Current penetration of Biofuels 

Biofuel production in Estonia is very small so far, although biodiesel production capacity 
doubled from 10 kt per year in 2005 to 20 kt per year in 2006. Domestic biodiesel 
consumption was considerably lower (see Table 23). Consumption data for 2006 is not 
available yet. There is currently no bioethanol production in Estonia.  

Table 23: Consumption of Biofuels in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Liquid Biofuels 0 6 - 

 



 49    

FINLAND 

1. Summary of RES markets and policy 

Background 

The main objective of Finnish renewable policy is defined in the Action Plan for Renewable Energy. 
Its most important objective is the enhancement of the competitiveness of renewable sources for the 
future. The plan has a strong emphasis on R&D activities to achieve this result in the long term. 
Energy taxation of fossil fuels together with investment incentives for renewables are the main 
instruments for implementation of renewables in the short term. 

RES targets 

RES: Finland has a proposed binding RES Directive target of 38% by 2020. 

RES-E: the RES-E target from the EU Directive for Finland is 31.5% of gross electricity 
consumption in 2010. 

Biofuels: The Finnish Government has fixed for 2010 a national target for biofuels used to power 
road traffic of 5.75%. 

Status renewable energy market 

Renewables cover currently around 30% of the total Finnish energy consumption. The main sources 
are: hydro power (50%) and biomass (48%). Over the past decade a significant increase has been 
realised in use of bio waste and hydro power.  

Main supporting policies 

RES-E 

At present, there are no green certificate schemes or purchase obligations in Finland. The main 
instruments for promoting RES are tax subsidies and discretionary investment subsidies. 

RES-E, unlike electricity from fossil or nuclear sources, is exempt from the Finnish energy tax paid 
by end-users. This brings the following tax reimbursements for RES-E, as amended in 2003: 

 

2003 - present 

Tax reimbursement Technology 

(€/MWh) 

Wind and forest chip 6.9 

Recycled fuels 2.5 

Other renewables 4.2 

 

Investment subsidies are available for new investments, which receive a subsidy of up to 30% (up to 
40% for wind). 

 

RES-H 

The 1997 tax reform maintained the incentives for biomass-based heat generation, as taxes on heat 
are based on the net carbon emissions from input fuels, and are zero for renewable energy sources. 
Previously, the carbon/energy tax was based 60% on the carbon content of the fuel and 40% on the 
energy content. In addition, renewable energy sources are still subject to favorable tax treatment and 
direct biomass investment support to assist deployment and commercialisation. 

 

Biofuel 

The draft law on promoting the use of biofuels in transport was approved as proposed on 13 April 
2007. The law will enter into force on 1 January 2008. 

Tax reductions under the Directive on taxation of energy (2003/96/EC), which came into force in 
early 2004, have not yet been decided on, although the Finnish Working Group on Biofuels was due 
to report to the Ministry of Trade and Industry by February 2006. 
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In accordance with Article 15 of the energy Directive, natural gas and liquid gas may be exempt from 
tax where they are used as motor fuel. The Article has been taken as also covering gas of biological 
origin derived from methane. Biogas for use as motor fuel is exempt from excise duty. Taxation of 
personal and commercial vehicles running on methane was changed by the law on fuel taxation 
(1280/2003) which came into force in early 2004, so that gas consumption is no longer subject to the 
punitive value added tax previously applying. In addition to methane-using vehicles being exempted 
from fuel tax, personal and commercial vehicles have correspondingly been granted exemption also 
from the power output taxation imposed under the vehicle taxation law (1281/2003), which otherwise 
is charged on all motor vehicles using fuels taxed less heavily than petrol, e.g. diesel-driven vehicles. 

Key factors 

Subsidies provide absolute certainty on lower investment costs. Tax exemptions help to bridge the 
gap with fossil and nuclear competitors. These factors have enabled a substantial increase of the use 
of biomass for electricity production and district heating. The Electricity Market Act (386/1995) 
provides guaranteed access to the grid for all electricity users and electricity-producing plants, 
including RES-E generators.  

Other issues 

The value of total available support does not completely cover the price gap with fossil or nuclear 
based competitors. This holds true in particular for wind energy. The introduction of feed-in tariffs 
based on purchase obligations or green certificates is currently being examined in Finland and will be 
reconceived if the regimes in place fail to promote the necessary amount of RES.  
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

In absolute figures bio-energy showed the strongest growth due to a strong expansion of 
biomass fuelled CHP. With this effort Finland is now the largest generator of electricity from 
biomass within the EU. Above 10% of the domestic electricity demand is now covered by 
biomass, which is almost the same amount as hydro power contributes to electricity 
production. The use of wind power and photovoltaics is still in its early stages in the Finnish 
electricity market. In 2005 a total of 82 MW wind power capacity was installed in Finland11. 

The current penetration in terms of the actual power generation is shown in Figure 1 up to 
2005. The fluctuations reflect the volatility in the supply of hydro power due to variations in 
weather conditions from year to year. According to the total demand the share of RES-E in 
Finland amounted to about 27% in 2005 compared to 25% in 1997. 
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Figure 11: RES-electricity production to 2005
12

 in Finland 

 

                                                
11 EurObserv’ER. Systèmes Solaires no171. Wind Energy Barometer – February 2006. p. 52. 
12Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 
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Figure 12: RES-electricity production to 2005 in Finland excluding large hydro 

 

Table 24: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas 24 22 -1% 

Solid Biomass 6,941 9,238 4% 

Biowaste 3 230 74% 

Geothermal electricity 0 0 - 

Hydro large-scale 11,039 12,633 2% 

Hydro small-scale 1,003 1,152 2% 

Photovoltaics 1 3 15% 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 17 170 33% 

Wind offshore 0 0 - 

Total 19,028 23,448 3% 

Share of total consumption [%] 24.7% 26.8%  
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2.2 Current penetration of RES-H 

In the heat sector the use of biomass, in particular in new CHP and district heating 
installations, has grown substantially over the past decade (by nearly 50% compared to 1990). 
This substantial growth rate has decreased somewhat in recent years, but Finland is still one 
of the leading Member States when it comes to the share of heat from biomass in the total 
energy demand for heating purposes. Solar thermal collectors and heat pumps have been 
introduced in Finland, but their contribution still remains small. 

Table 25: Production of RES-heat in Finland in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 4,718 5,361 2% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

7 52 32% 

Total 4,726 5,413 2% 

 

2.3 Current penetration of Biofuels 

Biofuel production started only very recently in Finland. Finland produces exclusively 
bioethanol. 

Table 26: Consumption of Biofuels in Finland in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 0 - 

Bioethanol 0 1 - 

Other biofuels 0 0 - 

Liquid biofuels 0 1 - 
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FRANCE 

1 Summary of RES markets and policy 

Background 

France currently applies a legislation which provides an important financial support scheme for renewable 
energy based on feed-in tariffs for power generation and tax credit for residential applications. These 
measures have been introduced in 2001 and 2002 and have been modified in 2005. Before this change, 
implementation was dependent on modest subsidy programmes. Besides, the French government has been 
offering tenders for large renewable projects (biogas, biomass, on-shore and off-shore wind, excluding 
wind from 2005 on) on occasion. 

RES targets 

RES: France has a proposed binding RES Directive target of 23% by 2020. 

The RES-E target from the EU directive for France is 21% of gross electricity consumption in 2010.   

In early 2006, the French government fixed national targets for biofuels. It is planned to reach a share of 
5.75% until 2008, 7% until 2010 and 10% in 2015. 

Status renewable energy market 

Renewables cover currently around 11% of the French total electricity consumption. This supply is 
covered mainly by hydro power. Despite significant resources, wind, biomass and geothermal energy play 
currently a small role in the electricity sector. Wind energy is developing rapidly since 2005 and PV 
installed capacity is also growing very rapidly following the new feed-in tariff in 2006. The current 
production of heat from RES amounts to approximately 10.1 Mtoe (2005). Thereby, use of biomass forms 
the main source for renewable heat and is relatively stable in size. With regard to the use of liquid 
biofuels, the French market represents the second largest in the EU in terms of production. 

Main supporting policies 

RES-E 

The main promotion scheme for RES in France is Law 2000-108 from 10 February 2000 (Law on the 
modernisation and development of public services in the energy sector) which has been modified on 13 
July  2005 by Law 2005-781 (Programme on the orientation of energy policy). The tariff for PV-systems 
has been doubled depending on the geographic location and a bonus is added for building integrated PV 
systems. With respect to wind energy the new scheme provides that starting from July 2005 (with 
transitional period until 14 July 2007) FIT is reserved to new installations within special wind energy 
development zones. 

Feed-in tariffs: 

For renewable energy installations up to 12 MW (except for wind which has no longer this maximum 
limit but depends on the location of the installations within a certain reserved area, Law 2005-781), tariffs 
depend on source type and may include a bonus for some sources. Rates are corrected for inflation based 
on indices published by the INSEE for any new power purchase contract. The rates are also corrected for 
inflation every year within one purchase contract. 
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RES Technology 

Tariff 

duration 

Feed-in tariffs 
fixed   

Hydro 20 
60.7 €/MWh+ 5 to 25  €/MWh for small 
installations + up to 16.8  €/MWh bonus in winter 
for regular production   

Biogas 15 
75 to 90€/MWh + up to 30 €/MWh EE bonus + 
20€/MWh for methanisation   

Wind onshore 15 
82€/MWh for 10 years, then 28 to 82 €/MWh for 5 
years    

Wind offshore 20 
130€/MWh for 10 years then 30 to 130 €/MWh for 
next 10 years    

Photovoltaic 20 

Metropolitan France: 300€/MWh + 250 €/MWh 
BI-PV 
Corsica, DOM, Mayotte : 400 €/MWh + 
150€/MWh BI-PV   

Geothermal 15 
Metropolitan France: 120 €/MWh + up to 
30€/MWh EE bonus 
DOM: 100€ + up to 3 €/MWh EE bonus  

EE:Energy efficiency 
bonus 

Biomass  15 49 €/MWh + up to 12 €/MWh EE bonus   
Municipal solid waste 15 45 – 50 €/MWh+ up to 3 €/MWh EE bonus   
Combined Heat and Power 15 61 – 91.5 €/MWh   

 

A bonus can be added to the standard rate for Energy efficiency (EE) and Built-integrated PV (BI-PV) 

 

A national tender system is in place for some RES installations. Tenders follow an open bidding process, 
where the winner gets a guaranteed price contract. The tariff contracted depends on the bid. In 2005 
fourteen biomass projects with a total installed capacity of 216MW, one biogas project (16MW), one 
wind-offshore project (105 MW) and seven wind-onshore projects have been approved as a result of a call 
for tender in 2003/2005. Not all these projects have been realized so far. The outcome of the 2nd biomass 
tender – and the new biomass feed-in tariff – will be known in early 2008. 

RES-H 

RES-H for households is supported in France by tax credits of 50% from 2006 to 2009. Reduced VAT 
(5.5%) is applied for residential energy equipment using RES, subscription to a district heating and RES-
H sold to district heating networks. In addition, investment subsidies are available from ADEME’s 
regional branches or local authorities (ex: Regions), example:. up to 40% for biomass heat plants within 
the Wood Energy Programme. 

Biofuels 

France has been using tax reductions for biofuels since 1998 as well as capital grants for about 20 years. 

Key factors 

The level of the tariff is clearly high enough to attract major investments in wind energy and photovoltaics 
(especially built-integrated PV). Guaranteed periods under the new scheme are sufficiently long to secure 
investments. There have been changes in administrative procedures (regional planning) for wind energy 
with regard to planning regulations. Special zones for wind energy development are defined according to 
wind potential, grid connection possibilities and protected landscapes. Then, they are associated with 
minimum and maximum capacities. (Law 2005-781). It already has to be proven if this measurement will 
have a positive impact on wind power development or if it will even increase administrative barriers.  

Social acceptance of new projects (notably wind). Grid integration and future acceptance by grid operator. 

Other issues 

The feed-in tariffs provide a strong financial incentive in France. However, the success of the policy 
instrument has been hampered by strong administrative and regulative barriers, especially regarding 
building permits (especially wind), public inquiry (wind energy) and grid connection. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The evolution of RES-E generation over the past decade is almost entirely due to the variation 
in hydro power production. In particular, this evolution is due to the variation in climate 
conditions, since only a modest growth in new capacity took place. Electricity from biowaste 

is the second largest source of RES-E and also increased over the past decade. However, its 
contribution to the total renewable electricity generation is small (3%). The use of wind 

power is increasing (959 GWh in 2005 compared to 606 GWh in 2004), but is still on a low 
level compared to the vast resources. The installed photovoltaic capacity increased to 26.3 
MWp in 2005 and 32.7 MWp in 2006.  

The current penetration in terms of the actual power generation up to 2005 is shown in Figure 
13 and Figure 14. The fluctuations reflect the volatility in the supply of hydro power due to 
variations in weather conditions from year to year. According to the total demand the share of 

RES-E in France amounted to 11% in 2005 compared to 15% in 1997. 
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Figure 13: RES-electricity production to 200513 in France 

 

                                                
13 Based on EUROSTAT data. 
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Figure 14: RES-electricity production in France to 2005, excluding large hydro 

 

Table 27: RES electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  114 462 19% 

Solid Biomass 1,530 1,359 -1% 

Biowaste 1,099 1,630 5% 

Geothermal electricity 0 0 - 

Hydro large-scale 56,484 45,341 -3% 

Hydro small-scale 6,754 5,823 -2% 

Photovoltaics 0 15 - 

Solar thermal electricity 0 0 - 

Tide & Wave 568 534 -1% 

Wind onshore 11 959 75% 

Wind offshore 0 0 - 

Total 66,560 56,123 -2% 

Share of total consumption [%] 15.0% 11.0%  
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2.2  Current penetration of RES-H 

Unlike renewable electricity, the heat sector has remained more or less stable over the past 
decade. The current use of RES-heat amounts to almost 10 Mtoe which covers 7% of the 
domestic energy consumption for heating purposes. The use of biomass forms the main 
source for renewable heat and is relatively stable in size. The largest contribution comes from 
wood firing in households which covers 90% of the heat production from RES. Geothermal 

heat, including heat pumps, forms the second largest form of heat in France. Recent years 
have demonstrated that solar thermal collectors and heat pumps have attracted sizeable 
investments especially from private households but their contribution remains very small.. 

Table 28: Production of RES-heat in France in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 9,213 9,881 1% 

Solar thermal heat 16 22 5% 

Geothermal heat incl. 
heat pumps 

122 234 10% 

Total 9,351 10,137 1% 

 

2.3 Current penetration of Biofuels 

France is one of the leading Member States in the production and use of biofuels for transport. 
Production levels are still rising. The majority of biofuel production and consumption in 
France is biodiesel, bioethanol representing a smaller part. In 2006 consumption in France 
was 532 ktoe for biodiesel and 150 ktoe for bioethanol. 

Table 29: Consumption of Biofuels in France in 1997 and 2006 in ktoe 

RES-E Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 532 - 

Bioethanol 0 150 - 

Other biofuels 0 0 - 

Liquid biofuels 295 682 13% 
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GERMANY 

1 Summary of RES markets and policy 

Background 

A stable policy framework stimulated continuous growth of RES in the electricity, heat and biofuel sector. 
Main driver for the strong development of RES have been the German Renewable Energy Act in case of 
RES-E, the market incentive programme for renewable heat production and the tax exemption for the 
biofuel sector. A revision of the feed-in tariff system took effect in August 2004 lowering the tariffs for 
wind on-shore, increasing tariffs for biomass electricity, geothermal electricity and introducing a feed-in 
tariff for refurbishment of large hydro. At present, a new revision of the act is under consideration. Tariffs 
for wind offshore are planned to be increased whereas a continuation of the overall tariff level is foreseen 
for biogas, biomass and wind onshore. In June 2006 incentives within the market incentive programme 
have been reduced by 20% to 50% due to high demand for support. 

RES targets 

RES: Germany has a proposed binding RES Directive target of 18% by 2020. 

The RES-E target to be achieved by Germany in 2010 is 12.5% of gross electricity consumption (in 2020 
10% of total energy consumption and 20% of electricity consumption). 

National indicative targets for biofuels amount to 2% in 2005 and 5.75% in 2010. 

Status renewable energy market 

The renewable energy market in Germany is mature showing large growth rates even at high penetration 
rates. Particularly, in terms of wind energy utilisation, photovoltaics, solar thermal installations and biofuel 
production Germany takes a leading position within the EU. Photovoltaic applications experienced 
extraordinary growth in the last 2 years. The improvement of framework conditions for the use of bioenergy 
lead to significant acceleration of the development of solid biomass and biogas in particular in the 
electricity sector. Furthermore the increased feed-in tariffs for geothermal electricity lead to significant 
activities in terms of project development. 

Main supporting policies 

RES-E 

The main promotion schemes for RES-E in Germany are the following: 

Renewable energy act 2004 – feed-in tariffs for 2006 

Wind (Onshore): 81.9 €/MWh initial tariff for at least five years after installation. Reduction of tariff 
depending on yield of system to 51.7 €/MWh. Annual reduction of tariff by 2%. Duration of payments: 
20 years 

Wind (Offshore): 91 €/MWh for at least twelve years after installation. Reduction of tariff depending 
on yield of system to 61.9 €/MWh. Annual reduction of tariff by 2% starting in 2008. Duration of 
payments: 20 years. 

PV: 379.6 – 542.1 €/MWh, annual reduction of tariff by 5%, for open space installations 6.5%. 
Duration of payment: 20 years. Prices vary according to type and location. 

Biomass and biogas:  

Basis tariff level (up to 20 MW 80.3 – 109.9 €/MWh; annual reduction of tariff by 1.5%. Duration of 
payment 20 years 

Reduced tariff for waste wood: 37.2 €/MWh 

Reduced tariff for landfill gas, sewage gas: 63.5 – 73.3  €/MWh 

Additional payments are available for: 

- The use of untreated biomass: 40 – 60 €/MWh 

- CHP-applications: 20 €/MWh 
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- Innovative technologies: 20 €/MWh 

- Use of wood combustion14: 25 €/MWh 

Hydro: up to 5 MW: 66.5 – 96.7 €/MWh. Duration of payment: 30 years. Lower feed-in tariffs are also 
offered for modernised large-hydro plants with up to 150 MW capacity fulfilling certain requirements.  

Geothermal: 71.6 – 150 €/MWh, annual reduction of tariff by 1% from 2010 on. Duration of payment: 
20 years.  

Income tax regulations on wind energy investments have expired in 2005. 

DtA (Deutsche Ausgleichsbank) Environment and Energy Efficiency Programme: subsidised loans for 
major share of wind investments. 

 

RES-H 

Market Incentive Programme: Investment incentives are offered for RES-H, which are particularly effective 
for solar thermal and small scale biomass heat generation. The budget for 2007 was raised from €39 million 
to €213 million. 

Full tax exception from mineral oil tax and environmental tax for all solid biofuels in heat. At present, the 
introduction of a law for RES-H production is under consideration. 

 

Biofuels 

The formerly full tax exemption for liquid biofuels is phased out and has been replaced by a blending quota. 

 

Key factors 

The wind on-shore market has developed in an impressive way, but partially exploited potentials presently 
slow down growth of onshore wind energy on a high level of the market. Offshore wind energy develops 
slower than expected due to high costs and technical problems (high distance from land and large water 
depths). Continuity and stability of the policy framework as well as current high feed-in tariffs for biomass 
applications combined with reasonable investment incentives and loans have generated a considerable RES 
market. 

                                                
14 However, the premium for untreated biomass is not applicable together with the premium for use of wood 
combustion. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The developments in RES-E production have been very dynamic in Germany during recent 
years. In absolute figures wind energy showed the strongest growth reaching an electricity 
generation of about 27.2 TWh in 2005. About 50% of the European wind energy capacity is 
installed in Germany. Hydropower has the second largest RES-E share, but it has not been 
showing any significant development during the last five years. Biomass electricity, 
including biogas and the biodegradable fraction of municipal waste, is the third most 
important RES-E source with about 12.4 TWh of electricity production in 2005. After several 
years of moderate growth electricity generation from solid biomass experienced a significant 
increase from 1.57 GWh in 2003 up to 4.6 GWh in 2005. In the biogas sector, electricity 
generation increased to 4.7 TWh in 2005. Strong growth rates have also been achieved in the 
area of photovoltaics with the strongest development in 2004 and 2005, only in 2005 more 
than 800 MW additional capacity have been installed leading to a total capacity of 1.88 GW 
achieving an electricity output of 1.28 TWh. The first geothermal electricity plant is in 
operation since 2003 producing about 200 MWh per year. 

The penetration in 2005 in terms of the actual power generation is shown in Figure 15. 
Especially for wind and hydropower this graph does not perfectly reflect the development of 
the installed capacities due to hydrological and wind conditions in 2003 and 2004 being 
below average. In Table 30 RES-E generation is shown for the years 1997 and 2005 as well as 
the average annual growth during this period. 
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Figure 15: RES-electricity production to 2005 in Germany 
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Table 30: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  751 4,708 26% 

Solid Biomass 505 4,647 32% 

Biowaste 1,062 3,038 14% 

Geothermal electricity 0 0 - 

Hydro large-scale 11,696 11,622 0% 

Hydro small-scale 6,772 7,959 2% 

Photovoltaics 17 1,282 72% 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 3,034 27,229 32% 

Wind offshore 0 0 - 

Total 23,837 60,485 12% 

Share of total consumption [%] 4.5% 9.9%  

 

2.2 Current penetration of RES-H 

In the heat sector growth was not as strong as in the electricity sector, but in particular solar 
thermal collectors experienced a considerable increase due to the market incentive 
programme. At the end of 2005 a total collector area of 7.20 million m2 was installed. 
Biomass heating as well as geothermal heat pumps showed lower growth tares over recent 
years. For geothermal heat generation about 30 medium to large scale plant and 100,000 heat 
pumps are in operation. 

Table 31: RES-heat production in Germany in 1997 and 2005 in ktoe 

RES Technology 
1997 

[ktoe] 

2005 

[ktoe] 

Av. Annual 

growth [%] 

Biomass heat 4,274 5,166 3% 

Solar thermal heat 68 254 21% 

Geothermal heat incl. heat 
pumps 

115 144 3% 

Total 4,457 5,564 3% 
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2.3 Current penetration of Biofuels 

In terms of biofuels, Germany represents the leading market within the EU with a total biofuel 
consumption of 3,344 ktoe whereof 72% correspond to biodiesel. Bioethanol production in 
Germany started in 2004 and achieved a consumption of 307 ktoe in 2005.  

Table 32: Consumption of Biofuels in Germany in 1997 and 2006 in ktoe 

RES Technology 
1997 

[ktoe] 

2006 

[ktoe] 

Av. Annual 

growth [%] 

Biodiesel 0 2,408 - 

Bioethanol 0 307 - 

Other biofuels 0 628 - 

Liquid biofuels 80 3,344 70% 
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GREECE 

1 Summary of RES markets and policy 

Background 

The modern development of RES in Greece showed the first significant growth in the field of active solar 
thermal systems stimulated by a deduction of the taxable income for final users. However, this measure is 
temporarily terminated due to budgetary reasons. The law 2244/94 on Electricity from Renewables has 
played a decisive role in starting the large-scale development of RES through private investments. The 
combination of feed-in tariffs (introduced with 2244/94) and subsidies in the order of 40% of the 
investment cost (provided either through the development law or the 3rd Community Support Framework-
CSF) created a big investor interest. Law 2364/95 which contained a tax deduction of 75% of the total 
expenditure for the purchase and installation of domestic RES appliances and installations was abolished 
by Law 3091/02 in 2002. In 2006, the Greek parliament approved a new RES-E legislation with new feed-
in tariffs. The former uniform tariff scheme has been converted into technology specific tariffs offering 
higher tariffs for solar energy and wind off-shore. 

RES targets 

RES: Greece has a proposed binding RES Directive target of 18% by 2020. 

RES-E: the target to be achieved by Greece in 2010 from the EU Directive is 20.1% of gross electricity 
consumption.  

National biofuel targets have been set at 0.7% until 2005 and 5.75 until 2010. 

Status renewable energy market 

Greece possesses a mature RES market especially for active solar thermal systems, hydro as well as 
geothermal installations in the heat sector. The general promotion schemes are implemented for a 
reasonable duration already and have experienced only little modifications (height of support) recently. A 
recent inter-ministerial decision aims at lowering the administrative burden with regard to RES 
installations, as well as some geothermal considerations. 

Main supporting policies 

RES-E 

The main promotion schemes for RES-E in Greece are based on Law 2244/94 (feed in tariff), Law 
2773/1999 (liberalisation) and on the recently approved Feed-in law. Tariffs are guaranteed for 12 years 
with the possibility of extension up to 20 years.   

 

Mainland Autonomous islands 
RES Technology 

(€/MWh) (€/MWh) 
Wind onshore 73 84.6 
Wind offshore 90 90 
Small Hydro < 20MW 73 84.6 
PV system ≤100 kWp 450 500 
PV system >100 kWp 400 450 
Solar Thermal Power Plants ≤ 5 MWp 250 270 
Solar Thermal Power Plants > 5 MWp 230 250 
Geothermal 73 84.6 
Biomass & Biogas 73 84.6 
Others 73 84.6 

 

Biofuels 

The EU-biofuels directive has been implemented recently within the national law 3423/2005 and biofuels 
are exempted from fossil fuel taxes.  

General Policies 

Development Law 3299/2004. The Law supports investment activities (including energy investments) of 
private companies (investment subsidy of about 30-40% depending on the geographic region or 100% tax 
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deduction on all RES-investment costs for a 10-year period). 

Law 3296/2004 “Corporate and income tax, tax audits and other provisions” offers a 20% reduction of 
taxable income on expenses for domestic appliances or systems using RES in the residential or tertiary 
sector.  

The National Operational Programme for Competitiveness of the Hellenic Ministry of Development is 
part of the 3rd Community Support Framework (2000-2006) (State aid for RES investments, ranging from 
30 to 50% for RES, Energy Efficiency and CHP in industry). 

The Greek government has also established a set of rules for the rational use of geothermal energy in line 
with the community's view (Law 3175/2003). Any geothermal field is considered to be a unique deposit-
source, avoiding different breakdowns. A concrete bidding procedure was established for the whole range 
of products, by products and process residues obtained by the geothermal source. 

Key factors 

Most of the activity has been concentrated in wind energy and active solar thermal systems. Low tariffs 
for capital-intensive technologies as PV as well as administrative and grid barriers represented the most 
crucial constraint to further growth, but these problems have been approached within the new feed-in law. 
Tariff level has been set in a technology-specific way and environmental permitting shall be streamlined 
by setting strict limits (6 months) for involved authorities to grant or deny permits. Two central bodies 
have been set up in order to coordinate the overall licensing process and a regime of strict follow-up 
procedures for holders of generation authorisation in order to avoid license trading. The previous 
disposition for hydro energy to take part in a bidding procedure for licensing has been abolished. Now it 
already has to be proven, if the recently improved support conditions lead to stronger market development 
of RES.  
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The current status and development in RES-E generation in Greece is mostly dominated by 
traditional renewable sources such as large scale hydro power. As can be observed in Figure 
16, the annual electricity output of this technology fluctuates massively due to annual 
fluctuation of precipitation. During the last 12 years the installed capacity increased by 15%. 
At present, the electricity generated by hydropower accounts for nearly 4700 GWh per year. 
The corresponding utilisation of small scale hydro power increased moderately in the last 
years. Current production values correspond to a small share of the total energy generated 
from RES.  

Wind energy has grown modestly from 1996 reaching about 573 MW of installed capacity 
and 1,266 GWh production in 2005 (in 2004 465 MW and 1,041 GWh respectively). As 
explained in the policy summary, particular non-technical barriers such as the acquisition of 
installation permits for electricity generated by wind turbines, have partially hindered its 
development. The Greek government decided to efficiently improve and speed-up its 
licensing procedure for power plants from RES, in accordance with the approved ministerial 
decision 1726/2003. As a result of these actions, it can be expected that the wind sector will 
grow more dynamically in the coming years. Last but not least, some initial developments 
have been seen in the biogas sector from 2000, but in 2005 no additional capacity was 
installed. 
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Figure 16: RES-electricity production to 200515 in Greece 

                                                
15 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Figure 17: RES-electricity production in Greece to 2005 excluding large hydro  

 

Table 33: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 122 - 

Solid Biomass 0 0 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 3,756 4,693 3% 

Hydro small-scale 149 324 10% 

Photovoltaics 0 1 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 37 1,266 56% 

Wind offshore 0 0 - 

Total 3,942 6,406 6% 

Share of total consumption [%] 8.6% 10.1%  
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2.2 Current penetration of RES-H 

Biomass is the most important RES-heat source in Greece.  

Solar thermal shows a low growth rate since 1997. As a result of tax incentives in this sector, 
the total cumulative capacity for solar thermal systems increased up to 2.8 million m2 in 2002, 
being the second country in Europe after Germany. However, these support mechanisms are 
temporarily terminated for budgetary reasons and a future decline is likely to take place. 

Greece has increased its national geothermal heat capacity considerably since 1997. This 
increase resulted from the installation of different projects accounting for approximately 13 kt 
heat production in 2005.  

Table 34: Production of RES-heat in Greece in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 912 962 1% 

Solar thermal heat 89 102 2% 

Geothermal heat incl. 
heat pumps 

2 13 28% 

Total 1,003 1,077 1% 

 

2.3 Current penetration of Biofuels 

With regard to liquid biofuels production, Greece has been a dynamic country at the 
experimental stage with several pilot projects related to the different technologies for the 
production of biofuels. However, currently there is only a low level of production.  

Table 35: Consumption of Biofuels in Greece in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 70 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 0 70 - 
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HUNGARY 

1 Summary of RES markets and policy 

Background 

About 70% of the total energy demand of Hungary is covered by imports. The main objective of the 
Energy Savings Strategy and Action Plan approved in 1999 in connection with renewables is to increase 
the consumption of renewable energy from 28 PJ/year to 50 PJ/year by 2010.  

RES targets 

RES: Hungary has a proposed binding RES Directive target of 13% by 2020. 

The Hungarian Energy Saving and Energy Efficiency Improvement Action Programme expresses the 
country’s determination to reach a share of renewable energy consumption of at least 6% by 2010. RES-E: 
the target to be achieved in 2010 is 3.6% for Hungary. This target has already been met during the year 
2007. 

Status renewable energy market 

The present utilization of RES-E in Hungary is low in spite of the fact that the geographical conditions are 
very favourable for some of the renewable energy technologies, in particular for biomass. Concerning 
electricity generation the current share of renewables is not significant, it only amounts up to about 0.9%. 
The largest contribution comes from biomass and hydropower. There would be some good opportunities 
for biomass, solar, geothermal and some wind energy development, although the investment climate was 
not favourable until now and only very little investment has taken place with serious multilateral funding.  

Main supporting policies 

The aim of the Hungarian Government within the framework of the Hungarian Energy Saving and Energy 
Efficiency Improvement Action Programme is to reach a share of renewable energy consumption of at 
least 6% by 2010. 

A new electricity act came into force on 1st January 2008. This act (Act number LXXXVI of 2007 on 
electricity) and its related decrees have set the new feed-in tariffs for renewable electricity. Subsidies are 
available from certain funds (the central environment protection fund and the regional development fund) 
that operate under the Action Programme for Energy Saving. 

RES-E 

Ministry of Economy and Transport Decree on the rules for electricity feed-in regulations and setting the 
price (56/2002) 

Energy Saving and Energy Efficiency Improvement Action Programme for 2000-2010 (1999) 

Electricity Act (2001, amended in 2005) 

Grant schemes, soft loans from the Hungarian development bank and the Energy Credit Fund 

 

The main objective of Electricity Act is to create a comprehensive promotion system on the basis of a 
green certificate scheme. According to the Act, the Government will define the start date of 
implementation. Until the date of the implementation of the green certificate scheme a feed-in system will 
operate. In 2005 a regulation with technology-specific feed-in tariffs has been adopted (Decree 78/2005). 
Tariffs have been changed by the electricity act of 2007. Tariffs are guaranteed for the lifetime of the 
RES-E plant. The table below contains feed-in tariffs for 2008. 
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2008 2008 

fixed  fixed RES Technology 

(Ft./kWh) (€/MWh) 

peak time 29.56 117.30 
off peak 
time 

26.46 105 

Biomass, biogas power 
plant smaller than 20 
MW, or which received 
the license before 1st 
Jan.2008, Hydro power 
plant smaller than 5 MW 

“deep” off 
peak time 

10.80 42.90 

peak time 26.46 105 
off peak 
time 

26.46 105 

Wind Power Plant which 
received the license 
before 1st Jan.2008, Solar 
Power Plant smaller than 
20 MW 

“deep” off 
peak time 

26.46 105 

peak time 23.65 93.80 
off peak 
time 

21.17 84 
20-50 MW power plant, 
which received its 
licensse after 1st Jan. 2008 “deep” off 

peak time 
8.63 34.24 

peak time 18.39 73 
off peak 
time 

11.77 46.70 

50-MW RES power 
plant, which received its 
license after 1st Jan. 2008, 
Hydro power plants 
above 5 MW 

“deep” off 
peak time 

11.77 46.70 

peak time 27.73 110 
off peak 
time 

19.11 75.80 Waste power plant 
“deep” off 
peak time 

9.97 39.60 

Exchange rate used 1 Ft. = 0.004075 euro (1 February 2005) and 1 Ft. = 0.003975 (1 February 2006) from 
FXConverter http://www.oanda.com/convert/classic  

 

From 2007 subsidies for co-generation power and RES will be decreased, because national goals of production from 
RES were achieved already in 2005. 

 

RES-H&C 

There are no special policies for the promotion of RES-H&C. 

In case of co-generation, RES-H is subsidised indirectly via feed-in tariffs available for co-generation. 

 

Biofuel 

In the decision on national objectives relating to the use of biofuels and other renewable fuels for transport 
(2004), the Hungarian Government set forth the national objectives for promoting the use of biofuels and 
other renewable fuels for transport. 

Decree on specific rules on the use of biofuels and other renewable fuels for transport (2005). 

The 2004 amendment to the Act on Excise Tax (CXXVII/2003) sets the excise tax reimbursement for 
biofuels. For 2005, the refund was 4.25 HUF/litre (0.016 €/litre) for biodiesel. The maximum biodiesel 
blend is 5% in diesel oil. For bioethanol (only ETBE), the refund was about 7.30 HUF/litre (0.028 €/litre). 
The maximum bioethanol content of the blended gasoline is 7.05% according to the compulsory 
standards. (ETBE content of gasoline may be a maximum of 15%, and the ETBE contains 47% 
bioethanol). 

The 2004 amendments set a ceiling for the total annual tax refund for both kinds of biofuels. Eligible 
distributors may claim a maximum 2% of the excise tax of fuels they sold in 2005 back. This ceiling of 
tax refund grows by 0.5% annually (e.g. it will be 2.5% in 2006, and 3% in 2007). The tax refund can be 
claimed on domestically produced and imported biofuels as well. 
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Through additional amendments of the Act in 2005, the system of excise tax preferences was changed 
from 30 June 2007 for bioethanol and from 31 January 2008 for biodiesel. The compulsory blending 
standards were removed. However, fuel companies must use more than 4.4% bio component in their fuels 
to be eligible for lower excise tax. Below this 4.4% level normal excise tax will be imposed. The 
difference between the preferential and the normal excise tax level takes 7-10 % off the price of the fuel at 
current prices. 

Excise tax on biofuel was lower from July 2007 and then lowered again from January 2008. 

Key factors 

Guaranteed feed-in tariff (no limit defined by law, so in theory guaranteed for the lifetime of the 
installation).  

In the original law, the grid operator was allowed to refuse to buy energy from RES power plants below 
100 kW. This situation has changed: the grid operator cannot refuse to buy energy from power plants 
below 100 kW as well. 

Difficult and lengthy permitting. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The share of RES-E was below 1% until 2003, mainly produced from hydropower. The 
capacity of hydropower plants in 2003 was 54 MWe. They provide about 200 GWh of 
electricity annually. The installed hydro power capacity has not been increased significantly 
in the last 30 years and further penetration of hydropower – excluding the refurbishment of 
old plants - is unlikely as it faces with environmental constraints. 

Since 2003 electricity production from biomass is increasing significantly from almost zero to 
1,574 GWh in 2005, mainly due to co-firing. Hungary is experimenting with fuel switching 
projects, for example the Pannon power plant in Pécs is being refurbished with the conversion 
of its coal fired units into gas and biomass fired units, while the capacity of the wood burning 
unit is about 50 MW. Photovoltaic applications have been implemented on an experimental 
basis in the telecommunication and other sectors, but this technology has not yet reached a 
wide scale of commercialization in Hungary. Total installed wind energy capacity in Hungary 
increased from 3.3 MW in 2004 to 17.5 MW in 2005. 
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Figure 18: RES-electricity production to 2005
16

 in Hungary 

                                                
16 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Table 36: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 0 - 

Solid Biomass 0 1,574 - 

Biowaste 0 59 - 

Geothermal electricity 0 0 - 

Hydro large-scale 186 153 -2% 

Hydro small-scale 30 49 6% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 10 - 

Wind offshore 0 0 - 

Total 216 1,845 31% 

Share of total consumption [%] 0.6% 4.4%  

 

2.2 Current penetration of RES-H 

Biomass accounts for the largest share of Hungary’s RES-heat production. Forestry wastes 
and sawmill by-products are currently burnt in furnaces to provide heat for the forestry 
industry or briquetted for retail sale. Nearly 40 percent of the round wood production is used 
for energy purposes. One of the largest exploited renewable energy sources in Hungary is 
geothermal energy. Geothermal energy and thermal water is used mainly for balneological 
purposes (i.e. health applications) and for heating of the bath facilities. In the last 10 years 
there were several projects completed in the south-eastern part of Hungary for district heating 
and greenhouse heating. The penetration of heat pumps is proceeding only slowly because of 
the high investment costs and that it is relatively unknown – however there are several 
residential and office buildings heated with this technology. Limited use of solar energy for 
water and space heating has been observed, based on flat plat collectors. 
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Table 37: Production of RES-heat in Hungary in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 363 546 6% 

Solar thermal heat 0 2 - 

Geothermal heat incl. 
heat pumps 

72 190 15% 

Total 435 738 8% 

 

2.3 Current penetration of Biofuels 

A National Biodiesel Programme has been launched some years ago with some pilot factories 
started but without the government’s continuous support the programme has failed. The new 
government programmes lead so far to a bioethanol consumption of 11 ktoe in 2006. 

Table 38: Production of Biofuels in Hungary in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 0 - 

Bioethanol 0 11 - 

Other biofuels 0 0 - 

Liquid biofuels 0 11 - 
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IRELAND 

1 Summary of RES markets and policy 

Background 

Ireland was the last EU country using a tender scheme as its main instrument to support renewable 
energy. The Alternative Energy Requirement (AER) was a competition for investors in which the lowest 
bidders were offered a Power Purchase Agreement of up to 15 years. The AER had six rounds held 
between 1995 and 2003. In April 2005, it was announced that the support scheme for renewable 
electricity would be changed to a feed-in tariff system. From early 2006 new RES-E projects and any 
projects that were approved but not built in AER Round VI will be eligible to apply to the Department of 
Communications, Marine and Natural Resources for support from the new feed-in tariff system, known 
as REFIT. 

RES targets 

RES: Ireland has a proposed binding RES Directive target of 16% by 2020. 

RES-E: the target to be achieved by Ireland in 2010 from the EU Directive is 13.2% of gross electricity 
consumption. Nationally Ireland has set a target of 15% RES-E by 2010 and 33% RES-E by 2020.  

In January 2008 the Irish Government announced results of an “all-island” renewable electricity study 
which looked at the level of renewable electricity that could potentially be achieved by 2020 working 
together with Northern Ireland. Results of that study suggest that 42% RES-E is possible in 2020. 

RES-H: Ireland has national RES-H targets of 5% by 2010 and 12% by 2020. 

Biofuels: Ireland plans to meet the EU Biofuels Directive target of 5.75% by 2010 and has set a national 
biofuels target of 10% by 2020, which is also in line with present EU targets. 

Status renewable energy market 

New RES-E projects can apply for support from the Renewable Energy Feed In Tariff (REFIT) from 
early 2006. In Ireland there is no real voluntary market for renewable electricity. 

Main supporting policies 

RES-E 

The Feed-in tariff (REFIT) is the main support instrument in place for new renewable electricity 
projects. Details of the scheme were finalised on 1 May 2006.  

€119 million support will be available through the feed-in tariff scheme over 15 years from 2006. Feed-
in tariffs will be guaranteed for up to 15 years in order to ensure investor confidence.  

Feed-in tariff levels for each RES-E source are listed below, these figures are subject to annual 
inflationary rise: 

Tariff 

duration 

2006 - 

present 

fixed  fixed  
RES Technology 

(years) (€/MWh) 
Onshore wind > 5 MW 57 
Onshore wind < 5 MW 59 
Offshore wind (from 2008) 140 
Biomass (landfill gas) 70 
Other biomass 72 

Hydro 

15 

72 

Wave (from 2008)  220 

 

However support may not extend beyond 2024, meaning that guaranteed REFIT payments should start 
no later than 2009. 

The REFIT payment is a guarantee for the supplier to receive a minimum payment. The purchase price 
of the electricity from generator is negotiated between generators and suppliers (in a power purchase 
agreement). 

A valid grid connection offer is required before applying for REFIT payments. 
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REFIT was launched with an initial target to support the construction of at least a further 400 MW 
capacity of new renewable electricity plant by 2010. In September 2006 the Irish Government 
announced the allocation of REFIT support to 55 new renewable electricity plants with a combined 
capacity of over 600 MW. Wind power so far accounts for 98% of all the new REFIT support. In 2007 
the Irish Government announced an ambition to achieve 500 MW ocean energy capacity by 2020. 

In January 2008 the Irish Ministry for Energy, Communications and Natural Resources announced a €26 
million 3-year programme of activity, grants and supports to develop ocean energy in Ireland. In 2008, 
the National Ocean Energy Development initiative will include:  

• €1 million towards a state-of-the-art National Ocean Energy facility in University College Cork; 
• €2 million to develop a grid-connected wave energy test site in County Mayo; 
• €2 million in grants under the Ocean Energy Prototype Fund to help developers commercialise 

their devices; 
• the introduction of a new feed-in-tariff for wave energy of €220 per MWh electricity generated; 

and  
• €500,000 to establish an Ocean Energy Development Unit as part of Sustainable Energy Ireland 

to oversee the implementation of the initiative. 
 

RES-H 

Greener Homes Scheme, administered by Sustainable Energy Ireland, provides the following grant 
funding for RES-H  

- Solar Thermal Space and or Hot Water Heating €300 per m2 (to max. 12 m2)  
- Heat Pump - Horizontal Ground Collector €4,300  
- Heat Pump - Vertical Ground Collector €6,500  
- Heat Pump - Water (well) to Water €4,300  
- Heat Pump - Air Source €4,000  
- Wood Chip or Pellet Stove €1,100  
- Wood Chip or Pellet Stove with Integral Boiler €1,800  
- Wood Chip or Pellet Boiler €4,200  

 

Commercial Bioheat Scheme announced 5 June 2006: €22 million grant aid over 5 years for commercial 
renewable heat technologies, provides a grant of up to 30% of overall cost (depending on the size of the 
project) for the installation of wood chip and wood pellet boilers in large buildings and commercial 
premises. 

 

Biofuel 

In the March 2007 Energy White Paper Ireland announced plans to introduce a biofuels obligation by 
2009. 

Excise relief has been granted for 2006-2010 to sixteen selected biofuel projects.  

In 2004, an Energy Crops Scheme was introduced, with aid of €45 per hectare for areas sown under 
energy crops. Uptake to date has been low with only 42 farmers availing of the scheme in 2004, 
reflecting the fact that market development of biofuels in Ireland is still at an early stage. 

Key factors 

The AER tended to lead to relatively poor quality of equipment as the lower-price bids won the 
competition. A lack of co-operation did exist in the Irish RE industry, as a direct result of the tendering 
scheme. The 15 year feed-in tariff should increase investor certainty and end the stop-and-go nature of 
the renewable development market.  

Other issues  

Additional measures introduced in 2006 include: a 5 year biofuels excise relief package worth €200m; 
financial package for biomass (wood chip/pellet boilers) aimed at business, commercial and service 
sectors; grants for householders to install RES-E; and CHP grant aid for industrial, commercial and 
public services sectors. 
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2. Current penetration of RES 

2.1 Current penetration of RES-E 

Traditionally hydropower has been by far the most important renewable electricity source 
in Ireland, though in recent years production from other RES-E such as wind, first onshore 
but increasingly offshore, and biogas has increased significantly. In 2005 the combined 
production of small-scale and large-scale hydropower stations was just over 630 GWh, which 
corresponds to 34% of total RES-E production in that year. 
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Figure 19: RES-electricity production in Ireland to 2005
17

 

 

Figure 20 shows that the electricity generation from onshore wind has increased from 50 
GWh in 1990 to 1,037 GWh in 2005, with the 2005 figure being almost double that in 2004. 
Combined with offshore wind, which produced 75 GWh electricity in 2005, wind power 
accounted for just under 60% of total RES-E in Ireland in 2005 Electricity production from 
biogas in 2005 was 122 GWh, representing 7% of overall RES-E, which is the same 
proportion as in 2004. There is virtually no RES-E production from solid biomass in Ireland. 
The share of RES-E in overall electricity generation in Ireland increased from 3.6% in 1997 
to 6.9% in 2005, as shown in Table 39. 

                                                
17 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 
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Figure 20: RES-electricity production in Ireland to 2005, excluding large hydro 

 

Table 39: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  81 122 5% 

Solid Biomass 0 8 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 620 529 -2% 

Hydro small-scale 93 103 1% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 50 1,037 46% 

Wind offshore 0 75 - 

Total 844 1,874 10% 

Share of total consumption [%] 3.6% 6.9%  
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2.2 Current penetration of RES-H 

Biomass heat production in the last years has been increasing with an average rate of 10% per 
year. Total biomass heat production in 2005 was 220 ktoe. It can be seen that solar thermal 

heat and geothermal heat production is still very low.  

Table 40: RES-heat production in Ireland in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 113 220 10% 

Solar thermal heat 0 0 - 

Geothermal heat incl. heat pumps 0 3 80% 

Total 113 223 10% 

 

2.3 Current penetration of Biofuels 

The year 2006 has seen the first biofuels consumption in Ireland, with consumption of 
biodiesel, bioethanol and “other” biofuels in 2006 all being around the 1 ktoe mark. Ireland 
plans to rapidly ramp up consumption and production of biofuels in order to meet EU targets. 
Excise relief has been granted to eight biofuels projects for 2005 and 2006 but the market is 
still in the very earliest stages of development. 

Table 41: Biofuels consumption in Ireland in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 1 - 

Bioethanol 0 1 - 

Other biofuels 0 1 - 

Liquid biofuels 0 3 - 
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ITALY 

1 Summary of RES markets and policy 

Background 

Historically Italy has had a large share of renewables from hydropower but most energy growth in the 
last 30 years has come from fossil fuels. Now Italy is trying to catch up with other renewables such as 
wind power, solar and biomass.  

Italian RES-E policy is an integrated part of CO2 reduction policies. In 2001 the main support 
programme CIP6 was replaced by a green certificate system with obligatory RES-E targets for 
producers and importers of electricity.  

The initial requirement for 2001 was set at 2% of the electricity provided or imported and the 
requirement is being gradually increased over time. RES-E targets increased by 0.35% per year until 
2006. Starting from the 2007 the RES-E target will increase annually by 0.75% up until 2012. The 
Italian government will decide upon a new annual increase percentage staring from 2012. 

The initial overall target of 2% of the certificate system was not reached in the first full year of 
operation (2001) and over the past years the market has always been short, although the tendency is 
that this shortage is decreasing.  

Additional support mechanisms have been introduced more recently to supplement support for a 
variety of other RE technologies. 

RES targets 

RES: Italy has a proposed binding RES Directive target of 17% by 2020. 

RES-E: the indicative target to be achieved by Italy in 2010 from the old EU Directive is 25% of gross 
electricity consumption. 

At a national level electricity suppliers have an obligation to supply a certain percentage of renewable 
electricity onto the market each year.  

RES-H: there is no official RES-H target in Italy. 

Biofuels: the 2008 budget law set an indicative target of 3% by 31 December 2009.  Target percentages 
for 2008 (2.5%) and 2010 (5.75) are in line with the 2003 EU Biofuels Directive. 

Status renewable energy market 

Renewables obligation for producers and importers. GSE, the former GRTN as the Italian Power 
Services Administrator, may sell certificates produced at eligible RES-E plants from the former CIP6 
support scheme at a fixed price only if the market is short, to prevent prices being too high in the 
market. 

The 2008 budget law introduced new provisions for renewable powers producers. Effects on the 
markets are expected. In general the new provisions appear to be more generous for renewable power 
generators. Moreover some changes are proposed to favour especially small generators. However, 
some uncertainty about the effects of the new provision still remain considering that the new 
provisions still need to be implemented through the adoption of ministerial decrees. 

Main supporting policies 

RES-E 

Electricity from RES and CHP plants has priority access to the grid system. 

The main supporting policy is an obligation for producers and importers of electricity to feed in a 
given proportion of electricity from renewable sources into the power system.  

For 2001, 2002 and 2003 the target percentage under the obligation was 2% of the electricity provided 
or imported. The target was increased by Decree 387 in December 2003 (implementing the RES-E 
Directive) as follows: 2.35% in 2004, 2.70% in 2005 and 3.05% in 2006. Targets for the coming years 
(2007-2012) will increase by 0.75% per year. New growth rates for the years after 2012 will be set by 
the Ministry of Economic development and the Ministry of Environment. The table below gives an 
overview of the obligation with targets, duration that green certificates are awarded for and the value of 
green certificates. 
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    2001-2003 2004 2005 2006 2007-2012 

Target % 2% 2.35 2.7 3.05 
increasing by 0.75% per 

year 

Duration  years 8 8 8 12 15 

Value 

certificate 
(€/MWh)  93.8     130 (2007) 

 

Tradable Green Certificates are issued by the Italian Power Services Administrator (GSE) for eligible 
renewable electricity generated and are used by producers and importers to fulfil their RES obligation. 
Green certificates can be traded either through one of the trading sessions organised by the GME 
(Gestore Mercato Elettrico) or through bilateral contracts. 

Eligible sources are hydro, wind, geothermal, solar thermal electricity, PV, marine, biomass and waste. 
Initially green certificates were issued to plants with production of more than 50 MWh per year that 
started operating or were re-powered after 1 April 1999. The green certificates were only issued for the 
first 8 years of operation of a plant. On April 2006 a new “Decreto ambientale” came into force, stating 
that green certificates would be issued for the first 12 years of operation of a plant. For biomass plants, 
however, certificates were granted for 100% of the annual electricity production for the first 8 years 
and then for 60% of electricity production for the following 4 years.  

The 2008 budget law (Law 244/2007) established that new installations (defined as those which started 
operating after 1 January 2008) will be granted green certificates for the duration of 15 years. 
Moreover, the law stated that green certificates are issued to plants with production of more than 1 
MWh, changing the default energy value of certificates from 50 MWh to 1 MWh. Finally the quantity 
of green certificates granted to renewable power producers with installations larger than 1 MW is 
derived from the multiplication of the real power production and a coefficient, which varies for 
different RE technologies . 

Law 244/2007 envisages that small plants (up to 1 MW) will have the choice between being granted 
green certificates or receiving a feed-in tariff for 15 years. Tariffs are differentiated according to RE 
technology. The table below lists green certificate coefficients by technology and fixed Feed-In Tariffs 
which are optional for plants less than 1 MWe. (Note that a separate law rules on Feed-In Tariff levels 
for solar PV, detailed below). 

 

Plant capacity >1 

MWe 

Optional for Plant 

capacity <1 MWe 
RES Technology 

Green Certificate 

Coefficient 

Fixed Feed-In 

Tariff (€/MWh) 

Wind onshore 1.0 220 

Wind offshore 1.1 - 

Geothermal 0.9 200 

Wave and tide energy 1.8 340 

Hydro 1.0 220 

Biodegradable waste, biomass different from 
the other in next point 

1.1 220 

Biomass and agricultural/forestry biogas 1.8 300 

Biomass and biogas of previous point used in 
high yield CHP reusing the heat power 
produced in agricultural sector 

1.8 - 

Other Biogas (incl landfill and sewage gas) 0.8 180 

 

 

To fully enter into force the provisions stated in the budget law 2008 (Law 244/2007) must be 
integrated by appropriate implementation degrees and regulations.  
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The enforcement of the scheme is a mandate to GSE and the Regulatory Authority for Electricity and 
Gas.  More specifically, the GSE verifies and certifies the amount of green certificates surrendered by 
each operator with a RES obligation. In case of negative findings the operator has 30 days to integrate 
the amount of the missing green certificates. In case of non-compliance the GSE informs the national 
Regulatory Authority for Electricity and Gas. Further action such as administrative sanctions 
(suspension or termination of the electricity license) might be considered and agreed by the Regulator 
Authority and the competent Ministry. However legislation on non compliance, and consequent 
sanctions, is currently vague and weak. 

There is also a separate fixed feed-in tariff for PV in Italy: 

More recent and relevant laws pertaining to Italian regulation for Photovoltaic (PV) power plants 
include: Decree July 28th, 2005 and Decree February 6th, 2006, Regulator Authority’s measures 188/05 
and 40/06 and the Decree February 19th, 2007. The table below shows the current fixed Feed-in tariffs 
for PV:  

2007 Duration 

Fixed Fixed RES Technology Capacity 

€/MWh (years) 

1 kW < P <3 kW 40 

3 kW < P 20 kW 38 
PV plant located on 
ground 

P > 20 kW 36 

1 kW < P < 3 kW 44 

3 kW < P < 20 kW 42 
PV plant located on 
architectural 
structures 

P > 20 kW 40 

1 kW < P < 3 kW 49 

3 kW < P < 20 kW 46 
PV plant being part 
of the architectural 
structure 

P > 20 kW 44 

20 

 

RES-H&C 

There are a variety of measures in pace in Italy to support RES-H&C. 

There are requirements and supporting measures in place in particular at regional and local level. Over 
the last few years a variety of Italian regions, provinces and municipalities have allocated funds 
covering up to 50% of investments. Typically such funding has been distributed by tender, often on a 
first come first served basis.  Rules and grants available vary by region and over time.   

RES–H&C systems can be included in the projects that qualify for the creation of white certificates (or 
energy efficiency certificates). Certificates can be traded with the subjects (typically distributors 
serving more than 100,000 customers) that are obliged to meet energy efficiency goals.  Whereas end 
users do not have direct access to the white certificate market, distributors, or Energy Service 
Companies (ESCOs) installing the systems, can create and sell the energy efficiency certificates.   

The budget law 2008 states that starting from 2009, to obtain a building permit new buildings will be 
required to have a decentralised energy supply system based on renewable energy which guarantees a 
production above 1 kW per unit. 

The 2007 budget law introduced provisions to support energy related activities through tax rebates. A 
55% fiscal deduction of the expense claimed until 31 December 2007 was introduced for the following 
existing buildings efficiency measures: condensing boilers, solar thermal collectors, retrofitting of 
building envelope elements satisfying the minimum requirements entering into force in 2008, and 
small building renovations satisfying globally a building performance of less than 20% of the energy 
performance value in force. The 55% investment tax rebate is based on an overall maximum ceiling 
according to the activity carried out: i.e. maximum ceiling for energy retrofit of buildings is €100,000 
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(55% of €181,818.18); maximum ceiling for thermal insulation improvement is €60,000 (55% of 
€109,090.90); for solar thermal plants is €60,000 (55% of €109,090.90); for installation of condensing 
boilers and improvement of distribution system the maximum ceiling is €30,000 (55% of €54,545.45).  

The amount of the tax credit is calculated in relation to the investment costs. Overall tax rebate is 55% 
of the expense to be claimed in instalments over the three years following the expense. (e.g. for energy 
retrofit of buildings the maximum ceiling is €100,000 = 55% of € 181,818.18. Thus every year, for 
three years the amount of €33,333 can be deducted). 

With budget law 2008 this fiscal incentive was extended until December 2010.  

 

Biofuels 

Financial incentives have been set to promote the production of biofuels: funds for bioethanol 
production and a tax exemption for a certain amount of biodiesel production, applying also to blends of 
biofuels.   

Key factors 

• The major hurdles for the development of new RE production capacity are associated with the 
lengthy and unpredictable authorisation processes at local level.  High grid connection costs and 
cumbersome interconnection procedures constitute further barriers to RE deployment.  

• The GSE has a strong influence on the green certificate market. The GSE intervenes if the green 
certificate market is “short” or “long”. When the market is short, the GSE may sell green 
certificates produced at eligible RES plants from the former CIP6 support scheme at a fixed price. 
Over the past years the market has always been short although that shortage is decreasing. In case 
of an excess of green certificates on the market (long market), the GSE is mandated to purchases 
excess certificates at the yearly averaged price of the previous year. In 2007 the green certificate 
price was around 130 €/MWh. 

• Uncertainty about the Italian RES-E support scheme is possible during the first months of 2008 due 
to the changes in the national law and the need to issue enforcement ministerial decrees for the full 
implementation of the law. 

Other issues 

The Guarantee of Origin has been implemented with Decree 387. The GoO is issued on top of a green 
certificate. The GoO is not linked to the national green certificate system. The Decree furthermore 
settles the discussion on definition of waste incineration according to requirements from the EU 
Directive; only the biodegradable fraction of waste is now regarded as renewable.  

In April 2006 the European Commission launched legal proceedings against Italy for failing to report 
its progress on the use of RES-E and for not having taken sufficient measures to enable an adequate 
promotion of renewable energies. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

Development of renewable electricity generation in Italy is depicted in Figure 21. Hydro 

power provided the largest share of RES-E production in Italy in 2005, with a total generation 
of about 46 TWh, including both large and small-scale hydropower stations.  

The electricity production from renewable energy sources excluding large hydro is depicted in 
more detail in Figure 22. Geothermal electricity is the second most important RES-E source, 
representing about 15% of RES-E production. Worth mentioning is also the strong growth of 
the installed wind power capacity, with a growth factor of more than 380 in the period from 
1990 to 2004, up to 1,125 MWe in 2004. Installed wind capacity stood at 1,717 MW at the 
end of 2005. Installed PV capacity grew by nearly 700% in the period 1990 to 2003, reaching 
an installed capacity of 36 MWp (of which 23 MWp was grid-connected) at the end of 2005. 
As a percentage of total electricity consumption the share of RES-E in Italy decreased from 
16% in 1997 to 14% in 2005.  
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Figure 21: RES-electricity production to 2005
18

 in Italy 

 

                                                
18 Based on EUROSTAT data, national statistics, data from sector organisations, IEA data and ENEA data 

and analysis.   
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Figure 22: RES-electricity production in Italy to 2005, excluding large hydro 

 

Table 42: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] Av. Annual growth [%] 

Biogas  332 1,198 17% 

Solid Biomass 195 2,167 35% 

Biowaste 147 1,301 31% 

Geothermal electricity 3,905 5,324 4% 

Hydro large-scale 33,475 28,451 -2% 

Hydro small-scale 8,124 7,616 -1% 

Photovoltaics 15 31 9% 

Wind onshore 118 2,344 45% 

Wind offshore 0 0 - 

Total 46,311 48,432 1% 

Share of total consumption [%] 16.0% 14.0%   
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2.2 Current penetration of RES-H 

Penetration of biomass heat is high in Italy, contributing 1,893 ktoe in 2005 (not including 
non-commercial biomass use), down from 2,393 ktoe in 2004. Over the 1997 to 2005 period 
biomass heat has grown slowly at an average rate of 6% per annum.   

Solar thermal heat has been increasing strongly in Italy although there is still further 
potential for growth, due to the current low penetration.  

Geothermal heat shows a relatively high penetration in Italy. 

Table 43: RES-heat production in Italy in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat19 1,288 1,893 6% 

Solar thermal heat 7 20 16% 

Geothermal heat incl. 
heat pumps 

213 181 -2% 

Total 1,508 2,094 5% 

 

2.3 Current penetration of Biofuels 

As shown in Table 44 the only biofuel consumption in Italy in 2006 was biodiesel. In 2006 
biodiesel consumption was 177 ktoe, which is marginally higher than in 2005. Italy has the 
second highest biodiesel production capacity in the EU27, after Germany, and the country 
ranks fourth in terms of biodiesel consumption. Bioethanol production for transport only 
began in 2006. 

Biofuel penetration in Italy has shown significant growth in the 1997 to 2006 period. 
However, overall biofuel consumption remained relatively constant between 2005 and 2006 
as what little bioethanol consumption there was in 2005 (~5 ktoe) declined to zero in 2006. 
Correspondingly biodiesel consumption increased by around 5 ktoe between 2005 and 2006. 

Table 44: Biofuels consumption in Italy in 1997 and 2006 in ktoe 

RES-E Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 177 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 0 177 - 

 

                                                
19 Non-commercial biomass heat production is not considered within the figures 
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LATVIA 

1 Summary of RES markets and policy 

Background 

About 40% of electricity consumption is provided by hydro power plants (mainly Daugava river basin). Latvia 
has a significant potential in the field of wind and biomass. Biomass (wood in most cases) is mainly used for 
heat generation.  

The Cabinet of Ministers of the Republic of Latvia approved the Latvian Renewable Energy Strategy 2006-
2013 in October 2006. The Strategy has the following objectives: to increase the share of RES in the total 
energy balance of Latvia, to promote security of energy supply in Latvia, and to carry out measures to reduce 
greenhouse gas emissions. 

RES targets 

RES: Latvia has a proposed binding RES Directive target of 42% by 2020. 

RES-E: the target to be achieved in 2010 is 49.3% for Latvia. 

Status renewable energy market 

From 1996 to 2002, Latvia experienced a significant growth in renewable energy projects as developers took 
advantage of the so-called double tariff, phased out on 1 January 2003. Annual production at small hydro power 
plants increased from 2.5 to about 50 GWh, while the output from wind power plants built during the last three 
years increased to about 50 GWh. The political support for RES has decreased in Latvia since January 2003. 
The double tariff was replaced by an annual quota system for renewable energy development. From July 2007 
new feed-in tariffs were introduced to promote RES-E in Latvia. 

Main supporting policies 

RES-E 

Relevant legislation in Latvia includes: the National Energy Programme (1997); Law on Energy (1998); Energy 
Policy in the Electricity Sector (2001); and Electricity Market Law (2005). 

Latvia has in the past provided support for RES-E in the form of fixed tariffs, although the terms for receiving 
support have often changed. Support for RES-E in Latvia has decreased since 2003. The double tariff system, 
phased out in 2003, was replaced by an annual quota system for renewable energy development.  

Since 2002, according to the Latvian legislation a quota system for renewable energy development has been in 
force. Every year the Cabinet of Ministers issues a regulation defining the total amount of allowed installed 
capacity for electricity from renewable sources. The quotas defined are however typically very small. For 
example the Regulation of Cabinet of Ministers No. 40 states that the total capacity for electricity production 
using renewable or indigenous energy sources in 2004 is 2 MW: 1 MW for electricity generation from biomass, 
wood or peat and 1 MW for electricity generation from waste or biogas.  

On 24 July 2007 the Cabinet of Ministers adopted “Regulations on Electricity Generation from RES” that 
ensure mandatory procurement of power generated from RES (wind, small hydro, biomass, biogas) with a fixed 
purchase price (a feed-in tariff system).  

These regulations set the level of purchase prices for: wind (<0.25 MW), biomass (<4MW) and biogas (without 
capacity limitations), and small hydro (<5 MW). Tariffs will be awarded for the first 10 years of operation. For 
wind, biomass and biogas a reduced rate feed-in tariff is offered after 10 years. 

The level of the feed-in tariff is related to two factors: the end user price of natural gas and the installed capacity 
of the power plant. These regulations set the amount of electricity which will be purchased – installed capacity 
multiplied by operation time: hydro power – 5,000 hours per year, wind – 3,000 hr/yr, and other (biomass, 
biogas) – 7,000 hr/yr. 

The following table contains the estimated range of feed-in tariffs for 2007 (assuming an end user gas price in 
2007 of 275 €/1000nm3): 
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Tariff 

duration 
2007 

(based on 

2007) 

fixed  fixed  after 10 years RES Technology Capacity 

(years) (€/MWh) (€/MWh) 

Wind <0.25 MW 126 – 130 93 - 96 

Biomass <4 MW 130 – 167 98 - 126 

Biogas no limit 130 – 167 98 - 126 

Hydro <5 MW 

10 

110 - 141 - 

 

For wind >0.25 MW a tender procedure will be applied. Producers should bid on the basis of the weighted-
average price for a 10 year period.  

 

RES-H&C 

Requirements for cogeneration stations and the procedure of setting the price for purchase of excess electricity 
(2002) determine the requirements for cogeneration plants regarding their operational regime, safety and 
efficiency, as well as a uniform procedure for establishing the sale price of the energy surplus remaining after 
the satisfaction of the plants’ own consumption needs, which may thus be purchased from the cogeneration 
plants by the transmission or distribution system operators. The price set depends upon the type of fuel used and 
the efficiency of the plant. 

Biofuel 

Production and use of biofuels in Latvia 2003-2010 (2003). 

Decree on the implementation strategy of the programme. Production and use of biofuels in Latvia (2004) 

Law on Biofuels (2005) 

Amendment of the Law on Excise Taxes (2006) provides application of a reduced excise tax depending on the 
biofuel content of the fuel and application of a zero rate of tax to rapeseed oil sold or used for heating or fuel 
and to biodiesel completely derived from rapeseed oil.  

Latvian standard LVC EN 14214+AC:2005 “Automotive fuels – Fatty methyl ester (FAME) for diesel engines. 
Regulation and test methods” was developed to determine the quality of biofuel and the composition of the 
blend with fossil fuel. Technical specification standard LVS 379:2006 “Liquid petroleum products – 
Determination of 30 % fatty acid methyl esters (FAME) content in middle distillates – Infrared spectroscopy 
method” was adopted in 2006. 

Key factors 

Original feed-in tariff system was stopped in 2003 and replaced by restrictive quota levels set annually by the 
Council of Ministers. This created an unstable policy environment and undermined investment security. New 
regulations on feed-in tariffs were adopted in 2007 but this system has restrictive capacity limits and  is 
guaranteed only until 2010. 

Other issues 

The Latvian Environmental Investment Fund is promoting the implementation of environmental protection 
projects as well as projects of RES utilisation. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

Large-scale hydroelectric power is the dominant source of electricity overall in Latvia, 
providing about 50-75% of total electricity generation with a production of 3,263 GWh in 
2005. Reliability of supply is however complicated as during the winter season hydro cannot 
be utilised. The total installed capacity of large hydro power plants is around 1,510 MW, and 
26 MW for small hydro. Other sources of renewable electricity contribute only a very small 
amount towards overall electricity production. At present the use of solar electricity in Latvia 
is very low, with only 0.005 MWp (off-grid) installed at the end of 2005. The solar energy 
resource potential is small due to the climatic conditions and the northern latitude of the 
country. Total installed wind energy capacity in Latvia is 24 MW and showed no increase 
from 2004 to 2005. A new project for 100 MW installed capacity close to Ventspils is 
however currently in preparation. 
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Figure 23: RES-electricity production to 2005
20

 in Latvia 

 

                                                
20 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   



 90    

0

20

40

60

80

100

120

140

160

180

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

E
le

c
tr

ic
it

y
 G

e
n

e
ra

ti
o

n
 [

G
W

h
/y

e
a

r]

Biogas Solid Biomass Biowaste

Geothermal Hydro small scale PV

Wind onshore Wind offshore

 

Figure 24: RES-electricity production to 2005in Latvia, excluding large hydro 

 

Table 45: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 36 - 

Solid Biomass 0 6 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 2,946 3,263 1% 

Hydro small-scale 7 62 31% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 1 47 62% 

Wind offshore 0 0 - 

Total 2,954 3,414 2% 

Share of total consumption [%] 46.7% 48.4%  
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2.2 Current penetration of RES-H 

The main RES-heat source is biomass. It is mainly used as firewood in small and, as a rule, 
low-efficient boilers in private households. Geothermal and solar are practically not used for 
heat production. 

Table 46: Production of RES-heat in Latvia in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 1,038 1,207 2% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

0 0 - 

Total 1,038 1,207 2% 

 

2.3 Current penetration of Biofuels 

At the time of writing, 2006 biofuels consumption data was not yet available for Latvia. In 
2005 there was moderate biofuels consumption in the country: around 5 ktoe liquid biofuels 
in total, of which the majority was biodiesel.  

According to UEPA and EBIO statistics there was around 9.5 kt/yr bioethanol production 
capacity in Latvia. Biodiesel production capacity is around 20 kt/yr. 

Table 47: Consumption of Biofuels in Latvia in 1997 and 2005 in ktoe 

RES Technology  1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Liquid Biofuels 0 5 - 
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LITHUANIA 

1 Summary of RES markets and policy 

Background 

The updated National Energy Strategy, which was adopted by the Lithuanian parliament on January 18, 2007, 
sets the main strategic priorities of the State energy policy and the Lithuanian development of the energy sector.  

One of the most important objectives in the National Energy Strategy is to commission a new regional nuclear 
power plant (2015-2017) which will satisfy the needs of the Baltic countries and the region. The decision to 
construct the new nuclear plant is stipulated very much to be due to specific risk factors and threats to energy 
security in the Baltic States caused the prevailing import of primary energy resources from Russia, dependency 
of gas supply and power systems of the Baltic States on Russia’s energy systems, and the fact that there are no 
interconnections with the energy systems of Western Europe. Taking into consideration these factors the second 
main strategic priority in the National Energy Strategy is striving to achieve a share of 20% renewable energy in 
the total primary energy balance by 2025. 

RES targets 

RES: Lithuania has a proposed binding RES Directive target of 23% by 2020. The country has previously set a 
national target to reach 20% RES in the primary energy balance by 2025.  

RES-E: The target in the RES-E Directive is 7% in 2010. 

Status renewable energy market 

In 2006 renewable energy resources represented about 9% in the country’s primary energy balance and 3.6% of 
electricity generation (mainly from hydro power plants). The biggest renewables potential in Lithuania can be 
found in the field of biomass. 

Main supporting policies 

RES-E 

Relevant legislation in Lithuania includes: National Energy Strategy (1993, 1999, 2002, 2007); Law on Energy 
(1995, 2002); Law on Electricity (2002); Resolution on Prices for Public Service Obligations in the Power 
Sector (2002, 2007); Resolution on Rules for Promotion of Purchase of Electricity Produced from RES (2001, 
amended 2002, 2004, 2005); and Rules on Issue of Guarantees of Origin for Electricity Produced from 
Renewable Energy Sources (2005). 

Together with a set of secondary legislation, the Law on Electricity comprises an important framework 
encouraging green electricity production in Lithuania.  

The National Control Commission for Prices and Energy approved the average purchase prices of electricity 
produced from renewable and waste energy sources (2002). In September 2007, the National Control 
Commission for Prices and Energy approved an amendment on purchase prices of electricity produced from 
biomass (as indicated in table). These new purchase prices have been introduced since January 2008. 

 

Duration 2002 - present 

fixed  fixed  RES Technology 

(years) (€/MWh) 

Hydro 57.9 

Wind 63.7 

Biomass (started operation 
before January 2008) 

63.7 

Biomass (started operation 
after January 2008) 

10 

69.5 

 

 

In June 2005, the Government approved an amendment on the order for promotion of green electricity. 
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According to this order electricity produced from wind, biomass, solar and hydro below 10 MW, are 
encouraged at the tariffs described above. This amendment determines the order on procurement and quantities 
of green electricity for the period from 2004-2010 to be supported by purchase prices. After this period, green 
electricity should be supported by a green certificate scheme. However, the planned implementation date was 
postponed from 2010 to 2021 by the Lithuanian government.   

 

RES-H&C 

Law on Heat (2003) - one of the main purposes of this law is to promote the use of indigenous, biofuel and 
renewable energy resources for heat production. The State (municipalities) stimulates the purchase of heat fed 
into heat supply systems produced from RES. This purchase is considered as a service corresponding to the 
public service obligations. 

The main goal of the Lithuanian Environmental Investment Fund is to support public and private sectors in 
realization of environmental projects. The Fund supports investment projects in the form of interest subsidies 
and loans on soft terms. The loan on soft terms may constitute up to 80 % of the overall project value. The Fund 
may subsidize up to 100 % of loan interest. 

 

Biofuel 

Relevant legislation in Lithuania includes: Law on Biofuel (2000); Law on Biofuel, Biofuels for Transport and 
Bio-oils (2004); The Programme for the Promotion of the Production and Use of Biofuel for 2004-2010 (2004); 
The Rules on Financing the Development of the Production of Biofuel (2006, 2007); and The Rules on 
Management and Control of Support for Energy Crops, Used for Biofuel Production (2007).The purpose of the 
Law on Biofuel, Biofuels for Transport and Bio-oils is to create favourable conditions for the production and 
use of biofuel. In 2005, the Ministry of Economy adopted two legal acts on the mandatory use of biofuel for 
transport: the order on the Trade in Oil Products, Biofuel, Bio-oils and Other Combustible Liquid Products and 
the order on the Approval of Mandatory Quality Targets for Oil Products and Liquid Fuel Used. 

Law on Excise Taxes (2001, 2004) provides for an excise tax relief for energy products from materials of 
biological origin, i.e. rate of excise tax to be applied to such products is reduced in proportion to the percentage 
of biomass in a tonne of the product concerned. In 2005 an amendment of the Law on Excise Taxes was 
adopted to provide excise relief (application of a zero excise rate) for dehydrated ethyl alcohol. 

Law on Pollution Tax (2002, 2005) provides for pollution tax exemptions for vehicles and stationary sources 
which use biofuel that conforms to set standards, and who submit valid documents of transport biofuel use. 

Key factors 

One of the key factors is the long-term feed-in tariffs (10 years). The feed-in tariffs have enabled the successful 
development of small hydro energy and stimulated interest in wind energy. 

Other issues 

Even after closure of Unit 1 of the Ignalina nuclear power plant, nuclear power plays a significant role in the 
Lithuanian energy market. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E  

Due to the topographical conditions, the potential for hydropower in Lithuania is rather low. 
In 2003, the total installed capacity of hydropower was 101 MW in the Kaunas hydropower 
plant and 18.7 MW in small hydropower plants. An 800 MW pump-storage plant, Kruonis, 
was put into service in 1992. Current RES-E production is fully dominated by hydropower, 
generating 451 GWh in 2005. The first wind energy project (7 MW) was implemented in 
2004, and in 2005 and 2006 no new wind projects were put into operation. In 2005 the 
Lithuanian Government established wind power as a priority area and indicated the capacity 
of power plants that should be developed annually to 2009. In 2010 the total installed capacity 
of hydro power plants should reach 132 MW, wind power 200 MW, and biomass power 
plants 33 MW.  
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Figure 25: RES-electricity production to 200521 in Lithuania 

 

                                                
21 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Figure 26: RES-electricity production to 2005 in Lithuania, excluding large hydro 

 

Table 48: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 4 - 

Solid Biomass 0 3 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 277 385 4% 

Hydro small-scale 18 66 18% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 0 - 

Wind offshore 0 0 - 

Total 295 458 6% 

Share of total consumption [%] 2.7% 4.0%   
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2.2 Current penetration of RES-H 

The main source for RES-H is biomass. In 2005, the overall heat production from biomass 
was 686 ktoe. Firewood is an important source for biomass heat in Lithuania. Wood was used 
in Lithuania for space heating of individual houses by burning in stoves with small efficiency. 
In 1994 waste wood and specially prepared wood chips were started to be used burning them 
in district heating boilers with higher capacity (> 1 MW). The use of straw as a fuel started in 
1996.  

A 41 MW geothermal plant has been built in Klaipeda and some smaller projects also exist, 
resulting into a generation of 35 ktoe in 2005. 

The use of solar energy is barely developed in Lithuania. There are no incentives or projects 
in this field. Recently solar energy has been utilised for hot water supply, space heating of 
premises and drying of agricultural production. The climatic conditions are not favourable for 
solar energy production, and therefore the solar energy resource potential is small.  

Table 49: Production of RES-heat in Lithuania in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 515 686 4% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

0 35 - 

Total 515 721 5% 

 

2.3  Current penetration of Biofuels 

Biofuel consumption in Lithuania is the second highest of the new Member States, after 
Poland, and has increased from 2005 to 2006. Roughly two-thirds of biofuel use in Lithuania 
is biodiesel, with the rest being bioethanol.  

Lithuania is also home to a small but not insignificant amount of biofuel production: biodiesel 
production in 2007 was around 42 kt/yr (source: EBB); bioethanol production in the country 
in 2006 was just under 14.5 kt/yr (source: UEPA and EBIO).  

Table 50 Consumption of Biofuels in Lithuania in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 18 - 

Bioethanol 0 8 - 

Other biofuels 0 0 - 

Liquid biofuels 0 27 - 
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LUXEMBOURG 

1 Summary of RES markets and policy 

Background 

Renewable energy has been stimulated by various support programmes. The ongoing nature of the 
framework law from 1993 created a stable environment and investor confidence. Electricity production 
from RES increased from 1990 to 2001, but was followed by a slight decrease due to hydro power 
volatility. Hydro power production comprises the major share of renewable energy supply, followed by 
biowaste. Further renewable energy technologies like onshore wind, biogas and photovoltaics do not 
contribute as much to renewable energy supply, but showed high growth rates in the last years. 

RES targets 

RES: Luxembourg has a proposed binding RES Directive target of 11% by 2020. 

RES-E: the target to be achieved by Luxembourg in 2010 from the EU Directive is 5.7 % of gross 
electricity consumption. 

Biofuel: targets for Luxembourg are in line with the Directive targets: 2.75% biofuel (by energy content) 
by end of 2006 and 5.75% by end 2010. 

Status renewable energy market 

The national energy supply company Cegedel started selling green electricity in 2004. The latest support 
programme is for only 6 years and there are some limitations on capacity. Furthermore the RES potential 
is limited. The development therefore seems to be restricted. 

Main supporting policies 

RES-E 

The 1993 Framework Law and the October 2005 amendment are the basis of two main regulations: 
Preferential tariffs are given for electricity produced from RES and subsidies are granted to enterprises 
and companies for investments in eligible technologies, which include solar, wind, biomass and 
geothermal. 

 

2001 to Sept 2005 From Oct 2005 Tariff 

duration 
Tariff Tariff 

fixed  fixed  fixed  
Technology 

(years) 

Capacity 

(€/MWh) 

Capacity 

(€/MWh) 

Wind 

Hydro 
 <501 kW  77.6 

Biomass 
Biogas (incl landfill 
and sewage) 

10 
Up to 

3000 kW 
25 

 <501 kW  
102.6 

(= 77.6 + 25 for 
biomass) 

Wind 

Hydro 

 500 kW 
to 10,001 

kW  

max 77.6 
Lower for higher 

capacities 
Biomass 
Biogas (incl landfill 
and sewage) 

10 x x 
 500 kW 
to 10,001 

kW  

max 102.6 
Lower for higher 

capacities 

PV - municipalities 250 280 

PV - non-municipalities 
20 

Up to 50 
kW 450 - 550 

 No 
capacity 

restriction  560 

 

 

 

 

RES-H&C 
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40% investment subsidies for installation of solar thermal. 

25% investment subsidies for installation of heat pumps. 

Investment subsidies also available for CHP. 

 

Biofuel 

For 2006 biofuel for transport use receives a tax exemption of €6 per 1000 litre diesel and €12.90 per 
1000 litre petrol. (National law sets the maximum level of tax exemption at €23 per 1000 litre unleaded 
petrol and €10 per 1000 litre diesel.) 

Minimum 2.17% biodiesel blended in diesel and 2.93% bioethanol blended in petrol. 

Key factors 

• Feed-in system might change because of further liberalisation of sector. 

• Limitations on resources, eligibility and budgets. 

• Guaranteed market for electricity from RES provides certainty for investors. 

• Broad range of support measures which may be used cumulatively. 

Other issues 

Some of the support measures seem to have had no or just limited effect. Support measures are in general 
aimed at the municipality level or specific technologies. 

In February 2004, the national Parliament approved a modification to the Framework Law for transposing 
Directive 2001/77. 
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2. Current penetration of RES 

2.1. Current penetration of RES-E 

Development of RES-E production in Luxembourg in the last decade is depicted in Figure 27. 
Small-scale hydro power accounts for the largest contribution to the overall renewable 
electricity production, with a share of 43% in 2005. Remarkable is the strong growth in RES-
E production from wind: from virtually 0% its contribution rose to 19% of RES-E in 2004 (39 
GWh), and then to 25% of RES-E in 2005 (53 GWh). Electricity from solar PV also showed 
remarkable growth in recent years, with output doubling from 2004 to 2005 to reach 18 GWh 
in 2005. In the period from 1990 to 2003 electricity production from biowaste had been 
around 50 GWh per year, but dropped to 21 GWh in 2004 and remained at that level in 2005. 
Electricity production from biogas increased to 20 GWh in 2004 and to 27 GWh in 2005.  

In Table 51 the electricity generation from RES is shown for the years 1997 and 2005, as well 
as the average annual growth during this period. The contribution of renewable energy 
sources to the overall electricity consumption in Luxembourg was 2.1% in 1997 and 3.2% in 
2005. 
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Figure 27: RES-electricity production in Luxembourg to 200522 

 

                                                
22 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Table 51: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 27 - 

Solid Biomass 0 0 - 

Biowaste 17 21 3% 

Geothermal electricity 0 0 - 

Hydro large-scale 0 0 - 

Hydro small-scale 89 90 0% 

Photovoltaics 0 18 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 3 53 43% 

Wind offshore 0 0 - 

Total 109 209 8% 

Share of total consumption [%] 2.1% 3.2%   

 

2.2 Current penetration of RES-H 

Only biomass contributes to RES-heat production in Luxembourg with 18 ktoe in 2005. 
Production by means of solar thermal and geothermal has been virtually zero. 

Table 52: RES-heat production in Luxembourg in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 15 18 3% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

0 0 - 

Total 15 18 3% 
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2.3 Current penetration of Biofuels 

There is currently a small amount of biodiesel use in Luxembourg. 

Table 53 Biofuel consumption in Luxembourg in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 1 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 0 1 - 
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MACEDONIA 

1 Summary of RES markets and policy 
Background 

In October 2005, the EU and nine countries from South-East Europe (Albania, Bosnia and Herzegovina, 
Bulgaria, Croatia, the Former Yugoslav Republic of Macedonia, Serbia, Montenegro, Kosovo-UNMIK and 
Romania) signed the Energy Community Treaty, which aims to create the legal framework for an integrated 
European market for electricity and gas. Moldova and Ukraine also applied to join. The Energy Community 
Treaty calls on the South-East European countries to create a regional energy market designed to fit into the 
framework of the EU’s Internal Energy Market. This means that the relevant acquis communautaire on energy, 
environment and competition will be implemented in the Balkan peninsula as well. This will enhance market 
opening, investment guarantees and firm regulatory control of the energy sectors.  

Macedonia is still grappling with the environment and the energy problems, which were solved in Central 
European Countries in the beginning of 90s.  

RES targets 

Macedonia has not set any targets for RES exploitation. 

Status renewable energy market 

The present share of renewables on primary energy sources is imperceptible except the hydropower, with its 
40% share on electricity generation. 

Hydropower is the most important RES in Macedonia. Macedonia has 7 large hydro plants. 

Other used RES are biomass and geothermal energy. However the potential of others renewable energy sources 
is relatively high, the real utilization is very low. The biggest consumers of biomass are households with 90% 
share. Geothermal energy is mostly consumed by agriculture (69%).  

Main supporting policies 

RES-E 

The new Energy Law was published in the Official Gazette entered into force in May 2006. It replaces the Law 
on Energy of 1997 which had been amended several times, the last time in 2005. 

Chapter IX of new Energy Law 2006 deals with renewable energy sources and energy efficiency. The main goal 
of this chapter is to develop a 10 years strategy for utilization of RES and strategy of energy efficiency. The 
Law does not set concrete targets on RES utilization. 

In the area of RES, transitional support measures for utilization of RES - including preferential tariffs for 
electricity producers - are mentioned as required contents of the RES strategy.  

Future investments are expected in the field of hydro power plants – the realization of Cebren and Galiste, as 
well as a group of 20 small-scale hydropower plants. 

 

RES-H&C 

There are no specific measures in place to support RES-H in Macedonia. 

 

Biofuel 

There are no specific measures in place to support biofuels in Macedonia. 

 

Key factors 

Energy Law 2006, Chapter IX 
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2. Current penetration of RES 

2.1. Current penetration of RES-E 

RES-E production in Macedonia is currently only hydropower. Although both small and large 
hydro power are utilised in the country, large hydro makes up by far the majority. Figure 28 
shows RES-E generation between 1990 and 2006. (Please note data were provided by JSC 
Macedonia Power Plants, and was only available from 2000 for small hydro and 2003 for 
large hydro.) 
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Figure 28: RES-electricity production in Macedonia to 2006 
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Table 54: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 
1997 

[GWh] 

2005 

[GWh] 

Av. Annual 

growth [%] 

Biogas  - 0 - 

Solid Biomass - 0 - 

Biowaste - 0 - 

Geothermal electricity - 0 - 

Hydro large-scale - 1,344 - 

Hydro small-scale - 144 - 

Photovoltaics - 0 - 

Solar thermal electricity - 0 - 

Tide & Wave - 0 - 

Wind onshore - 0 - 

Wind offshore - 0 - 

Total - 1,488 - 

Share of total consumption [%] - -  

 

2.2 Current penetration of RES-H 

Production of biomass heat in 2005 in the Republic of Macedonia amounted to 2,598 ktoe, 
which accounts for 1.7 % of total heat production23. At the time of writing no data was 
available for solar thermal or geothermal RES-heat production in Macedonia. 

Table 55: RES-heat production in Macedonia in 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat - 2,598 - 

Solar thermal heat - - - 

Geothermal heat incl. 
heat pumps 

- - - 

Total - 2,598 - 

 

                                                
23 Source: http://www.stat.gov.mk/pdf/2007/6.1.7.35.pdf 
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2.3 Current penetration of Biofuels 

At the time of writing no data was available for biofuels consumption or production in 
Macedonia. 
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MALTA 

1 Summary of RES markets and policy 

Background 

Malta has no indigenous energy sources and is dependent on imported fuels. Its primary energy supply needs 
are met by crude oil and oil products. The proportion of oil in the country's balance of total primary energy 
supply is nearly 100%. Electricity generation in Malta is carried out at two power stations. The total installed 
generating capacity is 582 MW. The entire generation system is a conventional thermal system. Efforts are 
being directed towards the identification and utilisation of appropriate alternative energy sources, including 
solar energy. 

RES targets 

RES: Malta has a proposed binding RES Directive target of 10% by 2020. 

RES-E: the target to be achieved in 2010 is 5% for Malta (RES-E Directive) 

However, in the 2005 report of Malta to the European Commission, it is stated that “the national indicative 
target for electricity generated from renewable energy sources by 2010 is set at 0.31% of gross electricity 
consumption by 2010 excluding large wind farms and waste combustion plants. The national indicative target 
may be increased to 1.37% of gross electricity consumption by 2010 if a land-based wind farm were to be 
approved and constructed.” 

Status renewable energy market 

The penetration of renewable energy in Malta is practically zero. There is no commercial utilisation of 
renewable energy. Good opportunities for solar and wind do exist. 

Main supporting policies 

RES-E 

Relevant legislation in Malta includes: Electricity supply regulations and rules (1939/2003); Electricity 
Regulations (LN 164/2003); and The Promotion of Electricity Produced from Renewable Energy Sources 
Regulation (LN 186/2004).  

Electricity Regulations establishing rules for the licensing of activities in the electricity sector. The regulations 
also outline rules related to the organisation and functioning of the electricity sector, access to the market, the 
operation of the system and the regulation of the electricity tariffs.  

The aim of “The Promotion of Electricity Produced from Renewable Energy Sources Regulation” is the 
promotion of RES for electricity production in Malta. The regulation set a national indicative target for a share 
of RES in gross national electricity consumption of 5% by 2010. 

Currently a framework for measures to support renewable energies in Malta is under consideration. In August 
2006 a draft renewable energy policy for Malta was published. It predominantly focuses on photovoltaics, wind 
power and energy production from waste. The current support schemes are detailed in the table below:  

 

 Grant on Capital kWh purchase price 

Photovoltaic systems: 
Small PV systems minimum size 
1 kWp (+/-5%) and up to 3.7 kWp 
installed capacity for domestic use 

20% of purchase price of PV 
system 
Subject to maximum 500 Maltese 
Liri plus additional grant of 250 
Maltese Liri for every additional 1 
kWp (+/-5%) above the minimum 
1 kWp 

Net metering 3 Malta c/kWh for 
any excess electricity fed to the 
grid 

Solar thermal Systems: 

Solar heating energy saver for 
domestic use 

25% of purchase price 
Subject to maximum 100 Maltese 
Liri 

- 

Wind energy systems: 
Microwind systems with 
generation capacity up to 3.7 kWp 
for domestic use 

25% of purchase price 
Subject to maximum 100 Maltese 
Liri 

- 

 

RES-H&C 



 107    

Grant support is offered for solar thermal systems (see table above).  

 

Biofuel 

Regulations on the promotion of biofuels or other renewable fuels for transport (2004). 

These Regulations impose an obligation on the Malta Resources Authority to report to the Minister responsible 
for resources on the measures undertaken for the promotion of the use of biofuels or other renewable fuels to 
replace petrol and diesel for transport purposes, on the national resources allocated for the production of 
biomass for energy uses other than transport and on the total sale of transport fuel and the share of biofuels that 
are put in the market in the preceding year.  

From 2005, the biomass content (i.e. the percentage element) in biodiesel is exempt from excise taxes. 

Key factors 

The national indicative RES-E target set by the government is lower than the national indicative target set in the 
Accession Treaty. 

Malta currently is using a combination of capital grants and net metering for small scale PV, for solar thermal 
systems and microwind systems only capital grants. 

The possibility of the presence of oil deposits in Malta's territorial waters has prompted the Maltese Government 
to offer oil exploration and production-sharing contracts to foreign oil companies and drilling consortia. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The penetration of RES-E in Malta is practically zero. Between September 2004 and June 
2005, six notifications for installation of photovoltaic installations with a capacity less than 
3.7 kWp were submitted. Total installed capacity of these six installations is estimated at 10 
kWp. The annual electricity generation of these six installations is estimated to be 14 MWh. 

 

2.2 Current penetration of RES-H 

Almost no production of RES-H exists currently in Malta. There is a very small amount of 
solar thermal heat generation only. 

 

2.3  Current penetration of Biofuels 

There is a small amount of biodiesel use in Malta. Consumption in 2005 was just under 1 
ktoe. According to EBB, biodiesel production capacity on Malta in 2007 was 8 kt/yr. There is 
currently no bioethanol production or use on Malta. 

Table 56: Consumption of Biofuels in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 1 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 0 1 - 
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NETHERLANDS 

1 Summary of RES markets and policy 

Background 

Up to 2003 the Dutch market for renewable electricity was characterised by high support and market 
openness, which resulted in a large increase of green power consumption. As the Dutch support scheme 
(tax exemption for RES-E) was also open for electricity from renewable sources produced abroad, it led to 
high imports of already existing RES production as well. The policy support scheme was heavily 
criticised and accordingly revised. A new support scheme (premium tariffs) has been in operation since 
July 2003, which led to increasing investments and deployment of RES, but the premium tariffs were put 
at zero in August 2006. Now a new premium tariff system is under construction by the new Dutch 
parliament, which has set high targets for renewable energy; 20% share in 2020. The new premium tariff 
is expected to be operational by mid-2008. Investments in renewable energy are heavily affected due to 
the political uncertainty about renewable energy support. 

RES targets 

RES: the Netherlands has a proposed binding RES Directive target of 14% by 2020. The Dutch climate 
policy contains a global target of 10% renewable energy by 2020 with an interim indicative target of 5% 
by 2010. In 2007 the new Dutch parliament introduced a more ambitious target for 2020 of 20% 
renewable energy share. RES-E: The RES-E target to be achieved by the Netherlands in 2010 is 9% of 
gross electricity consumption, which is achievable with current growth rates.  

Biofuels: As of 2007 all Dutch fuel suppliers will have an obligation to supply 2% biofuels, both for the 
diesel as for the petrol market share. The share will increase to 5.75% in 2010. This obligation serves to 
meet the targets set by the EC. 

Status renewable energy market 

RES-E: The number of households in the Netherlands consuming green power is 2.8 million. Competition 
in green pricing and green power supplies has been fierce in the wake of the opening-up of the green 
power market in July 2001. Investments in renewable energy increased after implementation of the 
premium tariff in 2003, and slowed down again after the tariffs were revised several times and finally put 
at zero in August 2006. Now RES-E developers and investors are waiting for details of the new support 
scheme to become clearer.  

RES-H&C: Only biomass shows a significant degree of utilisation at the present stage. 

Biofuels: Due to a tax relief and the proposed obligation for biofuels as of 2007, some fuel companies 
started to offer petrol with a 2% share of ethanol already in 2006. 

Main supporting policies 

RES-E 

As of 1 July 2003, the MEP (Environmental Quality of Power Generation) policy programme has been in 
place to support RES-E. This includes source specific premium tariffs that are paid for 10 years on top of 
the market price for electricity. Premium tariffs are adjusted every year. In May 2005 feed-in tariffs for 
large scale pure biomass (>50 MWe) and offshore wind were temporarily set at zero. The reason was a 
lack of budget due to strong development of especially offshore wind farms (available budget is financed 
through a fee for every electricity consumer, which is always defined one year ahead). The premium 
tariffs of the MEP scheme were put at zero in August 2006 by the Ministry of Economic Affairs for all 
newly applying projects, as the ministry expected that the RES-E target for the Netherlands would be 
reached if all projects that had already applied for the MEP were realised. On 29 November 2006 the 
premium for installations using biogas from manure digestion and having a capacity below 2 MWe was 
restored at 97 €/MWh.  

Now the new Dutch parliament has announced a new premium tariff scheme to support not only RES-E, 
but also renewable gas production. This new programme, SDE (Stimulation Renewable Energy), will 
come into force on 1 April 2008. Tariffs will be determined based on fixed calculations of renewable 
production costs per RES-E technology minus the possible other incomes a RES-E developer could have, 
such as grey power price through PPAs. The tariff therefore is flexible for every year depending on 
income. Total budget for this programme is lower than for the old MEP programme. Budget per RES-E 
technology, as well as the way to apply (tender or first come-first served) can be revised annually. The 
premium tariffs of the old programme are given in the table below: 
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Duration 
1 July to 31 

Dec 2004 

1 Jan 2005 to 

30 June 2006 

Since August 

2006 

 premium premium premium 
RES Technology 

(years) (€/MWh) (€/MWh) (€/MWh) 

Mixed biomass and waste 29 29 0 

Wind on-shore 63 77 0 

Wind off-shore 82 97 0 

Pure biomass large scale > 50 MWe 55 70 0 

Pure biomass small scale < 50 MWe 82 97 97* 

PV, tidal and wave, hydro 

10 

82 97 0 

*Only for installations using biogas from manure digestion and having a capacity below 2 MWe. Total 
premium is limited to 270 Million € for the complete duration period. 

 

The energy tax exemption for RES-E was abolished on 1 January 2005. The premium feed-in tariffs for 
2005 were increased to compensate for this abolishment.  

Tradable GO (Guarantee of Origin) certificates are generated along with every unit of renewable 
electricity, although their value is not very high. The GOs are used as evidence to claim the feed-in tariff 
and afterwards need to be redeemed by power suppliers to disclose their green power to customers.  

The GO system is fully compatible with the RECS system that is internationally used for voluntary green 
power consumption. Imports are still allowed (foreign GO or RECS certificates), but are not eligible for 
the premium tariff, only GOs are allowed to be used to disclose green power to consumers at the end of 
each year.  

For companies investing in RES-E a tax relief (EIA) exists – in October 2006 this was temporarily 
stopped due to budget restrictions.  The budget for 2007 was also claimed before the end of the year. For 
2008 a new budget is set, with more strict rules on energy efficiency rates and included technologies than 
in previous years.  

 

RES-H&C 

Several support instruments exist for RES-H&C. Investment subsidies are available through the CO2 
reduction plan (available budget is limited). Investments from companies can also be compensated 
through the tax relief (EIA). For (fossil) CHP the MEP applies with lower tariffs than for RES-E, which 
was described above for RES-E. The new SDE programme has also included the possibility to stimulate 
CHP installations.  

 

Biofuels 

In the past, biofuels have been stimulated only by R&D funds.  

From 2006 biofuels receive a tax relief, allowing fuel suppliers to sell fuel with a 2% share of biofuels for 
the same price as normal fuel.  

As of 2007 all Dutch fuel suppliers have an obligation to bring 2% biofuels (by energy content) to the 
market. The percentage must be met for both the total petrol consumption and the total diesel 
consumption. (Bioethanol, biomethanol, bioETBE and bioMTBE are eligible in the petrol market; 
biodiesel and biogas are eligible in the diesel market.) The share will increase to 5.75% in 2010. Moreover 
innovation in biofuels is further financially supported. 

Key factors 

The political instability in the past and resulting uncertainty on future energy support programmes resulted 
in withholding of new renewable energy investments.  

Other issues 

Administrative procedures for large wind and biomass projects (>50 MW) will be simplified and 
shortened through the new National Project Procedure (RPP, Rijks Projecten Procedure), which should be 
implemented for energy projects during 2006. 

Government and parliament are currently discussing an ownership-unbundling between the electricity grid 
on the one hand and production, trade and retail on the other. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

RES-E generation in the period 1990 to 2005 in the Netherlands has been depicted in Figure 
29. It can be seen that in this period annual RES-E production has increased from 735 GWh in 
1990 to 6,017 GWh in 2005. Remarkable is the strong growth of solid biomass as RES-E 
source since 1999. In 2003 solid biomass was responsible for an annual RES-E production of 
929 GWh, which almost doubled to 1,815 GWh in 2004, and reached 2,247 GWh in 2005, 
mainly due to co-firing. A strong increase can also be seen in wind power production. In 
particular onshore wind power production has increased steadily over the period, and reached 
2,027 GWh in 2005 (1,827 GWh in 2004). There has been a small near shore wind park 
operational in the Netherlands, which generates around 40 GWh per year (see Table 57). The 
first major offshore wind park (108 MW) was erected in 2006 and came into full operation in 
2007, while the second major offshore wind park (Q7, 120 MW) started construction in 2007. 
The market for new solar PV decreased in 2005 with 2,100 MWp installed capacity 
compared to 5,660 MWp in 2004.  
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Figure 29: RES-electricity production to 2005
24

 in the Netherlands 

Table 57 shows the data of electricity generation from RES in the Netherlands in 1997 and 
2005, as well as the average annual growth during this period. The absolute amount of RES-E 
production is clearly increasing, but due to the increasing electricity consumption the overall 
share of RES-E consumption originating from domestic production is only slowly increasing. 

                                                
24 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Table 57: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  288 294 0% 

Solid Biomass 0 2,247 - 

Biowaste 1,311 1,287 0% 

Geothermal electricity 0 0 - 

Hydro large-scale 91 88 0% 

Hydro small-scale 1 0 -100% 

Photovoltaics 1 34 42% 

Wind onshore 435 2,027 21% 

Wind offshore 40 40 0% 

Total 2,168 6,017 14% 

Share of total consumption [%] 3.5% 5.1%   

 

2.2 Current penetration of RES-H 

Biomass heat production in 2005 was 501 ktoe, a significant increase compared to 2004 when 
382 ktoe heat was produced from biomass. Solar thermal heat production is still relatively 
small with respect to biomass heat, but an average annual growth rate of 21% since 1997 has 
been reported for this technology. Production of geothermal heat is still low, increased until 
2004 up to 31 ktoe but decreased in 2005 to 17 ktoe. 

Table 58: Production of RES-heat in the Netherlands in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 384 501 4% 

Solar thermal heat 5 19 21% 

Geothermal heat incl. 
heat pumps 

0 17 - 

Total 389 537 5% 
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2.3 Current penetration of Biofuels 

With the obligation coming along and a tax exemption introduced in 2006, consumption of 
biofuels in the Netherlands is slowly increasing. . Biofuels consumption is currently 
exclusively bioethanol. According to data from UEPA and EBIO, the Netherlands produced 
around 11.5-12 kt bioethanol in 2006. In the coming years strong growth is expected, for both 
in biodiesel and bioethanol. 

Table 59: Consumption of Biofuels in the Netherlands in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 0 - 

Bioethanol 0 20 - 

Other biofuels 0 0 - 

Liquid biofuels 0 20 - 
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POLAND 

1. Summary of RES markets and policy 

Background 

The energy sector in Poland is still dominated by hard coal and lignite industries, which provide most of the 
country’s energy needs. Coal power and CHP plants dominate electricity generation in Poland. However, more 
than half of the capacity was built in the 1970’s and significant investment in new generation and modernisation 
of existing generation is required. The share of RES-E represented about 2.9% of gross electricity consumption 
in 2005. 

Poland requires all kinds of enterprises to maintain a renewable energy portfolio in the volume of electricity 
sold to final consumers of at least 5.1% in 2007, 7.0% in 2008, 8.7% in 2009 and 10.4% (which corresponds to 
7.5% in gross electricity consumption) in 2010 and in the following years. The key resource for achieving the 
targets is likely to be biomass, mainly forestry and agricultural residues and energy crops, as well as wind 
energy. 

RES targets 

RES: Poland has a proposed binding RES Directive target of 15% by 2020. 

RES-E: the target to be achieved in 2010 is 7.5% for Poland. 

Status renewable energy market 

Hydropower and biomass are the main kinds of RES-E in Poland. Hydropower has chances for a further 
development, as neither the big hydro power plants are fully used (due to antiquated equipment) nor the small 
plants. Biomass is considered to be the most promising renewable energy in Poland, for both electricity and 
thermal energy production. This is because Poland has a large energy crops potential, an abundance of straw, 
and also because biomass technologies and supply sources are relatively mature. Moreover, the investment costs 
are lower than for other maturing renewable energy technologies. The Polish government expects 4% of power 
generation to be derived from co-firing biomass with coal by 2010, however a large part of biomass will have to 
be in forms other than biomass from forestry or from the wood-processing industry (20% in 2010 and 60% in 
2014). Also wind energy, biogas and small hydro plants are expected to grow considerably in the coming years. 
Renewable energy market development was slow mainly due to the fact that the tradable Green Certificates 
System was not implemented until the end of 2005. 

Main supporting policies 

RES-E 

Law on Energy (1997, amended 2002, 2003, 2004, 2005, 2006): in the amendment in April 2005 tradable 
Certificates of Origin were introduced. 

Strategy for the Development of Renewable Energy Sector (2001) 

Obligation for Power Purchase from Renewable Sources (2000, amended in 2003 and 2005): all energy 
companies, who sell electricity to final consumers on Polish territory, are obliged to provide a certain minimum 
share of energy produced from RES (there is no differentiation among the RES) in their total yearly sale (5.1% 
in 2007, 7.0% in 2008, 8.7% in 2009 and 10.4% in 2010). 

In the case of not complying with the Quota Obligation, companies may pay a “compensation fee” instead of 
buying green electricity. This fee was 240 PLN/MWh (~60 €/MWh) for 2004 and has been updated every year 
(242.4 PLN in 2007). If the obliged company neither buys green electricity nor pays a compensation fee, the 
Energy Regulatory Authority may impose an administrative fine, which is at least 30% higher than the fee.  

Ordinance of the Minister of Finance on the Excise Tax (2002): an exemption from the excise tax on RES-E as 
well as for electricity produced from pump-storage hydropower plants was stipulated.  

 

RES-H&C 

Purchase obligation concerns the obligation to purchase electricity and heat from RES. 

The Environmental Protection Bank (BOŚ) is supporting RES investments (with a discounted interest rate of 
0.5%). The soft loans are provided to geothermal plants, small hydro, biomass boilers of installed power less 
than 5 MW, biofuels production, heat pumps and solar collectors. 

EcoFund supports projects financially in the form of non-repayable grants and since 2002 also by providing low 
interest loans. EcoFund (from 1992) provides grants from 10% up to 30% of the total project costs (for private 
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sector), exceptionally up to 50% (for municipalities). EcoFund supports the use of RES, such as biomass, 
geothermal energy, wind and solar energy, etc. 

Act on Support for Thermo-Modernisation Projects (1998). Under the “Thermo-Modernisation Programme”, 
investors receive a premium of 25% of the loan on realisation of the thermal modernisation investments. The 
replacement of a conventional heating system by another one using RES is included in the scope of investments 
described by the Law. The scheme is available to all investors, as owners or administrators of buildings, local 
heat sources and local heat distribution networks. 

Poland has the chance to use structural funds to improve its infrastructure as well. Goals listed in priorities of 
the Operational Programme “Infrastructure and Environment” refer to the development of use of renewable 
energy sources, including biofuels. 

 

Biofuel 

The Act on amendment of excise tax and amendment of some other acts (2007). 

The excise tax exemption applies to biocomponents intended for use in liquid fuels and liquid biofuels produced 
from agricultural raw materials, by-products and waste meeting the relevant quality requirements. The 
minimum biocomponents content required in liquid fuels in order to qualify for the exemption is 2%.  

The Act on liquid biocomponents and biofuels (June 2006). 

The Act on a system of fuel quality monitoring and control (June 2006). 

The most important issues covered by these acts are: 

• The introduction of an obligation to add a specified volume of bio-component to fuels placed on the 
market; 

• Higher content of biofuels in fuels for separate fleets (agreements with car producers); 

• The introduction of simplified procedures allowing the production of biofuels by farmers for their own 
use. 

Key factors 

End of 2005 the green certificate market started. In 2006 there were enough certificates on the market to meet 
the obligation, but in 2007 the obligation was probably not fulfilled (there is still no official data). Because of a 
shortage of green certificates on the market their price reached a “compensation fee” level (about 240 
PLN/MWh or 60 €/MWh).  

The exemption of RES-E from excise tax is a form of indirect subsidy for RES energy producers. 

Other issues 

There are environmental funds on all levels of administration supporting development of RES with grants or 
soft loans as well as an organisation called EcoFund that support environmental protection projects, including 
RES. In addition, low interest credits are available from banks when the money is used for environmental 
projects. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The total green electricity production in 2005 was 4,164 GWh. Hydropower in total makes 
the largest contribution to RES-E production, with large-scale hydropower accounting for 
32% of total RES-E production and small-scale hydropower for 21%. For the first time in 
2005 solid biomass became the single largest contributor to RES-E, overtaking large hydro. 
A large part of this is co-firing with coal. Electricity from solid biomass accounted for 41% of 
RES-E production in Poland in 2005. Biogas still has a relatively small contribution (111 
GWh in 2005), but is expected to continue its considerable growth in the near future, 
especially landfill gas. The contribution of onshore wind in Poland is also growing 
significantly, although it accounted for only 3% (135 GWh) of RES-E generation in 2005. 

The total installed capacity of large hydro-electric power stations is around 640 MW, and of 
the small ones 235 MW. In 2003 Zagorze wind farm with a capacity of 30 MW was put into 
operation. The installed wind power capacity in 2005 grew by 10 MW, from 63 MW at the 
end of 2004 to 73 MW at the end of 2005.  

Electricity generated from photovoltaic is virtually not used in Poland.  
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Figure 30: RES-electricity production to 2005
25

 in Poland 

 

                                                
25 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 
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Figure 31: RES-electricity production to 2005 in Poland, excluding large hydro 

 

Table 60: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 111 - 

Solid Biomass 162 1,719 34% 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 1,958 1,339 -5% 

Hydro small-scale 568 860 5% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 2 135 69% 

Wind offshore 0 0 - 

Total 2,690 4,164 6% 

Share of total consumption [%] 1.9% 2.9%   
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2.2 Current penetration of RES-H 

The heat production from biomass has hardly increased since 1997 and remained stable 
around 3700 - 3800 ktoe per year. The contribution of biogas to biomass heat almost doubled 
in 2005, from 24 ktoe in 2004 to 41 ktoe in 2005. Geothermal makes some contribution to 
RES-H in Poland and is growing steadily, at an average annual rate of 4% between 1997 and 
2995. 

Table 61: Production of RES-heat in Poland in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 3,657 3,862 1% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

18 24 4% 

Total 3,675 3,886 1% 

 

2.3 Current penetration of Biofuels 

Poland has the highest biofuel consumption of the new Member States, and in 2006 was 
ranked eighth in the EU in terms of overall biofuel use. Biofuel consumption in 2006 was 
split roughly evenly between biodiesel and bioethanol (see Table 62). 

Biodiesel production capacity in Poland by the end of 2007 was around 250 kt/yr, according 
to EBB. Bioethanol production in Poland in 2006 was around the 100 kt/yr mark, although 
data from UEPA and EBIO differ slightly.  

Table 62: Consumption of Biofuels in Poland in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 42 - 

Bioethanol 0 53 - 

Other biofuels 0 0 - 

Liquid biofuels 0 95 - 
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PORTUGAL 

1 Summary of RES markets and policy 

Background 

Extreme dependence on external energy sources has pushed the Portuguese Government to launch 
several energy plans and financing measures in order to promote RES-E development. Incentives 
for renewable electricity mainly comprise investment subsidies and RES-E production incentives 
(through the establishment of a feed-in tariff scheme consisting of a fixed tariff per kWh for each 
RES technology). Guidelines and objectives related to the energy strategy of the country are 
reported in the National Energy Strategy approved in October 2005. 

RES targets 

RES: Portugal has a proposed binding RES Directive target of 31% by 2020. 

RES-E: the target to be achieved by Portugal in 2010 from the EU Directive is 39% of gross 
electricity consumption. Nationally the Portuguese government has set a higher target  of 45% 
RES-E by 2010. 

Biofuels: Portugal has set target to introduce biofuels on a range of 5.75% to 10% of the total 
transport fuel consumption by 2010. 

Portugal set a target of approximately 1.15% biofuel in 2005. This target consisted of 50,000 tonnes 
of biodiesel and 15,000 tonnes of bioethanol (together roughly 1% of the fuel sold to the road 
transport sector) plus 18,000 tonnes of biodiesel covered by voluntary agreements with public or 
private undertakings operating public passenger transport fleets. 

Biomass: Portugal has set a target of increasing biomass capacity to generate 250 MW of electricity 
by 2010. 

Wind: national target to reach 5,100 MW installed capacity by 2010. 

Hydropower: Portugal is aiming to strengthen its current hydroelectric infrastructure to achieve 
5,575 MW in electricity generation by 2010 and achieving a 70% rate of exploitation of national 
hydroelectric generating capacity potential in the medium term.  Hydro power is a clear priority of 
the national energy policy, and Portugal aims at exceed an installed capacity of 7,000 MW by 2020. 

Small hydro: Capacity target of 400 MW by 2010. 

Status renewable energy market 

In its country’s energy policy, national government has set goals and actions for the development 
of RES-E. Power generation capacity based on RES-E in 2006 totalled 7,000 MW.  

Main supporting policies 

RES-E 

National government supports RES-E in the country through fixed feed-in tariffs (guaranteed for a 
period if 15 years) and investment incentives up to 40%.  

The Decreto Lei 33-A/2005 introduced fixed feed-in tariffs. The exact feed-in tariff depends on: a 
monthly inflation correction; the time of feed-in (peak / off peak); and the technology used and 
characteristics of the resource (coefficient Z). From 2007 a number of different categories of 
technology, in particular for wave power, were introduced. The table below lists average feed-in 
tariff levels and their evolution from 2004, through 2006, to 2007. 
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Duration 2004 2006 2007 

fixed  fixed  fixed  fixed  
RES Technology 

(years) (€/MWh) 
(€/MWh

) 
(€/MWh

) 

< 5MW 75 
Wind 

> 5MW 
90 74 

74 

< 5kW 450 450 450 
5kW - 5MW 317 Photovoltaics 

> 5MW 
245 310 

310 

<5 kW 470 Photovoltaics 
microgeneration >5 kW 

- - 
355 

< 5MW 273 
Solar thermal 

5-10MW 
- - 

267 
< 5MW 77 

Small hydro 
5-10MW 

78 75 
75 

< 5MW 109 
Forest biomass 

> 5MW 
78 110 

107 
< 5MW 104 

Animal biomass 
> 5MW 

- - 
102 

< 5MW 117 
Biogas (AD) 

> 5MW 
- 102 

115 
< 5MW 54 MSW 

(combustion) > 5MW 
70 75 

53 

< 5MW 76 RDF 
(combustion) > 5MW 

- - 
74 

Wave 247 - - 
demonstration <4MW - - 260 

pre-commercial <20MW  - - 191 
commercial first 100MW - - 131 
commercial next 150MW - - 101 

next commercial 

15 

- - 76 

 

Wind: 2004 tariff only up to 2000 full load hours; 2006 tariff for all full load hours 

In 2005 a tender for the construction of 1500 MW wind was launched. In 2006 several tenders for 
the grid connection of biomass power plants were ongoing. Up to August 2007 3,336 MW of wind 
power had been approved.  

In addition investment subsidies up to 40% and tax deductions are available to support RES. For 
the period 2000 to 2006 the Operational Program for Economic Activities (POE) was the financial 
instrument of the Ministry of Economy to support projects in the energy sector under the third 
Community Support Framework (QCA III). 

For the implementation of the Guarantee of Origin the grid operator REN is designated as the 
issuing body. 

At the regional level the Legislative Assembly of Açores adopted in July 2006 a regional 
programme (PROENERGIA) to establish economic incentives for the production of renewable 
energy. 

 

RES-H 

Investment subsidy is available for biomass, solar thermal and geothermal heat (within the POE - 
see above). Accelerated depreciation on solar thermal equipment investment scheme. 

The new Portuguese buildings code includes an obligation to install solar thermal systems or some 
other form of renewable energy providing a similar energy saving. The obligation only covers 
certain buildings. Amongst other restrictions, it applies to buildings with South-East to South-
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person assumed occupancy in the building. 

On a regional level the Parliament of Madeira adopted in December 2001 a regional programme of 
non-returnable grants for domestic solar thermal systems (SIEST). 

 

Biofuel 

According to Portugal’s country report under the Biofuels Directive the Decree-Law which 
transposes Directive 2003/30/EC into national law was adopted by the government on 21 March 
2006 and includes the following measures to promote the use of biofuels: 

- total or partial exemption from excise duty for these fuels (in particular the Imposto sobre 

Produtos Petrolíferos (ISP) [tax on petroleum products] up to a quota set annually [the draft 
legislation stated that in 2005 this should correspond to 1% of the market in fuels for road 
transport purposes]; 

- biofuels produced in pilot projects may be covered by total ISP exemption beyond the quota 
fixed for that year, subject to conditions to be laid down by the Direcção Geral de Alfândegas e 
Impostos Especiais de Consumo [Directorate-General for Customs and Excise]; 

- it provides for the possibility of imposing a quota for biofuels in transport fuels, where the 
amount incorporated in the preceding year was significantly lower than expected. 

- the draft legislation also provides for the possibility of establishing voluntary agreements with 
fuel providers on the use of biofuels in blends higher than 15% with public or private undertakings 
operating public passenger transport fleets. 

Portugal has also conducted a number of events to publicise biofuels, including debates on their 
introduction in Portugal and demonstrations of the production of biofuels from waste cooking oil 
and their use.  

Key factors 

Feed-in tariffs deliver investment certainty. The tariffs differ for different technologies. The 
various support measures are all part of one national strategy and work well together. A 
monitoring system will guard the process of RES development. 

The tax measures may change with government structure or budget. 

Other issues 

Even if the policies will be successful including the plans for large hydro infrastructures, the 
development will be not enough to achieve the general RES-E consumption goals established in 
the Directive. The targets were derived from high hydropower performances in the year 1997, with 
hydropower production 22% above long-term average production. Grid capacity problems hamper 
a larger uptake of renewable electricity in some Portuguese regions. Complex and slow licensing 
procedures have resulted in long lead times for new small-scale hydropower production. In July 
2004 the Portuguese government published their national sustainable development strategy. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The production of RES-E in Portugal is dominated by large hydro power, as can be seen in 
Figure 32. In the period from 1990 to 2005 large scale hydro power production varied 
between 4.2 TWh (2005) and 14.2 TWh (1996), due to climatic conditions. Hydropower is an 
important part of Portugal’s national energy policy, yet 2005 experienced particularly low 
water flows. Other important RES-E sources are small-scale hydro with a production of 495 
GWh in 2005, and solid biomass with a production of 1,350 GWh in 2005. Electricity 
production from biowaste and biogas has also started to grow during the last few years. 
Electricity from biogas also doubled from 15 GWh in 2004 to 35 GWh in 2005. Electricity 
from biowaste increased from 216 GWh in 2004 to 296 GWh in 2005. 

The national government is putting strong efforts into developing the wind sector. Current 
installed capacity has increased from a value of 268 MW in 2003 to 1,681 MW in 2006 and to 
1,984 MW by the middle of 2007, all onshore. Electricity from wind power reached 1,773 
GWh in 2005. 

So far solar PV makes a relatively small contribution to RES-E, however it is showing 
encouraging growth. Since 2007 Portugal has been home to the world’s largest photovoltaic 
power station plant in Moura.  
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Figure 32: RES-electricity production to 200526 in Portugal 

                                                
26 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Figure 33: RES-electricity production in Portugal to 2005 excluding large hydro 

 

Table 63: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas 1 35 56% 

Solid Biomass 1,035 1,350 3% 

Biowaste 0 296 - 

Geothermal electricity 51 71 4% 

Hydro large-scale 12,467 4,236 -13% 

Hydro small-scale 638 495 -3% 

Photovoltaics 1 3 15% 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 36 1,773 63% 

Wind offshore 0 0 - 

Total 14,229 8,259 -7% 

Share of total consumption [%] 38.5% 15.6%  
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2.2 Current penetration of RES-H 

Biomass is the most important RES-heat source. Production has increased steadily during the 
last years to reach 2,505 ktoe in 2005. Solar thermal heat and geothermal heat production 
are still relatively small when compared to biomass heat, with a contribution of 22 ktoe and 9 
ktoe in 2005 respectively.  

Table 64 Production of RES-heat in Portugal in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 1,689 2,505 6% 

Solar thermal heat 16 22 5% 

Geothermal heat 
incl. heat pumps 

1 9 37% 

Total 1,706 2,536 6% 

 

2.3 Current penetration of Biofuels 

Biofuels consumption is still relatively low in Portugal, although consumption increased 
greatly between 2005 and 2006. Consumption is so far entirely biodiesel, and has increased 
from less than 1 ktoe in 2005 to over 58 ktoe in 2006. 
 
In terms of biofuel production, the following new plants were scheduled for the end of 200527: 

- completion of two industrial units with a total biodiesel production capacity of 
140,000 tonnes per year; 

- entry into operation of a bio-ETBE production unit with a production capacity of 
50,000 tonnes per year. 

 
In 2006 a biodiesel plant with production capacity valued at 120,000 tonnes per year was put 
into operation. The new plants have greatly boosted biofuels consumption in Portugal, in 
particular biodiesel which dominates the biofuel market. A further plant with total biodiesel 
production capacity of 100,000 tonnes was opened in August 2007.  

Table 65: Production of Biofuels in Portugal in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 58 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 0 58 - 

 

                                                
27 According to Portugal’s second national report (January 2006) under Directive 2003/30/EC. 
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ROMANIA 

1 Summary of RES markets and policy 

Background 

Romania has significant fossil fuel (coal, oil and natural gas) and hydroelectric resources, and has the 
potential to be energy self-sufficient for several decades. Since Romania has significant existing resources 
the development of renewables is not a primary concern. Romania has a nuclear power plant at Cernavoda 
(Unit 1 in operation, Unit 2 under construction). Unit 1 provides about 10% of total electricity. Having 
plenty of renewable resources, Romania has currently only developed hydropower in significant amounts. 

RES targets 

RES: Romania has a proposed binding RES Directive target of 24% by 2020. 

RES-E: the target to be achieved is 33% of gross electricity consumption (8.3% w/o large hydro) and 11% 
of gross energy in 2010. 

Status renewable energy market 

Currently about one-third of the total electricity is supplied by hydropower. There is virtually no 
deployment of other RES-E technologies. 

Main supporting policies 

RES-E 

Government Decision (GD) 1892/2004 introduced a quota system with TGC for new RES-E. The 
mandatory quota for electricity suppliers increases from 0.7% in 2005 to 4.3% in 2010. TGCs are issued 
by the TSO to electricity production from wind, solar, biomass or hydro power generated in plants with 
less than 10 MW capacity (new or refurbished since 2004). The Romanian Energy Regulatory Authority 
(ANRE) can adjust the annual values of the mandatory quota at the beginning of each year depending on 
the evolution of the domestic electricity consumption. A minimum and maximum price for the TGCs is 
determined annually by ANRE. A supplier who fails to fulfil his quota has to pay the maximum price. 

The Commercial Code on wholesale electricity market approved in 2004 establishes rules on the 
mandatory dispatch and priority trade of RES-E. 

GD 1429/2004 introduced the GoO, which will be administered by ANRE. 

Law on Electricity (2003) and Law on Energy Efficiency (2000) (subsidies) 

GD regarding the promotion of energy generation from renewable sources (443/2003) 

New law on electricity (2007): Article 66 provides for accelerated depreciation of investments made in 
renewable energy sources.  

Fund for Environment, Fund for Energy Efficiency (Fixed feed-in tariff: for autonomous small wind 
systems up to 110 - 130 €/MWh possible).  

GD on approving the Strategy for using RES (1535/2003) 

 

RES-H&C 

Law on Electricity (2003) – general provisions regarding promotion of RES-E; include also cogeneration 
units producing heat and electricity from RES. The priorities of the Romanian Energy Efficiency Fund 
(2002) in financing energy efficiency projects are in line with the annual Government programmes. The 
use of RES for heating is in the fund priorities list. 

 

Biofuels 

The provision of the Directive 2003/30/EC has been transposed entirely in GD 1844/2005 concerning the 
promotion of the use of biofuels and other renewable fuels for transport, published in the Official Monitor, 
no. 44 from 18 January 2006. 

To reach the established target, this GD was amended in the form of GD 456/2007, published on 22 May 
2007, which establishes the gradual introduction of a minimum percentage of biofuels in conventional 
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fuel. 

Romania has taken a series of actions to contribute to the promotion of the use of biofuels or other 
renewable fuels including the introduction in the Fiscal Code of an excise exemption for biofuels and 
other renewable fuels. 

Key factors 

In Romania there is good potential for RES and also good indigenous engineering know-how, but a lack 
of operational experience could be an issue. While the industry has a proven capability to transfer and 
implement modern technologies for RES it is also a “must” to absorb the acquis, including the renewables 
part. The problem is lack of finance from state or commercial resources. 

Neither the Fund for Environment, nor the Fund for Energy Efficiency has supported renewable energy 
projects so far, although the theoretical possibility exists. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E  

Romania has a high share of large hydropower in electricity consumption. It also has a large 
potential for small hydroelectric power plants (6 TWh smaller than 10 MW) which has only 
so far been developed to a small extent. Together small and large hydro power accounted for 
35.8% of total electricity in Romania. There is almost no non-hydropower RES-E production. 
Within the Romanian state programme for energy it is planned to install wind power with a 
total capacity of 550 MW by 2010.  
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Figure 34: RES-electricity production to 2005 in Romania
28

 

                                                
28 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data. 
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Table 66: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 0 - 

Solid Biomass 0 0 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 17,509 19,530 1% 

Hydro small-scale 462 676 5% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 0 - 

Wind offshore 0 0 - 

Total 17,971 20,206 1% 

Share of total consumption [%] 31.3% 35.8%   

 

2.2 Current penetration of RES-H 

Biomass contributes considerably to Romania’s heat consumption. About 70% of the 
remarkable firewood resources are currently utilised. A large amount of other biomass usage 
is from straw. Direct burning in kilns, stoves for space heating, cooking and hot water 
preparation in private households consumes about 95%, the remaining 5% is used by industry.  

From 1979 in Romania a large scale programme for various solar thermal applications has 
been implemented. However, only a small part (about 10%) of the installed 1 million m2 of 
collector area is still in operation.  

Geothermal heat is significant in Romania but has not shown any significant change during 
the period 1997 to 2005. 

Table 67: Production of RES-heat in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 3,296 3,184 0% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

67 68 0% 

Total 3,363 3,252 0% 
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2.3 Current penetration of Biofuels 

So far there is no significant consumption of biofuels in Romania. 
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SLOVAK REPUBLIC  

1 Summary of RES markets and policy 

Background 

The Republic of Slovakia is a net importer of energy. Currently renewable energy represents only about 3.5% 
of the total primary energy consumption although this is increasing and the State Energy Policy declares the 
intention to reach a share of renewable energy in total energy consumption of 6% by 2010. Currently hydro 
power is the only renewable energy source with a notable share in total electricity consumption, although both 
biomass and geothermal sources contribute to renewable heat production. 

RES targets 

RES: The Slovak Republic has a proposed binding RES Directive target of 14% by 2020. The country has set 
a national target to reach a share of 6% renewable energy in total energy consumption by 2010. 

RES-E: the target to be achieved in 2010 is 31% for Slovakia. 

Biofuel: the Slovak Republic has set a biofuels target of 5.75% in 2010, directly in line with the 2010 target 
suggested in the EU Biofuels Directive. Targets for interim years are: 2.5% in 2006, 3.2% in 2007, 4% in 2008 
and 4.9% in 2009. 

Status renewable energy market 

The current use of renewables without considering hydropower is negligible. For small hydro there is an 
extended development programme with 250 selected sites for building small hydro plants, which could 
amount to a total installed capacity of 93 MW. Biomass is the renewable energy source with the highest 
additional mid-term potential of all RES, followed by biogas. Only a very small portion of the biomass 
potential is currently used. The Government’s priority is to use this source only in remote, mountainous, rural 
areas, where natural gas is not available. 

Main supporting policies 

RES-E 

The main relevant background pieces of legislation are: Energy Policy of the Slovak Republic (5/2000); 
Programme Supporting Energy Savings and Utilisation of RES (2000); Act on Energy No.70/1998 (2001) 
(obligatory purchase); Renewable Energy Concept (2003); and the Act on Energy and amending certain acts 
(2004).  

The 2004 act guarantees the priority regarding transmission, distribution and supply of RES-E and the issue of 
Guarantees of Origin. The Programme supporting Energy Savings and Utilisation of RES (2000) aims to 
create favourable conditions for investments in energy efficient technologies and utilisation of RES. Eligible 
projects include construction of small hydro power plants; energy use from biomass; installation of solar 
collectors; the use of geothermal energy; and the use of wind energy. 

Different types of support schemes exist for RES-E in the Slovak Republic. The first is a tax relief on the use 
of RES for electricity production. The tax exemption is valid for the calendar year in which the facility 
commenced operation and then for five consecutive years. In April 2003, the Ministry of Economy adopted 
further programmes, which aim to promote RES-E based on subsidies. This programme provides financial 
support of up to €100,000 for the (re)construction of RES-E facilities and it is supposed to be in force until the 
end of 2006.  

In 2005 a fixed feed-in tariff for RES-E was introduced. Decree No. 2/2005 of the Regulatory Office for 
Network Industries (2005) set out the fixed feed-in tariffs available for RES-E.  

The prices have been set so that a rate of return on the investment is 12 years when drawing a commercial 
loan. These fixed prices will be increased for the next year by the core inflation index published by the 
Statistical Office of the Slovak Republic. 

The table below shows fixed feed-in tariff levels for 2006 and 2007. 
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2006 2007* 

fixed  fixed  fixed  fixed  
RES Technology 

(SKK/MWh) (€/MWh) (SKK/MWh) (€/MWh) 

Wind 1950 - 2565 55 - 72 1700 - 2940 51 – 88 

Hydro <5 MW 1950 - 2750 55 - 78 2000 - 2820 60 – 84 

Solar 8200 231 8410 251 

Geothermal 3590 101 3680 110 

Biogas 2560 - 4200 72 - 118 2190 - 2650   65 – 79 

Biomass combustion 2050 - 3075 58 - 87 2630 – 4310 79 – 129 

* Note: Exact level of feed in tariff depends on exchange rate. Here 1€ = 33,467 SKK 

 

If some kind of EU fund or Slovak Republic financial subsidy was used to build a RES-E installation, then the 
level of the feed in tariff available decreases. The level decreases according to the level of subsidy, according 
to the following table: 

Subsidy (total price of investment) Percentage decrease of fixed tariff 

up to 30 % 4 % 

up to 40 % 8 % 

up to 50 % 12 % 

above 50 % 16 % 

 

RES-H&C 

The Programme supporting Energy Savings and Utilisation of RES (2000) is also relevant for RES-H as 
eligible technologies include: energy use from biomass; installation of solar collectors; the use of geothermal 
energy; and the use of heat pumps. 

In April 2003, the Ministry of Economy adopted a programme which aims to promote energy savings and 
RES. This programme offers financial support of up to €100,000 for the (re)construction of renewable energy 
facilities. The support can cover up to 100% of bank interest rates, up to 75% of investment costs or up to 25% 
of non-investment costs of the relevant facility. The amount depends on the site and region where the facility 
is placed. 

 

Biofuel 

National Programme of Biofuel Development (2005) 

The Slovak Republic has set a biofuels target of 5.75% in 2010, directly in line with the 2010 target suggested 
in the EU Biofuels Directive. Targets for interim years are: 2.5% in 2006, 3.2% in 2007, 4% in 2008 and 4.9% 
in 2009. 

Key factors 

• New fixed feed-in tariffs available for RES-E. 

• Broad programme supporting Energy Savings and Utilisation of RES (2000) covers many RES-E and 
RES-H technologies. 

• Tax relief available on usage of RES for electricity production. 

• The Government supports investments in remote, mountainous, rural areas. 

• Extended development of the hydro potential is ongoing. 

• High levels of investment subsidy are offered for RES-H. 
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Other issues 

Government regulation 124/2005 enforcing the rules for the operation of the electricity market states that 
Guarantees of Origin will be issued by the Regulatory Office for Network Industries.  
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2 Current penetration of RES 

2.1 Current penetration of RES-E  

With the exception of hydropower the contribution of RES-E did not grow significantly 
during the last decade in the Slovak Republic. Hydro power capacity did grow significantly 
during the first half of the `90ies, due to the building of the 720 MWe Gabcikovo hydro 
power plant on the Danube. The total installed capacity of hydro power stations is around 
1,590 MW. As of today there are no large scale wind farms. There is currently only 5.1 MW 
of wind capacity installed. Currently very small wind turbines with a size of one, three, and 
seven kW are produced locally for battery charging, water heating, and connections to the 
public grid. Another local manufacturer is in the process of developing a 100 kW turbine with 
20 metre rotor diameter. There is some contribution to RES-E from solid biomass, and 
increasingly also from biogas and biowaste. 
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Figure 35: RES-electricity production to 200529 in Slovakia 

                                                
29 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Table 68: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 4 - 

Solid Biomass 0 4 - 

Biowaste 0 23 - 

Geothermal electricity 0 0 - 

Hydro large-scale 4,064 4,578 1% 

Hydro small-scale 0 60 - 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 7 - 

Wind offshore 0 0 - 

Total 4,064 4,676 2% 

Share of total consumption [%] 14.3% 16.6%   

 

2.2 Current penetration of RES-H 

Biomass is the most important source for RES-H in the Slovak Republic and its utilisation 
has grown by an average of 84% per year between 1997 and 2005. Geothermal waters in the 
Slovak Republic are being utilised in several locations to heat structures, swimming pools and 
greenhouses (at the town of Galanta geothermal energy heats 1,240 flats and one hospital). 
Solar thermal heat utilisation in the country is at a very low level. 

Table 69: Production of RES-heat in the Slovak Republic in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 5 358 84% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

46 72 7% 

Total 51 431 35% 
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2.3  Current penetration of Biofuels 

In 2005 biofuel consumption in the Slovak Republic was just over 9 ktoe. At the time of 
writing no data was available for biofuels consumption in the Slovak Republic in 2006. Both 
biofuel consumption and production in the country is entirely biodiesel at present.  

Production capacity for biodiesel in the Slovak Republic stood at 99 kt/yr at the end of 2007 
(source: EBB), the third highest of the new EU Member States after Poland and the Czech 
Republic.  

Table 70: Consumption of Biofuels in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Liquid Biofuels 0 9 - 
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SLOVENIA 

1 Summary of RES markets and policy 
Background 

Slovenia is highly dependent on energy imports. The main domestic energy sources are coal, hydro 
power and wood-based biomass. The National Energy Programme (NEP), adopted in April 2004, sets 
the main strategic priorities of the energy sector development with a view towards sustainability and 
security of supply. One of the main aims in the NEP is to increase the share of RES in total primary 
energy consumption from 8.8% in 2001 to 12% by 2010. Currently the contribution of RES to the 
national energy balance is about 9% and comes mostly from hydro power and biomass. Hydro power 
represents about one-third of Slovenia’s electricity generating capacity. However, many of the 
smaller hydro plants are very old and will need to be refurbished to remain operational. 

RES targets 

RES: Slovenia has a proposed binding RES Directive target of 25% by 2020. Slovenia has set a 
national target to reach a share of 12% renewable energy in primary energy consumption by 2010. 

RES-E: the target to be achieved in 2010 is 33.6% for Slovenia. 

RES-H: the National Energy Programme (2004) sets the goal to increase the share of renewable 
energy for heating from 22% in 2002 to 25% in 2010. 

Biofuel: Slovenia has set biofuels targets of 1.2% in 2006, 2% in 2007, 3% in 2008, 4% in 2009 and 
5% in 2010. The 2010 target is slightly below the guideline in the EU Biofuels Directive. 

Status renewable energy market 

In 2003 RES represented about 25% of electricity generation, of which almost 97% was hydro power 
and the remainder biomass. Refurbishment of existing small-scale hydro plants as well as increasing 
the capacity of the large-scale units is part of the Government’s renewable energy strategy. The 
renovation of hydro power plants will increase the efficiency of these units, and could add as much as 
150 MWe in generating capacity. The Government would also like to develop another five hydro 
power plants along the lower Sava River, which could add a further 200 MWe of new hydro capacity 
to the system by 2010. More than 54% of land in Slovenia is covered with forest.  

Main supporting policies 

RES-E 

Relevant legislation in Slovenia is: the Law on Energy (1999, amended 2000, 2002, 2004, 2005); 
Regulation on CO2 emission tax (1996, amended 2002); National Energy Programme (2004); and the 
Decree on Prices and Premiums for Purchase of Electricity from Qualified Producers (2004).  

According to the Law on Energy the network operators are obliged to purchase electricity from 
“qualified producers” either for fixed feed-in tariffs or premium feed-in tariffs. The RES-E producer 
chooses between the fixed and the premium tariff. The network operator and the qualified producer 
sign a Purchase Agreement covering the purchase of electricity from the qualified producer for a 
period of 10 years. On the basis of the Purchase Agreement, the network operator then buys 
electricity at the uniform annual price or pays the qualified producer a uniform annual premium for 
electricity which the latter has sold independently or via an intermediary.  

Uniform annual prices and uniform annual premiums are set at least once a year by the Slovenian 
Government. The Government takes into account the growth in the costs of essential goods published 
by the Statistical Office of the Republic of Slovenia for the past period, changes in the prices of the 
basic fuel that is used to generate electricity in qualified power plants, and the expected average 
annual price of electricity on the market. So far 2006 prices and premiums remain unchanged from 
2004 prices and premiums however. 

Uniform annual prices and premiums for an individual qualified power plant apply for five years 
from the start of operation, and are then reduced by 5%. Ten years after the start of operation they are 
reduced by 10% relative to the original tariff. The start of operation is the day the plant begins to 
deliver electricity to a public network on the basis of their operating licence. 
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Duration 2004 - present 

fixed  premium fixed  premium fixed  premium 
RES 

Technology 
Capacity  

(years) (years) (SIT/MWh) (SIT/MWh) (€/MWh) (€/MWh) 

Up to 1 MW 14,750 6,750 62 28 
Hydro 

1-10 MW 14,230 6,230 59 26 

Up to 1 MW 16,690 8,690 70 36 
Biomass  

Over 1 MW 16,170 8,170 68 34 

Up to 1 MW 12,670 - 53 - Biogas 
(landfill and 
sewage gas) Over 1 MW 11,710 - 49 - 

Biogas 
(animal waste) 

- 28,920 - 121 - 

Up to 1 MW 14,550 6,550 61 27 
Wind 

Over 1 MW 14,050 6,050 59 25 

Geothermal - 14,050 6,050 59 25 

Up to 36 kW  89,670 81,670 374 341 
Solar 

Over 36 kW 

After 5 years 
tariff reduced by 

5%. 
After 10 years 

tariff reduced by 
10%. 

15,460 7,460 65 31 

* Exchange rate used €1 = 239,66 SIT from FXConverter http://www.oanda.com/convert/classic 

Uniform annual prices and uniform annual premiums do not include VAT. 

Subsidies or loans with interest rate subsidies are also available. Financial incentives are intended for 
the use of RES for heating and electricity and for highly efficient cogeneration plants. Most RES 
investment subsidies are worth up to 40% of the investment cost. For investments in remote areas 
with no possibility of connection to the electricity network (solar collectors, PV and biomass), there is 
the possibility to apply for an additional 20% subsidy (in total up to 60%) of the investment costs. 

 

RES-H&C 

The National Energy Programme (2004) sets the goal to increase the share of renewable energy for 
heating from 22% in 2002 to 25% in 2010. 

Subsidies or loans with interest-rate subsidies are provided. Financial incentives are intended for the 
use of RES for heating and electricity and for highly efficient cogeneration plants. For RES-H 
investments the subsidy is normally up to 40% of the investment.  

 

Biofuel 

The Action Plan for the reduction of greenhouse gases (2003) is the core Slovenian programme 
document for the introduction of measures to promote the use of biofuels for transport. 

The Excise Duty Act (Slovenian Official Gazette No 84/98, last amended in No 122/06), exempts 
biofuels used as motor fuels from the excise inspection and payment system when used in their pure 
form. When biofuels are blended with fossil fuels, a maximum 5% exemption from the payment of 
excise duty can be claimed, or more for standard fuels containing biofuels. 

Rules on the content of biofuels in motor vehicle fuels (2005): According to these rules distributors of 
motor fuel for road transport must ensure that the average annual quantity of biofuels in all fuels 
placed per calendar year on the motor fuel market in the territory of Slovenia amounts to: at least 
1.2% in 2006, 2% in 2007, 3% in 2008, 4% in 2009 and 5% in 2010. In effect this is a biofuels 
obligation placed on fuel distributors. 

 

Key factors 

• Attractive feed-in tariffs have been offered since 2004 with long term guaranteed contracts. 
RES-E producers are offered the choice between a fixed tariff and a premium tariff on top of 
the wholesale electricity price. 

• Complicated procedures for acquiring the administrative permissions.  

• A number of loans, subsidies and low interest rates are available for renewable project 
development. 

• Fuel suppliers are obligated to provide an increasing percentage of biofuel onto the Slovenian 
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market each year to 2010. This is in addition to some tax exemption for biofuels. 

Other issues 

High initial costs (administrative taxes for example) 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The share of RES-E in Slovenia has been almost constant since 1990. The most heavily 
utilised renewable electricity source in Slovenia is large hydro. It supplies about 25% 
Slovenia’s electricity, which amounted to about 3600 GWh in 2004, although only 3,078 in 
2005. Besides the larger hydroelectric generating units, there exist approximately 40 very 
small hydro power units, generating 383 GWh in 2005. The installed capacity of biogas 

installations is about 3.5 MW. There are no wind power plants installed in Slovenia. The 
installed capacity in photovoltaics is very low. Photovoltaic applications have been 
implemented on an experimental basis in the telecommunications sector. The current RES-E 
penetration in terms of the actual power generation is shown in Figure 36. 
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Figure 36: RES-electricity production to 2005
30

 in Slovenia 

                                                
30 Based on EUROSTAT data, national statistics, data from sector organisations and IEA data.   
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Table 71: RES-electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 32 - 

Solid Biomass 0 82 - 

Biowaste 0 0 - 

Geothermal electricity 0 0 - 

Hydro large-scale 3,092 3,078 0% 

Hydro small-scale 147 383 13% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 0 - 

Wind offshore 0 0 - 

Total 3,239 3,575 1% 

Share of total consumption [%] 28.2% 24.2%   

 

2.2 Current penetration of RES-H 

Biomass is the main RES-H source with a production of 448 ktoe in 2005. Use of 
geothermal heat is low but not insignificant and has remained relatively stable between 1997 
and 2005 (15 ktoe in 2005). Solar thermal heat use is very low. 

Table 72: Production of RES-heat in Slovenia in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 260 448 8% 

Solar thermal heat 0 0 - 

Geothermal heat incl. 
heat pumps 

12 15 3% 

Total 272 463 8% 
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2.3 Current penetration of Biofuels 

Biofuel consumption in Slovenia began in 2005 and totalled 5 ktoe in that year. In 2006 
consumption was slightly lower, at only 3 ktoe. Biofuel consumption is currently entirely 
biodiesel. According to EBB, biodiesel production capacity at the end of 2007 stands at 17 
kt/yr. 

Table 73: Consumption of Biofuels in Slovenia in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 3 - 

Bioethanol 0 0 - 

Other biofuels 0 0 - 

Liquid biofuels 0 3 - 
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SPAIN 

1 Summary of RES markets and policy 

Background 

In 1997 Spain introduced a strong programme to support RES, which has resulted in an enormous 
growth in new capacity, mainly wind power. Feed-in tariffs and premiums provide high 
transparency and certainty in the market and are therefore the main drivers for this growth. 

RES targets 

RES: Spain has a proposed binding RES Directive target of 20% by 2020. Nationally, in the “Plan 
de Energías Renovables 2005-2010” (August 2005) the Spanish Government sets the goal of 
meeting 12.1% of total energy consumption from renewable energy sources in 2010 in Spain. 

RES-E: the target to be achieved by Spain in 2010 under the RES-E Directive is 29.4% of gross 
electricity consumption. The 2005 Plan de Energías Renovables sets a national target of 30.3% 
RES-E by 2010 and sets new capacity targets for 2010 including wind (20,155 MW), PV (400 
MW), solar thermal (4.2 million m2), solar thermal electric (500 MW) and biomass (1,695 MW). 

Biofuels: in the Spanish report (June 2005) to the Commission under Biofuel Directive 2003/30/EC 
is stated that the reference value for the national targets for the marketing of biofuels and other 
renewable fuels in the transport sector is 0.40% (calculated on the basis of the energy content) by 31 
December 2005. This is lower than the 2% target 31 December 2005 indicated in article 3.1(b) of 
the Biofuel Directive. The 2005 Plan de Energías Renovables sets a 2010 biofuels target of 5.83% 
of transport fuels. 

Status renewable energy market 

Wind power has developed impressively. The biomass sector still needs an integral policy which 
recognises the added value of environmental and rural development. Small hydro needs to 
overcome the administrative barriers. From 2005 on the construction sector is required to install 
thermal or photovoltaic solar panels on all new and renovated buildings (solar obligation).  

Main supporting policies 

RES-E 

The Spanish Renewable Energy Act (Real Decreto 436-2004) obliges operators to buy the 
electricity generated from renewable sources. RES producers may choose between a fixed feed-in 
tariff and a premium price on top of the market price of electricity. In addition investment support is 
provided. Tariffs are specified for plants ≤ 50MW.  

The new Spanish Renewable Act (Real Decreto 661/2007 dated 25 May 2007) regulates electricity 
production under the Special Regime. It modifies and replaces the economic and legal scheme 
regulating the Special Regime in force so far RD 436/2004, to meet the following needs:  

• Regulate some technical aspects to remove barriers to new capacity. 

• Disengage the premium tariff from the average or reference electricity tariff in order to avoid 

windfall profits. 

• Increase incentives for cogeneration and biomass. 

• Establish targets of reference installed capacity in compliance with the objectives in the 

RES-E Plan 2005-2010, the Energy Saving and Efficiency Strategy for Spain (E4), and 

Directive 2001/77/EC.  

Fixed tariff levels for each RES-E technology are calculated as a percentage of a standard figure, the 
“Tarifa Media de Referencia” (TMR) (medium electrical reference tariff), which is determined 
annually in the Real Decreto. For example: PV <100 kWp is eligible to receive a fixed feed-in tariff 
of 575% of the TMR, which for 2006 is 7.6658 €ct/kWh; whereas electricity from municipal solid 
waste combustion is entitled to a fixed feed-in tariff of 70% of the TMR. 

The new RD 661/2007 stipulates that premium tariffs will no longer be set as a percentage of the 
TMR, but as a fixed value, paid on top of the market price for electricity. Additionally a “cap and 
floor” mechanism is introduced for the premium. The cap and floor values show the maximum and 
minimum total amount to be received, calculated as the market price plus the premium for each 
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group. This new system protects the promoter when the income derived from the electricity market 
price is too low and removes the premium when the income is too high. 

The economic scheme set by RD 661/2007 will be reviewed at the end of 2010, to consider the new 
targets set in a new RES-E Plan 2011-2020. 

 

The table below gives a historical overview of fixed and premium feed-in tariffs for 2004, 2005 and 
2006 : 

Duration 2004 2005 2006 

both fixed  premium fixed  premium fixed  premium RES Technology 

(years) (€/MWh) (€/MWh) (€/MWh) (€/MWh) (€/MWh) (€/MWh) 

PV  
< 100 kWp 

414.4 x 421.5 x 440.4 x 

PV  
> 100 kWp 

216.2 187.4 219.9 190.6 229.8 199.1 

Solar thermal 
electricity 

216.2 187.4 219.9 190.6 229.8 199.1 

Wind  
< 5 MW 

64.9 36.0 66.0 36.7 68.9 38.3 

Wind  
> 5 MW 

64.9 36.0 66.0 36.7 68.9 38.3 

Geothermal  
< 50 MW 

64.9 36.0 66.0 36.7 68.9 38.3 

Mini hydro  
<10 MW 

64.9 36.0 66.0 36.7 68.9 38.3 

Hydro  
10-25 MW 

64.9 36.0 66.0 36.7 68.9 38.3 

Hydro  
25-50 MW 

57.7 28.8 58.6 29.3 61.3 30.6 

Biomass 
(biocrops, biogas) 

64.9 36.0 66.0 36.7 68.9 38.3 

Agriculture + 
forest residues 

57.7 28.8 58.6 29.3 61.3 30.6 

Municipal solid 
waste 

No limit, 
but fixed 
tariffs are 
reduced 

after 
either 15, 
20 or 25 

years 
dependin

g on 
technolog

y 

50.5 21.6 51.3 22.0 53.6 23.0 

 

The next table gives fixed and premium tariff levels for 2007, including the new cap (max) and 
floor (min) levels for the premium. RD 661/2007 also establishes that once 85% of the capacity 
target for each technology is achieved, a resolution will be issued to determine the deadline for new 
facilities to apply for the tariffs and premiums set. Capacity targets for each technology are set in 
the same RD 661/2007, and are coherent with the ones in the RES-E Plan, although in some cases 
there are slight differences. Capacity targets are also incorporated into the tariff level table below. 
(Please note that biomass tariffs are further sub-divided in the RD. Main categories are included 
here only.) 

 

 

 

 

 

 

 

 

 

RES Technology Capacity 
target 

2007 
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target Fixed 
tariff 1st 
period 

Fixed 
tariff 2nd 

period 

Duration 
1st 

period 

Premium 
tariff 

Max 

(prem + 

elec) 

Min 

(prem + 

elec) 

(MW) (€/MWh) (€/MWh) (years) (€/MWh) (€/MWh) (€/MWh) 

PV  
< 100 kWp 

440 352 25 - - - 

PV  
100 kWp - 10 MWp 

418 334 25 - - - 

PV  
10 MWp - 50 MWp 

371 

230 184 25 - - - 

Solar thermal electric 500 269 215 25 254 344 254 

Wind onshore 73 61 20 29 85 71 

Wind offshore 

20,155 

- - - 84 164 - 

Geothermal  
< 50 MW 

- 69 65 20 38 - - 

Small hydro  
<10 MW 

2,400 78 70 25 25 85 65 

Hydro  
10-50 MW 1 

- 
6.6*1.2* 

[(50-
P)/40] 

5.94+1.0
8* 

[(50-
P)/40] 

25 21 80 61 

Biomass (energy crops) 
<= 2 MW 

159 118 15 115 166 154 

Biomass (energy crops) 
> 2 MW 

147 123 15 101 151 143 

Biomass forest waste  
<= 2 MW 

126 85 15 81 133 121 

Biomass forest waste  
> 2 MW 

118 81 15 73 123 114 

Biomass agriculture waste 
<= 2 MW 

126 85 15 82 133 121 

Biomass agriculture waste 
> 2 MW 

1,317 

108 81 15 62 112 104 

Biogas from landfills 250 80 65 15 38 90 74 

Municipal solid waste 350 - - - 23 - 54 

1 P = power capacity        

 

Low-interest loans are also available for renewable energy projects. Up to 80% of the reference 
costs could be financed (€1,700 /kW for biomass power plants and €1,800 /kW for CHP). 

A draft law published 29 November 2006 foresees reduced support for new wind and hydro plants, 
but rising tariffs for biomass, biogas and solar thermal electricity. It also includes a cap and floor 
mechanism for the premium. 

Besides, the Regulation of the Corporate Tax, updated by Royal Decree 283/2001 and Royal Decree 
252/2003, introduces a Tax rebate scheme for environmental investments, including the following 
renewable energies equipment: 

• Solar thermal or photovoltaic plants; 

• Municipal, industrial, forestry or agricultural waste valorisation; 

• Animal waste, water treatment plants sludge, industrial waste or municipal waste to be 
transformed in biogas; 

• Solar thermal or photovoltaic equipment for self-consumption in residential buildings 
(regulated by local regulations). 

This Tax rebate scheme will be completely eliminated in 201131. In 2006 the obligated party could 
deduce 10% of the value of investments from its final tax bill. This percentage is progressively 
reduced until its complete elimination in 2011 (2006: 10%; 2007: 8%; 2008: 5%; 2009: 4%; 2010: 
2%; 2011: 0%). 
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RES-H&C 

On 17 March 2006 Spain introduced a new Technical Buildings Code (CTE, Codigo Tecnico de la 
Edificacion - Royal Decree 314/2006), which includes an obligation to cover 30-70% of the 
domestic hot water demand from solar thermal energy. 

Applies to all new buildings and renovations. The variation of the solar fraction between 30 and 
70% depends on the assumed volume of hot water demand and the geographical location of the 
building. Large buildings in the tertiary sector (for instance office buildings > 4,000 m2) will also be 
obliged to install PV systems.  

There are some exceptions for buildings that either satisfy their domestic hot water demand from 
other RES or CHP or for very shaded buildings.  

An investment subsidy of 36.4% of total financial investment is available for RES-H (Plan de 
Fomento de las Energias Renovables (1999-2010)). 

 

Biofuel 

Law 22/2005 applies a zero fuel tax rate for biofuels until 31 December 2012, when the scheme will 
be reviewed. The tax exemption is applied specifically to the volume of biofuel. 

The Corporate tax rebate scheme for environmental investments applies for agricultural products, 
forestry products or used oil, to be transformed into biofuels. 

 

Key factors 

• Transparent support schemes and secure feed-in tariffs deliver high investment certainty. 

• Changes due to liberalisation of the sector cause uncertainty. 

• Biomass feed-in tariffs were until now too low to develop new capacity. 

• New solar thermal obligation is a very strong policy with large potential to stimulate the solar 
thermal market in the country. 

Other issues 

The system for Guarantee of Origin (GO) was only implemented in Spain in 2007. Some electricity 
companies have started to sell green power; a real voluntary market for green electricity does not 
yet exist in Spain.  

In May 2007 the scheme for the issuance of GOs for RES-E and high efficiency cogeneration was 
regulated through ORDEN ITC/1522/2007, from the Ministry of Industry, Tourism and Trade.  

The scheme will allow producers of electricity from renewable energies or high efficiency 
cogeneration plants to demonstrate the origin of their electricity through a digital registry of GOs. 
The CNE (Comisión Nacional de la Energía) is the institution responsible of issuing GOs and 
operating the registry. The CNE has published an internal rule to regulate the start of operations of 
the scheme, which has been operational since December 2007. From 1 January 2008, interested 
parties can request GOs for their electricity produced during 2007 from the CNE. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The production of RES-E in Spain is depicted in Figure 37, and Figure 38 excluding large 
hydro. Electricity generated from large hydro has consistently represented a large proportion 
of RES-E in Spain, accounting for 36% of RES-E in 2005. Capacity of both large and small 
hydro have remained steady for a number of years in Spain, and both currently vary only due 
to weather conditions and consequent water flows. Small hydro accounted for 9% of RES-E 
in Spain in 2005. 

Onshore wind has shown exceptionally high growth in recent years. The average annual 
growth rate in the period 1997 to 2005 was 53%, with electricity generated from wind 
increasing to over 21 TWh in 2005, which represents 48%of RES-E generation in the country. 
This means that for the first time onshore wind has overtaken large hydro to become the 
largest contributor to RES-E generation in Spain. The country currently has the second 
highest installed wind capacity in the EU27, after Germany. At the end of 2005 installed wind 
capacity stood at just over 10 GW, an increase of 21% from 2004. There is currently no 
offshore wind capacity in Spain. 

Solar photovoltaic electricity generation accounted for only 0.18% of RES-E in Spain in 
2005, however the sector is showing rapid growth with an average annual growth rate in the 
period 1997 to 2005 of 50%. Electricity generation from solar PV in Spain shows again the 
second highest level in the EU27, after Germany. In 2005 78 GWh RES-E was generated 
from solar PV in Spain. 

In 2005 biomass in Spain accounted for 5% of RES-E, with 2,665 GWh electricity generated 
from all biomass types together in 2005. Solid biomass accounts for the biggest contribution. 
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Figure 37: RES electricity production in Spain to 200532 

 



 147    

0

5,000

10,000

15,000

20,000

25,000

30,000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

E
le

c
tr

ic
it

y
 G

e
n

e
ra

ti
o

n
 [

G
W

h
/y

e
a
r]

Biogas Solid Biomass Biowaste

Geothermal Hydro small scale PV

Wind onshore Wind offshore

 

Figure 38: RES electricity production in Spain to 2005, excluding large hydro 
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Table 74: RES electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  151 620 19% 

Solid Biomass 672 1,596 11% 

Biowaste 273 449 6% 

Geothermal electricity 0 0 - 

Hydro large-scale 30,849 16,113 -8% 

Hydro small-scale 4,693 3,977 -2% 

Photovoltaics 3 78 50% 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 716 21,219 53% 

Wind offshore 0 0 - 

Total 37,357 44,052 2% 

Share of total consumption [%] 19.9% 15.2%   

 

2.2 Current penetration of RES-H 

Biomass heat production is high in Spain, contributing 3,477 ktoe in 2005, although this 
figure has not increased significantly in the period between 1997 and 2005.  

Solar thermal heat penetration is also relatively high in Spain and has shown an average 
annual growth over the period 1997 to 2005 of 15%. There is however further potential for 
solar thermal heat production in Spain and the newly introduced solar thermal obligation has 
strengthened growth in the market and is expected to continue to do so in the coming years. 

Geothermal heat production is practiced in some areas, but has shown only moderate growth 
since 1997. 

Table 75: Production of RES-heat in Spain in 1997 and 2005 in ktoe 

RES Technology 
1997 

[ktoe] 

2005 

[ktoe] 

Av. Annual 

growth [%] 

Biomass heat 3,267 3,477 1% 

Solar thermal heat 23 61 15% 

Geothermal heat incl. heat 
pumps 

7 8 4% 

Total 3,297 3,546 1% 
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2.3 Current penetration of Biofuels 

Biofuel consumption is currently at a relatively high level in Spain and has shown strong 
growth in recent years. Biofuel consumption in 2006 was split roughly 65% bioethanol and 
the remainder biodiesel. 

Bioethanol production in Spain was the highest in the EU27 in 2005 and was roughly on a 
level with Germany in 2006. In 2005 total bioethanol for transport production in Spain was 
240 kt. In 2006 this increased to around 320 kt, with estimates for Germany ranging between 
315 kt (UEPA) and 340 kt (EBIO). Biodiesel production capacity in Spain is currently the 
fifth highest in the EU27, after the UK. In 2006 biodiesel production capacity stands at 224 
kt/yr, up from 100 kt/yr in 2005. According to EBB, biodiesel production capacity in Spain 
reached 508 kt/yr in 2007. 

Table 76: Consumption of Biofuels in Spain in 1997 and 2006 in ktoe 

RES Technology 
1997 

[ktoe] 

2006 

[ktoe] 

Av. Annual 

growth [%] 

Biodiesel 0 63 - 

Bioethanol 0 115 - 

Other biofuels 0 0 - 

Liquid biofuels 0 177 - 
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SWEDEN 

1 Summary of RES markets and policy 

Background 

Sweden followed the route of promoting new renewable sources through a combination of energy 
taxation and environmental bonus schemes up to early 2003. From May 2003, however, a major 
policy change has been implemented by introducing a tradable green certificate scheme in order to 
achieve a cost effective and market oriented promotion of renewable electricity. 

RES targets 

RES: Sweden has a proposed binding RES Directive target of 49% by 2020. 

RES-E: the target from the EU Directive for Sweden is 60% of gross electricity consumption in 
2010.  

For various reasons, the Swedish Parliament has decided on a target of increasing RES by 10 TWh 
between 2002 and 2010, which corresponds to a RES share of around 51% in 2010 and thus 
deviates from the target originally stipulated in the directive. In June 2006 the Swedish target was 
amended to increase the production of RES-E by 17 TWh from 2002 to 2016. 

Biofuel: Sweden has set a biofuels target of 5.75% in 2010, directly in line with the EU Biofuels 
Directive. A target was set of 3% by the end of 2005 but no further interim targets have been set at 
the national level. 

Status renewable energy market 

Renewables currently cover approximately 38% of Swedish total electricity consumption. This 
supply is covered mainly by hydro power. The use of biomass has increased substantially over the 
past decade, but its share is still relatively small. Wind capacity installed in Sweden is relatively 
low but increasing - the wind resource in the south of the country is comparable to Denmark.  

Main supporting policies 

RES-E 

The Renewable Energy with green certificates bill that came into force on 1 January 2007 shifts 
the quota obligation from electricity users to electricity suppliers, except in the case of electricity 
users who use electricity they themselves have produced, imported or purchased on the Nordic 
Power Exchange, and users in electricity-intensive companies. 

The electricity certificate system has been extended to 2030. The new electricity certificate system 
is designed so that power plants are entitled to electricity certificates for a maximum period of 15 
years.  

The penalty for non-compliance is defined annually by the Swedish Energy Agency. There is no 
minimum or maximum price set by law; certificate price depends on market supply and demand. 
Currently certificates are trading for around 29-31 €/MWh. 

 

The level of the quota started in 2003 at 7.4%. In 2008 the quota level is 16.3%. 

The quota increases from 2003 through to 2010 when it will reach 17.9%. After this time the quota 
is flat until 2012. It then decreases in 2013 to 8.9%, after which it begins to increase again through 
to 2021 (11.3%) before decreasing progressively towards 2030. The reasons for this fluctuating 
quota level are explained briefly below. 

Plants commissioned after the start of the electricity certificate system are entitled to receive 
electricity certificates for 15 years, or until the end of 2030, whichever is earlier. Plants that started 
before the certificate system was introduced are entitled to certificates until the end of 2012. Plants 
that, at the time of their construction or conversion, received a public investment grant after 15th 
February 1998 (in accordance with a grants programme for certain investments within the energy 
sector), are entitled to certificates until the end of 2014. 

At the end of 2012, certain production plants will be phased out of the certificate system. This will 
have the effect of reducing RES-E in the system, thus also reducing the number of certificates 
available. In order to adjust the demand for certificates, the quota is therefore reduced in 2013. A 
smaller number of plants will be phased out at the end of 2014, and so the increase in the quota is 
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correspondingly slightly flattened. 

Note however, that the production plants that leave the certificate system in this way are expected 
to continue to produce electricity, as they will be commercially viable by then even without the 
additional revenue provided by the certificates. In total, RES-E production will increase, as 
certificates will have to be purchased from new plants.  

The right to be allocated electricity certificates will not apply after the end of 2010 for electricity 
produced by a hydroelectric plant with an installed capacity less than 1,500 kW. If such a plant 
started production after 30 April 2003 but before 1 January 2007, the right to be allocated 
electricity certificates will apply until the end of 2012. Legislation on the special restriction for 
small-scale hydroelectricity was proposed in the 2006 Spring Fiscal Policy Bill. 

Electricity production plants commissioned before 1 May 2003 will be phased out of the system 
on two occasions – at the end of 2012 and the end of 2014. The year for phasing out will depend 
on the type of plant and when it was built.  

 

RES-H 

Whereas renewable heat has been supported in an indirect way by raising taxes on fuels, 
certificates are being introduced at present to ensure a further growth of this share. The certificates 
mainly address larger plants. Therefore further improvements concerning renewable heat in 
general and for smaller plants in particular are needed.  

Fuels used for heat production are subject to energy and CO2 taxes and, in certain cases, to sulphur 
tax and the NOx levy. In principle, biofuels, solid waste and peat are free of tax for all energy 
uses, although peat is subject to sulphur tax. A tax on refuse incineration is being investigated at 
present. Special rules apply to CHP plants. Since 1 January 2004, no energy tax and only 21% of 
the CO2 tax are paid for fuels used for heat production in these plants. This same taxation is 
applied in manufacturing, industry, agriculture, forestry and fishing. The reason for lowering the 
tax is to promote production in existing CHP plants and investments in new plants.  

In 2000, the Swedish Government introduced an investment support scheme for solar heating. 
Home owners can apply for an investment grant corresponding to SKr 2.50/kWh (€272 /MWh) of 
calculated yearly supply for investments in solar heating installations. 

 

Biofuel 

The national targets for the use of biofuels and other renewable fuels in Sweden were fixed at 3% 
in 2005 and 5.75% in 2010, calculated on the basis of energy content. 

Sweden promotes the use of ethanol and biodiesel through tax relief. Fuel ethanol is currently tax 
exempt, and blends are taxed at rates commensurate with their percentage shares of ethanol. The 
tax regime will be modified following the implementation of the EU taxation of energy products 
directive. Total energy taxes represent about 30% of the price for petrol and about 40% of the 
diesel price.  

The production and use of biofuels is promoted in an indirect way by green taxes. For example, 
the CO2 tax has resulted in an increased use of biofuels. It should also be mentioned that this 
implies mainly the use of biofuels in the district-heating sector, and not specifically in the transport 
sector. There are no subsidies provided for the use of biofuels in Sweden. 

From 1 January 2006, tax relief is only available for ethanol imported under the higher €0.192 
/litre duty. The import price is eventually expected to rise by about €0.16 /litre as a result of the 
closed loophole. On 2 January 2006, one of Sweden’s largest petrol suppliers announced a price 
increase of €0.005 /litre due to the higher tariff. 

The Government is currently working to increase the number of alternative fuel pumps. 

To increase the proportion of environmentally sound vehicles used by the authorities, in December 
2004 the Government adopted Ordinance (2004:1364) on local authority purchases and leasing of 
environmentally sound vehicles, which states that the equivalent of 25% of all vehicles owned by 
the national authorities purchased in 2005 must be environmentally sound. Vehicles which are 
fuelled, either wholly or in part, by biogas, ethanol or electricity are considered to be 
environmentally sound. This target was increased to 35% for 2006. 
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Key factors 

The certificate system will form an incentive to invest in the most cost-effective options. The 
environmental tax benefits can make some biomass CHP systems competitive. 

Under the certificate system, prices may fluctuate from year to year depending on production and 
new investments. This holds for certificates as well as for the commodity price of electricity. Both 
elements form a source of uncertainty for investment decisions. 

Other issues 

Since the certificate system is in its start-up phase, the effects are as yet difficult to assess. It may 
result in a cost-effective development of renewables (thereby excluding some sources from 
entering the market). The difficulty in settling the market has for example been seen in relatively 
large changes in the price ceiling represented by the penalty level (30 % from 2004 to 2005). The 
Government has declared that in the (near) future the certificate system may be opened for import. 
This market opening may pose a threat for investments in renewables in Sweden if a level playing 
field within Europe is lacking. There is uncertainty whether demand for renewables can be met by 
sufficient supply, i.e. if the market will be able to build sufficient new production plants required 
by the electricity certification scheme. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

The most important growth has occurred in the application of solid biomass energy, which 
has increased almost by a factor of 3 in volume since the early ‘90s. In 2005 solid biomass 
contributed 6,874 GWh towards electricity generation in Sweden. Biowaste also generates 
substantial amounts of electricity in Sweden and is growing: in 2005 the resource provided 
524 GWh electricity. Hydro power still remains the largest source of renewable electricity in 
Sweden, but only a very limited growth in capacity has taken place in recent years. In 2005 
large hydro generated over 69,318 GWh, which corresponds to over 85% of renewable 
electricity generation.. Due to the great variance of hydro power production levels, for 
Sweden’s analysis of meeting its RES target a normal-year production level had to be defined. 
This level has been adjusted to a constant 63.8 TWh of gross hydro power large-scale 
production in a normal year33. Generation of electricity from wind started recently in Sweden 
(both onshore and offshore) and had reached 936 GWh in 2005 (42 GWh from offshore). By 
the end of 2005 the installed wind power capacity was 492 MW34. Electricity generation from 
photovoltaics is still in its early stages in the Swedish market.  

The current penetration in terms of the actual power generation is shown in Figure 39. The 
fluctuations reflect the volatility in the supply of hydro power due to variations in weather 
conditions from year to year. According to the total demand the share of RES electricity in 
Sweden amounted to 54% in 2005 compared to 49% in 1997. 
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Figure 39: RES-electricity production to 2005
35

 in Sweden 
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Figure 40: RES electricity production in Sweden to 2005 excluding large hydro 

 

Table 77: RES electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  46 53 2% 

Solid Biomass 2,685 6,874 12% 

Biowaste 105 524 22% 

Geothermal electricity 0 0 - 

Hydro large-scale 64,560 69,318 1% 

Hydro small-scale 4,368 3,485 -3% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 203 894 20% 

Wind offshore 0 42 - 

Total 71,967 81,190 2% 

Share of total consumption [%] 49.1% 53.8%   
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2.2 Current penetration of RES-H 

In the heat sector the use of biomass, in particular in new CHP and district heating 
installations, has grown by nearly 40% compared with 1990. Current use of biomass for RES-
H is high and exceeds 7 Mtoe. Biomass as a fuel source for district heating plants has been 
increasing steadily over the past two decades, particularly to replace electricity for heating, 
although the rate of increase has now slowed. Biomass resources currently meet more than 
50% of the fuel supply to district heating networks. Biomass heat in the detached house sector 
is mainly from solid biomass such as logs and pellets. 

Very strong growth has been observed for geothermal heat pumps over recent years. 
Production of heat from geothermal sources accounted for 312 ktoe in 2005, compared to zero 
penetration in 1997. Solar thermal collectors have been introduced, and penetration is 
increasing, but their contribution still remains relatively low. 

Table 78: Production of RES-heat in Sweden in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 7,010 7,079 0% 

Solar thermal heat 4 6 6% 

Geothermal heat incl. 
heat pumps 

0 312 - 

Total 7,014 7,397 1% 

2.3 Current penetration of Biofuels 

Biofuel consumption in Sweden was 234 ktoe in 2006, an increase of 40% when compared to 
the previous year. Around 70% of biofuel consumption in Sweden in 2006 was bioethanol, 
and around 22% was biodiesel. Sweden ranks fourth in the EU in terms of total biofuel use. 

Both biodiesel and bioethanol production in Sweden are significant. Estimates for bioethanol 
production in 2006 vary between 58 kt/yr (UEPA) and 111 kt/yr (EBIO). EBB estimate 
biodiesel production capacity in 2007 to be 212 kt/yr.  

Table 79: Consumption of Biofuels in Sweden in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 51 - 

Bioethanol 0 163 - 

Other biofuels 0 19 - 

Liquid biofuels 0 234 - 
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TURKEY 

1 Summary of RES markets and policy 

Background 

Large hydropower provides around 20-25% of Turkish power requirements. Until very recently this 
has been the only non-fossil power production in the country. The EU accession process has 
produced several results on the policy side, especially after the Turkish ratification of the UNFCCC. 
Turkey has not yet signed the Kyoto Protocol and its ratification is and will be an important 
discussion point in EU accession talks that have continued despite problems.  

The three important contributions of EU harmonisation have been: 

1. The Renewable Electricity Law;  

2. The Energy Efficiency Law which was passed by the parliament and will be effective after 
relevant directives have been published; 

3. The amendments to the Petroleum Market Law exempting biofuels from fossil taxes and 
stipulating 2% ethanol in automotive fuel. 

Despite favourable statements from the government regarding RES, Turkey has set no targets on the 
proportions of RES in the energy matrix. Despite heavy dependence on foreign import of primary 
fuels for heat as well as power and transportation, a plan to decrease this dependence has not been 
announced either. 

Turkey is a large agricultural producer and has significant biofuels potential. Oil seed cultivation 
potential is estimated to be 2-2.5 million tonnes per year. Currently 7% of cultivable land area is 
used for oil seed agriculture and the target is 15%. An estimated 2,000,000 hectares could be used to 
grow energy crops.  

RES targets 

Turkey has set no targets on the proportions of RES in the energy matrix. 

Status renewable energy market 

The RES-E law passed by the Turkish Grand National Assembly (TBMM) in May 2005 has 
allowed increased penetration of the power grid, formerly completely dominated by natural gas 
power production, by wind and hydro. Singular examples of electricity production via geothermal 
and biomass fuels exist.  

Turkish market in RES-H has been traditionally strong with total solar collector area reaching 12 
million m2 in 2007. Some district heating applications have been done using geothermal energy in 
the Aegean region, in Dikili, Đzmir as well as some small towns.  

The tax waiver on biofuels suddenly exploded biodiesel capacity but also put pressure on vegetable 
oil production in the country. The situation became unsustainable with the large imports of oil seeds 
and the law was amended to only give tax exemptions to biofuels production originating from the 
use of local agricultural oil seed production. 

Main supporting policies 

RES-E 

Turkish Law no: 5346 pertaining to RES-E came into force on 10 May 2005. This law and its 
secondary legislation built on previous laws in the energy sector, particularly Law No: 4628, de-
regulating the power sector, and its secondary legislation, and other laws (such as environment law, 
law on appropriation of public-private land etc.). The support system can be summarised as: 

• Feed-in tariff for all technologies is determined by the EPDK(Electricity Market 
Regulation Authority) and is the previous year's average wholesale price 

• The price cannot be below 50 €/MWh and cannot be above 55 €/MWh 

• The rate is valid for 10 years for plants starting up before 31.12.2011 

The renewable electricity law with its feed-in tariff has increased investment activity in Turkey in 
both the wind and hydro power sectors. Despite the fact that the FIT rates are very low, the 
investors have been able to use the lower price guarantee and duration as a leverage for borrowing 
money for their investments and actually call the law an ‘insurance’ law rather than a ‘support’ law.  
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Grid-connected solar electricity does not exist in Turkey due to very low, across the board FIT 
support for RES-E. The only positive development regarding solar electricity has been the few 
articles in the energy efficiency law that removed some of the non-technical barriers to grid-
connected solar electricity. The most relevant of these is the licence-waiver for roof-produced 
electricity up to a power of 200 kW. It is calculated that grid-connected solar electricity would be 
feasible in southern Turkey with a FIT rate of 200-250 €/MWh. 

RES-H 

There is no supportive legislation regarding solar hot water systems in Turkey. The widespread use 
is totally due to the economics of the situation and the presence of low-cost producers. 

Biofuels 

Petroleum Market Law (Law No. 5015) 

• Biodiesel and bioethanol produced from domestic agricultural produce are exempt from the 
tax regime applied to transport fuels up to 2%.  

• Up to 5% addition of bioethanol to benzene allowed, according to standard TS EN 228.   

• Farmers Cooperatives can enter into biofuel purchase agreements with biofuel producers 
(tax exempt), the amounts of which should be equivalent to the agricultural products their 
shareholders have produced.  

• Firms with annual production capacity of > 30,000 tonnes can apply for a production 
licence. 
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

RES-electricity generation in Turkey in the period 1997 to 2005 is depicted in Figure 41, and 
is dominated by large hydro power. Turkey had 142 hydro power plants in February 2007 
totalling 12,788 MW. Another 41 plants are under construction with a total installed power 
capacity of 4,397 MW. There are 589 hydro power projects whose feasibility studies have 
been completed and are now ready to go. These are to be built in the next five years and have 
a total capacity of 19,359 MW. Figure 42 shows RES-E development in Turkey over the time 
period, excluding large hydro. Small hydro has developed significantly in Turkey since 1998. 
Between 1997 and 2005 electricity from small hydro showed an average annual growth rate 
of 65%, and by 2005 small hydro contributed 502 GWh towards RES-E. 

According to data from wind energy associations, as of November 2007, the installed wind 

power in Turkey is 146.25 MW. This is a total of 10 projects with turbine technology 
dominated by Enercon and Vestas. Work on another 4 projects is continuing and these are 
forecast to be completed in the first half of 2008 with a total rated power capacity of 144.40 
MW. A further 11 projects are also on the way, some of which have started and will be 
completed by the first half of 2009, with a total power capacity of 531.66 MW.  This will 
bring the national installed wind power capacity to 837.61 MW.  

It should be stated that a great number of wind projects registered for application to the EPDK 
on 1 November 2007, during the one day applications period for wind power. It has been 
announced by the EPDK that the licence applications total for wind farms in Turkey has now 
reached a whopping 78,000 MW, which is roughly twice the total installed power in the 
country presently. It is thought that maybe 10% of that number may be feasible. The EPDK 
had already granted licences to 53 projects totalling 1,876.46 MW before the application day 
on 1 November 2007.  

Apart from wind and hydro, 5 geothermal (82 MW), 5 municipal waste gas (14.85 MW), 4 
biogas (3.75 MW), and 1 biomass (10 MW) power project have received licences from the 
EPDK.  
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Figure 41: RES-electricity production in Turkey to 2005
36
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Figure 42: RES-electricity production in Turkey to 2005, excluding large hydro 
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Table 80: RES electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  0 29 - 

Solid Biomass 294 5 -40% 

Biowaste 0 0 - 

Geothermal electricity 83 94 2% 

Hydro large-scale 39,807 39,059 0% 

Hydro small-scale 9 502 65% 

Photovoltaics 0 0 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 0 59 - 

Wind offshore 0 0 - 

Total 40,193 39,748 0% 

Share of total consumption [%] 38.1% 24.7%   

 

2.2 Current penetration of RES-H 

RES-H in Turkey is essentially solar thermal for hot water. This is a technology very 
widespread in the country with 12 million square metres already installed, making Turkey one 
of the leading solar heat users. Annual rate of production of solar collector area is 
approximately 750,000 m2, a significant proportion of which is exported to Europe and the 
Middle East. The contribution of this resource to the Turkish energy mix is estimated to be 
around 420,000 tpe/year.  There are more than 350 local producers of solar collector systems 
in the country, several of which are exporters.  

There is no supportive legislation regarding solar hot water systems in Turkey. The 
widespread use is totally due to the economics of the situation and the presence of low-cost 
producers. It should be noted that almost 100% of all solar hot water heaters are used only for 
heating water and not space heating.  

One matter that needs commenting on is the very high use of traditional biomass in the 
countryside. This is estimated to be roughly one third of the total heating requirements in the 
country. The practice is of course due to the low standard of living conditions in rural areas 
and availability of mainly wood biomass. 

Some district heating applications have been done using geothermal energy in the Aegean 
region, in Dikili, Đzmir as well as some small towns. 

At the time of writing no quantitative data was available for the contribution of biomass, solar 
thermal and geothermal towards heat in Turkey.  



 161    

2.3 Current penetration of Biofuels 

The present production capacity of biodiesel in Turkey is approximately 1 million 
tonnes/year, with approximately 100 firms, which are currently under-utilised. Some lack of 
coordination among ministries and government organisations means that the agriculture of oil 
seed crops is relatively low, resulting in high imports. 

Biodiesel firms are predominantly (40 %) vegetable oil firms that have diversified into the 
biofuels sector. Others include the agricultural industry (21 %), chemicals industry (18 %), 
the petroleum sector (11 %) and others (10 %). Production capacity is estimated to be about 1 
million tonnes/year. 

Sugar beet agriculture is a very large part of the agricultural sector in Turkey both in the 
production of sugar beet itself as well as the agricultural industry with its many derivative 
products. Turkey comes 3rd among beet sugar producers in Europe, after Germany and 
France, and 13th in the world among cane and beet sugar producers. Sugar beet agriculture 
yields about 15 million tonnes of beet resulting in over 2 million tonnes of beet sugar 
production annually, creating an economy of around 3 billion USD in total.  Sugar beet 
farmers get better returns from their product, for example four times better than wheat. The 
number of beet farmers has decreased from around 500,000 8 years ago to around 350,000 
today, still a considerable population.  

Deregulatory legislation, implemented across the board in the agricultural sector has severely 
hit the sugar production capacity as well. Quotas introduced to curb beet areas have resulted 
in significant depression in certain locations with major contractions in employment of up to 
50% in the sugar beet sector. Governments have allowed non-starch sugar from genetically 
modified corn high quotas of up to 15%, whereas the EU allows only 2 %.  

As a result of policy induced contraction, the large farmers cooperatives active in the sugar 
beet sector with massive membership (1.7 million shareholders from all walks of the industry) 
have started looking at bioethanol production as a way to prevent the contraction of sugar beet 
cultivated area and beat the sugar quota. Foremost among these cooperatives, Pankobirlik, has 
estimated that 4.5 million decars of land have now become available to sugar beet for 
bioethanol production, resulting in a prospective 3 million tonnes production of ethanol 
annually. The cooperative has in fact built a 50 million USD factory producing 80 million 
litres of bioethanol annually. One of the competing sugar industry producers Türkiye Şeker 
Fabrikaları has announced plans to build ethanol plants next to sugar production in Eskişehir, 
Turhal, Erzurum and Malatya with annual production capacities totalling 190 million litres.  

At the time of writing no quantitative data was available for the consumption of biofuels in 
Turkey.  
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UNITED KINGDOM 

1 Summary of RES markets and policy 

Background 

In the UK renewable electricity is strongly supported by a green certificate system with mandatory 
supply of renewables alongside several grants programmes. Renewables are an important part of the 
climate change strategy and as such renewable energy is exempt from the Climate Change Levy 
(CCL). Biodiesel and bioethanol have partial tax exemption and a Renewable Transport Fuel 
Obligation (RTFO) scheme will be introduced from April 2008. 

RES targets 

RES: The UK has a proposed binding RES Directive target of 15% by 2020. 

RES-E: the target to be achieved by the UK in 2010 from the RES-E Directive is 10.0% of gross 
electricity consumption. 

Under the Renewables Obligation (RO) targets have been set out to 2015 (excluding large hydro): 
10.4% in 2010, increasing by 1% per year to 15.4% in 2015. This target has been guaranteed to 
remain at least at this level until 2027. The UK Government has an aspirational target to achieve 
20% RES-E in 2020. The level of the Obligation will be monitored and increased from 15.4% if and 
when market conditions are appropriate. The Government intends to allow “guaranteed headroom” 
between the current level of RES-E and the target to try to ensure price stability for the green 
certificates (Renewable Obligation Certificates, ROCs). 

RES-H: No formal targets exist currently in the UK for renewable heat. 

Biofuel: The UK set national targets under the Biofuels Directive of 1.7% biofuel in 2008, 2.6% in 
2009 and 3.5% in 2010. An assumption was made that this will comprise a 50:50 split of biodiesel 
and bioethanol. The targets are below the reference values suggested in the EU Biofuels Directive 
as transport fuel demand is relatively high in the UK and biofuel production was at a relatively low 
level when the Directive came into force. 

The new obligation sets targets for fuel suppliers of 2.5% renewable transport fuel (by volume) in 
2008/09, 3.75% for 2009/10, and 5% in 2010/11. 

Status renewable energy market 

The buy-out revenues paid by electricity suppliers for non-compliance are recycled back to the 
suppliers in proportion to the number of certificates they used for complying with the obligation. 
This mechanism increases the incentive to hold Renewable Obligation Certificates (ROCs) and 
increases the ROC price above the buy-out price because the market is short. High prices in the first 
year gave the ROC market a kick- start. A medium-term target has been specified for RES-E for 
2015/16, and the target could be increased up to 20% RES-E by 2020. Duration of the scheme is 
guaranteed until 2027. Provides long-term security for achieving targets and for renewable energy 
investors. 

Renewable heat and biofuels have been slow to increase to date. RES-H is supported by grant 
schemes and investment subsidies, biofuels are currently supported by a tax exemption. Following 
the success of the Renewable (electricity) obligation, the UK government will introduce a 
Renewable Transport Fuel Obligation in April 2008. A similar mechanism is proposed as for the 
RO, with tradable Renewable Transport Fuel Certificates (RTFCs) and a buy-out price for those 
who do not fulfil their obligation. No such scheme is currently planned to promote RES-H. 

Main supporting policies 

RES-E 

The primary RES-E policy mechanism in the UK is the Renewables Obligation (RO), which came 
into force on 1 April 2002 and is guaranteed until at least March 2027. 

The RO requires electricity suppliers to supply an increasing percentage of electricity from RES 
(excluding large hydro) until 2015-16, although the RO will remain in place until 2027 (see table 
below for targets). 

Electricity suppliers meet their obligation: by surrendering ROCs to the electricity regulator Ofgem 
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as evidence of renewable electricity generation; by paying the non-compliance ‘buy-out’ price; or 
by a combination of the two. 

One ROC is currently issued for every 1 MWh of eligible renewable electricity generated from an 
accredited generating station. Separate ROCs are issued to generators in Scotland (SROCs) and 
Northern Ireland (NIROCs), but the three types of certificate are fully tradable and all can be used 
by any UK electricity supplier for compliance with the RO. 

• From 2009 it is intended that the RO will be “banded” to award more or less than one ROC 
per MWh depending on the technology type and its stage of development. Proposed banding 
levels (updated in January 2008 following a public consultation) are:0.25 ROCs/MWh for 
landfill gas, a highly established technology in the UK; 

• 0.5 ROCs/MWh for non-energy crop co-firing of biomass (with a 10% cap on the proportion 
of a supplier’s obligation that can be met through co-firing);  

• 1 ROC/MWh for reference technologies including onshore wind, hydro power and co-firing 
of energy crops;  

• 1.5 ROCs/MWh for post-demonstration technologies including offshore wind and dedicated 
regular biomass; and  

• 2 ROCs/MWh for emerging and more expensive technologies including wave and tidal (tidal 
stream, and tidal impoundment <1GW), advanced biomass conversion technologies, solar 
photovoltaics, geothermal, and all microgeneration (50kW or less) regardless of technology. 

The buy-out price is adjusted annually in line with retail price index. Payments are fed into a buy-
out fund that is redistributed annually to electricity suppliers in proportion to the number of ROCs 
they surrendered in the compliance period. This provides an added incentive to meet the obligation 
by holding ROCs and keeps the trading price of ROCs above the buy-out price (see table below for 
buyout price and indicative “worth” of ROCs).  

Annual compliance periods run from 1 April one year to 31 March the following year. ROC 
auctions are held quarterly. In the January 2008 auction just less than 65,000 ROCs were purchased 
at an average price of £49.95 (the lowest price for any lot was £49.75). The lowest ever average 
price for ROCs traded via the quarterly auction was £38.42/MWh in January 2006 and the highest 
was £52.07/MWh in July 2004 (Source: http://www.nfpa.co.uk/nfpas/trackrecord.htm, checked 
12/02/08). 

 

Targets * 
Non-compliance 

buy-out price 

Amount 

recycled 

** 

Total "worth" of 

ROC ** 

(buy-out + recycle) 
Year 

% supply 

(consumption 

target) 

£/MWh 

 

€/MWh 

*** 

£/MWh 

 

£/MWh 

 

€/MWh 

*** 

2002-03 3 30 43.50 15.94 45.94 66.61 

2003-04 4.3 30.51 44.24 22.92 53.43 77.47 

2004-05 4.9 31.39 45.52 13.66 45.05 65.32 

2005-06 5.5 32.33 46.88 10.21 42.54 61.68 

2006-07 6.7 33.24 48.20 

2007-08 7.9 34.30 49.74 

2008-09 9.1 

2009-10 9.7 

2010-11 10.4 

2011-12 11.4 

2012-13 12.4 

Increases in line 
with retail price 

index 

Not yet known 
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2013-14 13.4 

2014-15 14.4 

2015-16 15.4 

Duration  

Until 2009 one ROC is issued to the operator of an accredited generating 
station for every MWh of eligible renewable electricity generated with no 
time limitations. 

Guaranteed 

duration of 

obligation 

The Renewables Obligation has been guaranteed to run until at least 2027. 
Supply targets increase to 15.4% in 2015, and are guaranteed to remain at 
least at this level until 2027. 

* Note that targets for Northern Ireland are lower than the other two regions (England and 
Wales and Scotland). Target for NI electricity suppliers 2.5% in 2005-06, 2.6% in 2006-07. 
The NIRO target will increase incrementally to 6.3% in 2012-13, after which point it is 
currently planned to remain at 6.3%. 

** Note that from 2005-06, Northern Ireland joined the RO and for the first time the buy-out 
recycled per ROC was equal across all three regions (England and Wales, Scotland and 
Northern Ireland) due to the introduction of the single recycling mechanism.  

*** Exchange rate used £1: €1.45 
 

Since 2002 RES-E has also been exempt from the Climate Change Levy, which is a tax on 
electricity (excluding domestic and transport sectors) of £4.30/MWh (6.26 €/MWh). 

Additional support is also provided through capital grant schemes and enhanced capital allowances 
(tax incentives) for investments in eligible energy technology plant and equipment. 

In November 2007 the UK Government launched a Strategic Environmental Assessment which 
aims to pave the way for a possible ‘round three’ of offshore wind power licensing. In addition to 
the 8 GW offshore wind already planned, the Government hopes that the SEA will enable the 
development of a further 25 GW of offshore wind by 2020.  

A £50 million (€72.5 million) fund is available for the development of wave and tidal power, the 
Marine Renewables Deployment Fund. Up to £2 million will be used to fund demonstration 
projects, up to £6 million is set aside for infrastructure projects and the remaining £42 million will 
be allocated through a new scheme that will support the first multi-device demonstration projects.   

The 2007 Energy White Paper also announced the publication of a Biomass Strategy, up to £30 
million funding for an R&D ‘Innovation Platform’, and £5 million additional funding for the Energy 
Technologies Institute. 

 

RES-H 

RES-H is supported through various grant and tax incentive schemes. The main supporting 
measures are: 

- Capital grant scheme for biomass boilers will provide grants for biomass CHP, at least 
proportional to the heat generation element from the CHP plant. Final details of the scheme 
have not yet been released (June 2006) although grant support is likely to be available for 
up to 40% of capital expenditure for the next 5 years (programme expected to deliver £10-
15 million over the next two years). 

- Enhanced Capital Allowances (100% capital write-down of investment) available for 
investments in eligible energy technology plant. 

- Carbon Trust Biomass Heat Acceleration project - £5million funding for R&D 

- A Biomass Energy Centre has been set up to provide expert information and advice 

- Grant support for energy crops 

- A commitment from Government to consider using biomass heating wherever possible in 
Government buildings 
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The results of the UK Government’s Biomass Task Force published in early 2006 suggest that plans 
for a Renewable Heat Obligation scheme have been postponed. 

 

Biofuels 

Partial tax exemption: £0.20 per litre (0.14 €/litre) tax exemption on biodiesel (since 2002) and 
bioethanol (since 1 Jan 2005). Note: this is on pure biofuel but most sold in the UK is as a 5% 
blend, therefore this equates to £0.01 per litre (<0.01 €/litre) tax exemption. 

The UK Government will introduce a Renewable Transport Fuel Obligation (RTFO) scheme from 
15 April 2008. The RTFO will set targets for fuel suppliers of 2.5% renewable transport fuel in 
2008/09 (as a percentage of total transport fuel sales volume), a percentage which will increase to 
3.75% in 2009/10 and 5% in 2010/11. From 2008 biofuel suppliers will earn one Renewable 
Transport Fuel Certificate (RTFC) for every 1 litre (or 1 kg in the case of a gas) of renewable 
transport fuel supplied onto the UK market. Before receiving certificates companies will be required 
to report on the carbon and sustainability performance of the fuel they supply, but it is not intended 
at this stage to prohibit any fuels from entering the UK market. 

The UK Government has expressed an intention to link the number of RTFCs earned to the actual 
carbon saving achieved from 2011. At the same time they would wish to introduce a minimum level 
of sustainability. 

The 2007 Energy White Paper also announced the publication of a Low Carbon Transport 
Innovation Strategy backed by funding of £20 million for public procurement of low carbon 
vehicles. 

Major issues 

• The targets for the RES-E obligatory supply are set up to 2027, ensuring long-term demand for 
RES-E.  

• High targets and the redistribution of buy-out revenues make RES-E investments economically 
viable. 

• The current technology-neutral certificate system mainly develops the lowest cost technologies 
and does not stimulate promising technologies like wave, tidal or PV. “Banding” of the RO from 
2009 is designed to help resolve this issue. 

• New measures were introduced as of 1 April 2005 to secure the buy-out fund in the event of a 
shortfall occurring. These are surcharges on late payments and mutualisation. This was done to 
address the uncertainty in the ROC market when the buyout fund resulted short during the first 
compliance period due to the credit standing of two important electricity suppliers.  

• From 2005/06, Northern Ireland joined the RO and for the first time the buy-out paid per ROC 
was equal across all three regions (England and Wales, Scotland, and Northern Ireland) due to 
the introduction of the single recycling mechanism. This is designed to help transparency and 
liquidity of the market. 

• Grid connection issues and severe competition on the electricity market disadvantage RES-E 
despite of the support programmes. 

• Delays to planning permission have been an issue on the UK market. Reforms to the planning 
system are announced in a Planning White paper in May 2007. The White Paper includes the 
creation of an Independent Planning Commission to have the final say in all but the most 
sensitive projects and the principle of “presumption in favour” of major projects as long as they 
conform to a declared national need. 

• Only investment support currently available for RES-H. 

• Biofuel tax exemption currently not high enough to stimulate a very young market. Renewable 
Transport Fuel Obligation scheme under development, due to be in place from April 2008. 

Other issues 

Guarantees of Origin (REGO) were implemented and are issued by Ofgem, the British gas and 
electricity regulator, upon request from the producer. Consequently, a producer can receive three 
kinds of certificates: ROCs, Levy Exemption Certificates (LECs) from the CCL and REGOs.  
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2 Current penetration of RES 

2.1 Current penetration of RES-E 

RES-E production in the UK in the period 1991 to 2005 is shown in Figure 43. Electricity 
from hydro has traditionally been the most important source of RES-E in the UK, although its 
relative share of RES-E production is decreasing strongly as other forms of RES increase. In 
1991 hydro power was responsible for around 90% of the annual RES-E production, whereas 
in 2005 its contribution was just under 30% (large and small). The potential for significant 
further expansion of large hydro in the UK is limited, although plans for a new 100 MW plant 
were given the go-ahead in July 2005.   

In 2005 the most important single source of renewable electricity was generation from biogas, 
alone contributing to 28% of RES-E. Over the last decade the contribution of biogas to RES-E 
production has increased significantly from less than 10% in 1991. Responsible for this 
increase is the production of electricity from landfill gas, which currently accounts for more 
than 90% of total biogas electricity production. Biomass in total contributed to 53% of RES-E 
in the UK in 2005, with solid biomass representing 20% of overall RES-E and biowaste 6%. 
Solid biomass is currently showing the strongest growth, with an average annual growth rate 
in the period 1997 to 2005 of 43%. Co-firing of solid biomass with fossil fuel has been 
responsible for the majority of this recent growth. Co-firing is currently eligible to earn green 
certificates under the Renewables Obligation although limits have been set on this and once 
banding of the RO is introduced co-firing will earn fewer than one green certificate per MWh 
electricity. 

In 2005, the UK became one of only eight countries worldwide to have over 1,000 MW of 
installed wind capacity, following the opening of Cefn Croes onshore wind farm. Wind is an 
increasingly important source of renewable electricity in the UK. Onshore wind showed an 
average annual growth rate of 18% over the period 1997 to 2005 and contributed to just under 
15% of RES-E in the UK in that year. The first offshore wind farm in the UK opened at 
North Hoyle off the coast of Wales in 2004 (60 MW installed capacity). By the end of 2005 
electricity from offshore wind had contributed 2.4% of RES-E. At the end of 2007 the UK 
had just under 2,300 MW of installed wind capacity (83% onshore and 17% offshore), with a 
further 1,372 MW under construction, 4,550 MW consented, and 9,816 MW in the planning 
system37. 
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Figure 43: RES-electricity production in the United Kingdom to 200538 

 

Table 81: RES electricity production in 1997 and 2005 in GWh 

RES-E Technology 1997 [GWh] 2005 [GWh] 
Av. Annual 

growth [%] 

Biogas  1,326 4,690 17% 

Solid Biomass 199 3,387 43% 

Biowaste 585 964 6% 

Geothermal electricity 0 0 - 

Hydro large-scale 4,005 4,494 1% 

Hydro small-scale 164 467 14% 

Photovoltaics 0 8 - 

Solar thermal electricity 0 0 - 

Tide & Wave 0 0 - 

Wind onshore 665 2,505 18% 

Wind offshore 0 403 - 

Total 6,944 16,918 12% 

Share of total consumption [%] 1.7% 4.2%  
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2.2 Current penetration of RES-H 

Overall RES-H production in the UK is relatively low. Bioenergy is however a key source for 
providing RES-H in the UK with a large potential and currently contributes to about 1% of 
energy for heating, although biomass heat has in fact declined over the period 1997 to 2005. 
Solar thermal and geothermal heat are growing, but from a very low starting point. 
 

Table 82: Production of RES-heat in the UK in 1997 and 2005 in ktoe 

RES Technology 1997 [ktoe] 2005 [ktoe] 
Av. Annual 

growth [%] 

Biomass heat 857 462 -8% 

Solar thermal heat 6 29 25% 

Geothermal heat incl. heat pumps 1 3 22% 

Total 864 494 -8% 

 

2.3 Current penetration of Biofuels 

The use of biofuels in the UK has yet to become significant. However despite a relatively low 
share of biofuels on the UK market, the UK has the fourth highest biodiesel production 
capacity in the EU27. In 2007 biodiesel production capacity stands at 657 kt per year39, up 
from 445 kt in 2006 and only 129 kt per year in 2005.  In November 2007 the UK’s first 
dedicated bioethanol plant was opened: the Wissington plant in the east of England is owned 
by British Sugar and will produce 70 million litres of bioethanol per year from sugar beet. 

 

Table 83: Consumption of Biofuels in the UK in 1997 and 2006 in ktoe 

RES Technology 1997 [ktoe] 2006 [ktoe] 
Av. Annual 

growth [%] 

Biodiesel 0 128 - 

Bioethanol 0 48 - 

Other biofuels 0 0 - 

Liquid biofuels 0 177 - 

 


