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ABSTRACT 

 

In light of increasing energy insecurity, in which countries try to obtain their own, 

independent resources, the need for yearly financial support is increasing.  Countries 

continue to search for new renewable energy possibilities and successfully implement new, 

not yet well-known technologies.  However, these expensive technologies will never be 

able to succeed without support since the market for current renewable energy and 

feedstock prices are still not competitive with the fossil fuel market. 

The aim of this project is to show the possibilities of financial vehicles, which are still in 

the development phase, for European countries.  Special attention is given to the bioenergy 

sector, which is considered to have the highest potential to replace primary energy sources. 

The study is based on the examples of three countries: Germany, as a leader of renewable 

energy development not only in Europe but also throughout the world; Spain, which in 

recent years significantly increased its share of renewable resources in final energy 

consumption; and Poland, as a country in transition with high bioenergy potential. 

The study shows the variety of financial possibilities, in form of supports or funds, that 

have recently emerged. However, the problem lies with individual government 

implementation effectiveness. All considered countries showed an increase in installed 

bioenergy capacities, mainly because of benefits provided through financial supports.  

Unfortunately, in most cases the results are not sufficient. 

The problem is that a lack of consistent data concerning subsidies for different fuels across 

EU 27
1
 was an obstacle in reaching more defined conclusions. However, the analysis of the 

chosen countries concluded that feed-in tariffs are far ahead in terms of effectiveness and 

influence on technological development as compared to quota obligations.  

Future studies of this topic will most likely implement new solutions which will lead to a 

more clear understanding of the procedures and will mainly focus on Member States policy 

papers and legislations.  

 

 

  

                                                 
1
 EU 27 – European Union of 27 member states located primary in Europe 
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PREFACE 

Many new possibilities, offered by the European Union in terms of financial support for 

renewable energy development, are available on the market. The complexity of the 

financial support is considered to be the reason for slow and scant implementation of many 

Member States.  

This work investigates the background of successful financial applications, as are visible 

through the progress of Germany and Spain.  It also determines why Poland currently has 

so many problems and the causes of its underutilized financial options. 

Due to the breadth of this topic, attention was focused on the bioenergy sector which in my 

opinion is very promising for the future development of renewable energy in Europe. 

The majority of my work was based on analysis of European Community documents and 

country reports made by the each Member States. 

I would like to thank my supervisor Larus Olafsson, whose knowledge of law, regulations, 

and decisions greatly helped, and for his assistance throughout this project and the time he 

always gave to helping me with uncertainties and providing me guidance.   

I wish to express my thanks to all those on the board of RES| The School of Renewable 

Energy Science for giving me the opportunity to deepen my knowledge of not only the 

biofuel and bioenergy sector but also of general energy technologies.  A special 

acknowledgment goes to Johann Orlygsson, for keeping me down to earth with project 

time frames, mobilization, and tolerance. 

Additionally, I want to thank my specialization colleagues – Michał Krzyżaniak, Jan 

Krawczyk, Luka Zajec and Michał Monit for providing advice and giving me a hand when 

it was urgently needed. 

Most importantly I would like to thank my family, especially my parents, for their constant 

support and never ending belief in me.  
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1 INTRODUCTION 

The world‟s energy industries are facing a great challenge. Decreasing supplies of primary 

energy sources such as oil, as well as the high cost of dependency on importation of 

resources are the main problems European Union countries must confront. 

Renewable energy systems seem to solve all these problems, granting many countries 

energy independence. Unfortunately the steps undertaken to increase the utilization of 

„green energy‟ are still not enough, as evidenced by the overall increase in the 

consumption of natural resources.  

Another problem directly connected with current energy production is greenhouse gas 

emission, which is among the main sources of environmental problems. It was proven that 

since preindustrial times the Earth‟s temperature rose by an average of 0.78º Celsius  

mostly due to the increased presence of greenhouse gases and this value is still accelerating 

(Commission of the European Communities 2008).  

The progression of changes being inflicted on the environment is also visible in the 

example of melting Alpine glaciers and the polar ice caps which lead to rising sea levels. It 

is clear that if mankind does nothing to change tendencies, the consequences will be 

terrifying. The Intergovernmental Panel on Climate Change
2
 states that “to prevent 

communities from catastrophic changes which can occur the temperature should not 

exceed 2º C above the pre-industrial level” (IPCC 2007).  

These factors were driving forces in convincing the EU to make proactive decisions 

concerning GHG emissions, leading the fight to diminish the impact of humans on the 

environment. The Community set up the limits for upcoming years in terms of GHG 

emission reductions, as stated under the Kyoto Protocol
3
, and shares of renewable energy 

in total energy consumption, stated in White Paper on renewable energy sources. 

Unfortunately not all countries will be able to meet the limits. 

Even though a variety of energy sources were already in use at the time of these regulatory 

actions, including wind and hydropower, they were not enough to meet the targets.  That is 

why bioenergy is expected to increase in importance in upcoming years. Biofuels will 

become increasingly important because of decarbonisation of transport fuels and 

diversifying fuel supply sources and a long–term plan to replace the fossil oil.  

The problems which occur are not only the planning and developing of ideas but the cost 

of making them into reality. Because the bioenergy industry is not mature, the price for 

building the whole infrastructure is not comparable with the investment costs of 

established infrastructures like oil or natural gas. This is the reason why bioenergy would 

                                                 
2
 Intergovernmental Panel on Climate Change is a scientific intergovernmental body tasked with evaluating 

the risk of climate change caused by human activity, established in 1988 by the World Meteorological 

Organization (WMO) and the United Nations Environment Programme. 
3
 Kyoto Protocol is a protocol adopted by the supreme body of the United Nations Framework Convention on 

Climate Change (UNFCCC or FCCC) in Kyoto, Japan, in 1997, committing Annex B countries (most OECD 

and some others) to limit or reduce anthropogenic greenhouse gas emissions relative to 1990 levels. The 

Kyoto protocol deals with carbon dioxide, nitrous oxide, methane, sulphur hexafluoride, hydrofluorocarbons 

and perfluorocarbons,  http://ec.europa.eu/environment/climat/kyoto.htm 
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benefit from additional help like public intervention or support systems to compete with 

others in the market.  

It is expected that in the near future that the demand for financial supports will constantly 

increase, so it is essential to study previous experiences and find out what errors were 

made in order to prevent their repetition.  

1.1 Aims and objectives 

In light of changing energy trends, climate change and slow development of bioenergy, the 

aim of this project is to analyze the effectiveness of financial supports in place in the 

bioenergy sector and find the failures of different schemes which are applied in the 

countries‟ existing energy systems. The study was made by comparing energy policy in 

three different countries – their progress in installed capacity as well as the flexibility of 

chosen solutions.  

In order to reach conclusions, several objectives have to be met.  

These include: 

 
1) Analyze the current energy situation of the three countries showing why the renewable 

energy is important 

2) Find out the RES potential in each country 

3) Identify the financial support possibilities in each country  

4) Compare the effectiveness of financial supports in analyzed countries on the basis of 

obtained progress  
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2 EU ENERGY SECTOR PROBLEMS 

EU internal energy resources, estimated for about 50% of total EU energy consumption, 

are diminishing every year while the consumption is increasing. The consumption 

represents estimated € 350 bn or around € 700 per year for every citizen for imported 

energy. (Commission of the European Communities 2008) 

 

 

 

Figure 2.1 EU – 25 total energy (in million toe) (Commission of the European 

Communities, 2000) 

 

If no action is taken in the next 20 to 30 years, the negative environmental impact will 

reach levels impossible to change. It is estimated that energy resource imports around 2030 

will reach 70% with an increasing share for fossil fuels. It will make the EU highly 

dependent on certain exporting countries such as Russia, including Gazprom, for natural 

gas or the Middle East for oil. In the case of natural gas the problem lies not only in 

dependence on one particular supplier but also risks in pipeline infrastructures, which can 

be subject to accident or natural disasters, which can later have a negative impact on 

climate change in the form of long transit.  However it is assumed that the demand for oil 

and natural gas will continue to increase significantly, mostly in developed countries. The 

dramatic increase in greenhouse gas emissions is the primary environmental concern over 

the use of fossil fuels.  
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Figure 2.2 EU – 15 and EU – 25 emissions and projections (Commission of the European 

Communities 2007) 

If fuel consumption continues to increase at its current dramatic rate, the “business as 

usual” line in Figure 2.2 clearly shows that greenhouse gas emissions will go up 

dramatically as well. Although the U.S. is currently responsible for the most greenhouse 

gas emissions, it is predicted that as China develops it will double its own greenhouse gas 

emissions by 2025, surpassing even those projected for the United States, as shown in 

Figure 2.3.  

 

Figure 2.3 Projected Emissions of GHGs in 2025 
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Figure 2.4 Evolution from 1971 to 2006 of world CO2 emissions by fuel (Mt of CO2) 

(International Energy Agency 2008) 

When analyzing the main sources of these emissions, coal emits the most CO2. 

Elimination or slight reduction of such high usage of these two resources will have a great 

impact on the level of emissions. A number of solutions have appeared recently.  However, 

different solutions are suitable for different countries. Renewable energies should certainly 

be utilized to reduce the levels of greenhouse gas emissions.  

 

Figure 2.5 Technological methods which could reduce CO2 emissions from energy 

combustion (Commission of the European Communities, 2008) 

 

Because each country in the EU is in a different stage of development and governmental 

decisions are established, in some cases very slowly, the EU decided to formulate laws 

forcing Member States to use renewable energy sources. Two directives, the first of which 

defined a target of 21% of the electricity by the year 2010 formulated in the Renewables 

Directive 2001/77/EC
4
, and the second directive 2003/30/EC, which promoted the use of 

biofuels and other renewable fuel for transport (European Commission Directorate 2005). 

                                                 
4
 Directive 2001/77/EC on the promotion of electricity production from renewable energy sources in the 

internal market, commonly known as RES directive, submitted October 2001  

http://eur-lex.europa.eu/pri/en/oj/dat/2001/l_283/l_28320011027en00330040.pdf 
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Figure 2.6 Renewable electricity as a percentage of gross electricity consumption EU - 27, 

2005 (EEA 2006) 

In terms of renewable energy production, Renewables Directive Member States have set 

up differentiated targets for the production of renewable electricity and have stated their 

preferred support mechanism. As the problem of energy security is shared by every 

Member State, it is essential to come up with strategies not only with internal markets in 

mind, which can have poor results, but also combined, dispersed actions in EU instead.  

An analysis of the energy security problem leads to one important conclusion: that the EU 

should speak with one voice, identifying infrastructure as being of major importance to its 

energy security and then ensuring its construction, deepening its partnerships with key 

energy suppliers, transit countries and consumers (Commission of the European 

Communities 2008). 

2.1 Energy and Climate challenges until 2020 (European 
Commission Directorate 2005) 

In March 2007 the European Council established a new, promising political agenda to 

enable the main energy objectives of the Community to be achieved.  

To make it feasible, EU started new “20-20-20” initiative: reducing greenhouse gas 

emissions by 20%, increasing the share of renewable in the energy consumption to 20% 

from its current level of 8.5% and improving energy efficiency by 20%, all by 2020.  

Without the new upgraded Internal Energy Market legislative package, the achievement 

such goals was rather impossible. However, in September 2007 the Commission adapted 

the Green Paper “Towards a new culture for urban mobility” not only ensuring effective 

competition and making investment conditions more attractive for investors, but assuring 

the diversity and security of supply. It is considered that the most daunting challenge in 

achieving the “20-20-20” targets is making the energy market more competitive.  

The EU set up the key technology challenges for the next 10 years to meet the 2020 

targets: 
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- Make second generation biofuels competitive alternatives to fossil fuels, while 

ensuring the sustainability of their production; 

- Enable commercial use of technologies for CO2 capture, transport and storage 

through demonstration at industrial scale, including whole system efficiency and 

advanced research; 

- Double the power generation of the largest wind turbines, with off–shore wind as a 

lead application; 

- Demonstrate commercial readiness of large–scale Photovoltaic (PV) and 

Concentrated Solar Power; 

- Enable a single, smart European electricity grid to accommodate the massive 

integration of renewable and decentralized energy sources; 

- Integrate more efficient energy conversion and end–use devices and systems, into 

buildings, transport and industry, such as poly–generation and fuel cells; 

- Maintain competitiveness in fission technologies, together with long–term waste 

management solutions; 

If everything goes according to the “20-20-20” initiative, Europe‟s new Energy Policy will 

influence the EU‟s energy outlook. The energy consumption in 2020 will be reduced by 

about 15%, which will lead to lowering the importation of energy by 26%. 

What is surprising is that even with keeping EU‟s new energy policy (sustainability, 

competitiveness and, above all, security of supply) the EU will probably still be dependent 

on countries with oil, coal and natural gas resources. This means that, in 2020, net imports 

of fossil fuels will be the same as today‟s imports. 

In reaction to the rationalized adoption and rapid implementation of the 3x20 targets, the 

Commission proposed the EU Energy Security and Solidarity Action Plan.  

2.2 Main calls and vision for 2050 

The main vision for 2050 is the reduction of greenhouse gas emissions by 60–80 per cent, 

as well as complete decarbonisation, but without the development of new technologies the 

goals will never be reached.  There is also a plan for the implementation of major 

organizational and infrastructure changes.  

The EU has set up a list of technology challenges for the next 10 years to meet the 2050 

vision (Commission of the European Communities, 2007).  They are as follows: 

- Bring the next generation of renewable energy technologies to market 

competitiveness; 

- Achieve a breakthrough in the cost–efficiency of energy storage technologies; 

- Develop the technologies and create the infrastructure?) to enable industry to 

commercialize hydrogen fuel cell vehicles; 

- Complete the preparations for the demonstration of a new generation (Gen – IV) of 

fission reactors for increased sustainability; 

- Complete the construction of the ITER fusion facility and ensure early industry 

participation in the preparation of demonstration actions; 
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- Elaborate alternative visions and transition strategies towards the development of 

the Trans–European energy networks and other systems necessary to support the 

low carbon economy of the future; 

- Achieve breakthroughs in enabling research for energy efficiency: e.g. materials, 

nano-science, information and communication technologies, bio–science and 

computation. 

Meeting the targets in 2020 and the vision for 2050 is a significant challenge that can be 

tackled most effectively with a collective determination. 
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3 LEGAL DOCUMENTS CONCERNING RENEWABLE ENERGY 
POLICY 

Soaring prices of traditional fuel, condition of the environment and growing dependence 

on imported energy sources were main factors which put renewable energy at a level of 

high importance. As the whole sector is still under development, legislation enforced by 

the EU has been the driving force for all Member States. 

3.1 White Paper on renewable energy sources (Commission of 
the European Communities, 1997) 

The main component of EU Energy Policy is a White Paper of the European Commission 

on Renewable Energy issued in November 1997. It underlines the importance of renewable 

energy development and establishes targets regarding RES share in the EU‟s total energy 

consumption. The target set in the document is 12% of renewable energy achieved by 

2010.  

Unfortunately many countries, which have only recently joined EU, encounter problems 

with achieving specified goals. Mainly it is because of administrative problems, a weak 

regulatory framework and additionally difficult legally binding targets. 

3.2 Green Paper on the security of the energy supply 
(Commission of the European Communities, 2000) 

Because major energy–investment decisions and action were needed to combat climate 

change, on 29
th

 November, 2000, the Commission adopted a Green Paper on supply 

security, in order to launch a debate on the geopolitical, economic and environmental 

factors involved in securing the EU‟s energy supply. 

It presents the situation of the energy sector, pointing out that the EU imports 50% of its 

energy requirements and if no measures are taken within the next 20 to 30 years the figure 

will rise to 70%. The weakness of the market was clearly highlighted at the end of 2000 by 

the dramatic increase in oil prices. 

To develop a good strategy to overcome the main problems, the EU will have to face many 

challenges. The two greatest new challenges were highlighted as actions undertaken 

exposed the environmental concerns which should influence energy policy to counter 

climate changes and the growth of the importance of internal markets, which can be a 

driving force for change.  

Concerning long–term European Energy Strategy, according to the Green Paper, the main 

objective of an energy strategy should be to ensure, for the wellbeing of its citizens and for 

proper functioning of the economy, the uninterrupted physical availability of energy 

products on the market at an affordable price for all consumers, whilst respecting 

environmental concerns and looking towards sustainable development (Forum.eu 1997).  

The Green Paper outlines a long term energy strategy in which EU must: 

- Rebalance its supply policy by clear action in favour of a demand policy 
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- Undertake an analysis of the contribution of nuclear energy in the middle term 

- Provide a stronger mechanism to build up strategic stocks and to foresee new 

import routes for increasing amounts of oil and gas 

3.3 Directive 2001/77/EC on the promotion of electricity 
produced from renewable energy sources in the internal 
electricity market (Commission of the European 
Communities 2001) 

The Directive, which was submitted in October 2001, indicated that each member state 

should set the national indicative targets for the consumption of the electricity produced 

from renewable sources.  More importantly, the Directive stated that 21% of electricity 

must be produced from renewable energy sources and ready for Community electricity 

consumption by 2010.  Member States are obliged to take appropriate steps to support 

greater consumption of electricity produced from renewable sources and the Annex to the 

Directive provides some guidelines on setting the targets. The European Commission 

monitors the Member States‟ progress and if necessary can propose mandatory targets for 

those who miss their goals. 

 

Table 1 Indicative targets for each of the 15 original member states and share of 

renewable electricity in 1997 

Country % in 1997 Target (%) in 2010 

Belgium 1.1 6 

Denmark 8.7 29 

Germany 4.5 12.5 

Greece 8.6 20.1 

Spain 19.9 29.4 

France 15 21 

Ireland 3.6 13.2 

Italy 16 25 

Luxemburg 2.1 5.7 

Netherlands 3.5 9 

Austria 70 78.1 

Portugal 38.5 39 

Finland 24.7 31.5 

Sweden 49.1 60 

United Kingdom 7.04 10 

EU overall 13.9 22 
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The renewable targets are calculated as the share of renewable consumption versus gross 

final energy consumption. Renewable resource consumption comprises the direct use of 

renewable resources plus the part of electricity and heat that is produced from renewable 

sources, while final energy consumption is the energy that households, industry, services, 

agriculture and the transport sector use. The denominator for the RES share also includes 

distribution losses for electricity, heat and consumption of these fuels in the process of 

producing electricity and heat.  

3.4 Directive 2003/30/EC on the promotion of the use of biofuels 
or other renewable fuels for transport (Commission of the 
European Communities, 2003) 

Sustainable development has become an essential issue in the EU‟s politics. Available 

sources of energy such as oil, natural gas and solid fuels are diminishing and contribute to 

the increase of carbon dioxide emissions. This is why biofuels promise to be a possible and 

real solution to climate and energy problems.  

It is stated in the Commission White Paper “European transport policy for 2010: time to 

decide” (Commission of the European Communities, 1997) that the emissions from 

transport are estimated to rise by 50% between 1990 and 2010 to around 1113 million tons. 

The main source of these emissions is road transport, which is responsible for 84% of the 

total transport CO2 emissions. 

With the implementation of biofuels, it is important that Member States comply with 

Kyoto Protocol as well as with other regulations like the Biofuels Directive and the 

Biofuels Strategy. 

The directive addresses the application of the hydrogen sector, pure vegetable oil from oil 

plants under specific conditions, bioethanol and biodiesel in pure form or blended.  

Increased usage of biofuels can open the door for other sectors of economies which didn‟t 

have a chance until now to develop. The directive is mainly concerned with agriculture 

where the common agricultural policy should create new opportunities for sustainable rural 

development. 

The Directive states that 5.75% of all transport fuels on the market, including petrol and 

diesel, must be biofuels by the end of 2010. Additionally it stated that Member States must 

make plans for 2005 with setting reasonable targets, as a middle date, taking into 

consideration reference value of 2%. 

3.5 Directive 2003/96/EC restructuring the Community 
framework for the taxation of energy products and 
electricity (European Union's Council of Ministers 2003) 

On 27
th

 October 2003, the European Union‟s Council of Ministers adopted the directive 

which came into effect on 1
st
 January 2004. The Directive widened the scope of the EU‟s 

minimum rate system from energy products containing mineral oils to all energy products 

including oil, natural gas and electricity. 
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Main decisions of the Directive are: 

 

- Reduction of distortions of competition that currently exist between Member States 

as a result of divergent rates of tax on energy products; 

- Reduction of distortions of competition between mineral oils and the other energy 

products that have been subject to Community tax legislation up to now; 

- Increase of incentives to use energy more efficiently 

- Offers, in form of tax incentives, for companies which will make some 

undertakings to reduce emissions. (EC, 2003) 

3.6 Biomass Action Plan (Commission of the European 
Communities, 2005) 

The Biomass Action Plan was presented on 7
th

 December 2005 and set three main 

objectives for a new energy policy – competitiveness, sustainable development and 

security of supply. As biomass accounts for around half (44 – 65 %) of all renewable 

energy used in the EU, it is clear that the actions in this sector should continue without 

change. The Plan‟s aim is to increase biomass use to around 150 million toe by 2010, 

which will be followed by reduction of greenhouse gas emissions, new work places and 

probably lower prices of oil as a result of lower demand. The Commission identifies three 

sectors in which biomass use should be prioritized, namely heat production, electricity 

production and transport.  The slowest developing sector is biomass for heating, which 

uses the most biomass. The Commission plans to use various measures to improve this 

process, including adopting new specific legislation on renewable energy in heating, 

amending the Directive on the energy performance of buildings and carrying out a study of 

how to improve the performance of household biomass boilers and reduce pollution. (EU 

2005) 

3.7 The EU Strategy for Biofuels (Commission of the European 
Communities, 2006) 

   

In December 2005 the European Commission adopted an Action Plan designed to increase 

the use of energy from forestry, agriculture and waste materials. The main direction of EU 

is focusing on transport which is responsible for the majority of greenhouse gas emissions. 

Even though biofuels are still more costly to produce than fossil fuels, their use is 

increasing in the all countries.  
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3.8 Energy Green Paper, A European Strategy for Sustainable 
Competitive and Secure Supply (Commission of the 
European Communities 2006) 

The Energy Green Paper was accepted on 8
th

 March 2006. In the document the 

Commission proposes a common European energy policy which will enable Europe to face 

the energy supply challenges of the future and the effects these challenges will have on 

growth and the environment (EU 2006). As stated in the Green Paper there are five priority 

areas which will lead the EU to an energy supply which is sustainable, competitive and 

secure: 

- A European grid – one grid for Europe for electricity and gas market. Main 

problem appearing is the affect of actions on cross border trade. 

- A priority interconnection plan – the greater the interconnection in the European 

electricity grid, the lower the need for spare electricity and, in time, the lower the 

costs. 

- Investment in generation capacity – to prevent disruptions at times of high demand 

and to serve as backup for intermittent renewable energy source. 

- A level playing field: the importance of unbundling because of differences which 

appear in the level and effectiveness of unbundling of transmission and distribution 

from competitive activities. 

- Boosting the competitiveness of European industry – different policy options which 

integrate European markets offering cost – effective solutions as well as growth and 

new jobs. 

The Commission also emphasizes increasing the size of the renewable energy sector, a 

sector in which the EU already has half the world market. The Commission will put 

forward a Renewable Energy Road Map to create a stable environment in which to 

develop renewable energies. 

3.9 Renewable Energy Technology Roadmap 

In 2007 the European Commission adopted a Renewable Energy Roadmap, which 

established long term vision for the renewable energy sector. A new target was set for 

2020.  The level of RES share in final energy consumption should be 20%.  Moreover, the 

Commission announced binding national targets, for each Member State, which is 

compatible with EU target. The national action plan must be adopted by March 31, 2010.  

The European Renewable Energy Council (EREC) Renewable Energy Technology 

Roadmap up to 2020 (EREC 2007) 

The European Renewable Energy Council (EREC) has published a technology roadmap 

for renewable in the run up to 2020. The publication aims to give an overview of the 

possible contribution of different renewable energy sectors towards the 20% target. 

EREC‟s roadmap foresees the EU reaching 20.9 % to 22.8% of renewable energy in the 

total final energy consumption in 2020.  
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The sector share is divided as follow: 

 

12.7% - 13.9% - biomass 

3% – 3.2% - wind power 

2.4% - 2.6% - hydropower 

1.1% - 1.2% - photovoltaics 

0.7% - geothermal 

0.03 – ocean power 

 

According to European Renewable Energy Council the calculations are based on “feasible” 

annual growth scenarios for the different technologies. In fact, some of the renewable 

energy sectors that have developed more ambitious projections could deliver much more 

than 20%. 

EREC‟s roadmap also calls on the Commission to impose direct penalties on member 

states that fail to comply with “binding” interim targets (EREC 2008).  

3.10 Proposal for a directive of the European Parliament and of 
the Council on the promotion of the use of energy from 
renewable sources (Communities 2008) 

Problems with rising oil prices and increasing dependence on fossil fuels forced the 

Community to boost renewable energy usage by changing the targets set in Directives 

2001/77/EC and 2003/30/EC. In a proposal from 28
th

 of May 2008 it is stated that the 

mandatory target for biofuels by 2020 is 10% of diesel and petrol needs and 20% share of 

renewable energy sources in energy consumption.  

In terms of biofuels, the proposal indicated that the “sustainability criteria” which caused 

disappointment in the European producers group was that agro-fuels are no longer 

favoured by the governments. 
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4 BIOENERGY 

There are many different opinions as to what the best actions to solve energy problems 

may be. Results of the actions differ with variation of strategies, the system boundaries and 

price of calculation methods or reference system. 

When taking into consideration the text of directive 2003/30/EC it is clear that 

governments must look for strategies which encourage sustainable development, including 

biofuels which must be implemented in transport fuels with the same restrictions as other 

renewable energy sources.  

Biomass derived from agricultural and forestry products, residues and waste from forestry 

can be used for production of biofuels which can produce energy without causing a net 

increase of atmospheric carbon. 

Unfortunately the transport sector emits the largest amount of greenhouse gases into the 

atmosphere, and 30% of total emissions are produced by the energy sector, and this 

number is only increasing. It is estimated that during 1990 – 2010 the emissions can 

increase even to 50% what gives 1 113 million tones of CO2; 84% will be emitted by 

transport. 

It is clear that the world must reduce its oil dependence by using alternative fuels, and 

individual countries must decrease amount of energy they import. New types of energy 

entering the market should be regulated – its technical standards, emissions and monitoring 

of emissions. Biofuels are a viable option. For instance, bioethanol blends create less 

greenhouse gas emissions when considering the whole cycle from cultivation to production 

and usage than normal fuels. More intensive usage of biomass will increase the 

technological development, without eliminating other options like hydrogen in the process. 

The advantages held by biofuels do not necessitate changing the existing equipment. 

Biodiesel can be normally used in diesel engines and bio-ethanol in specific blend ratios 

suits engines as well.  The only danger is the possible contamination which can occur when 

using biodegradable fractions.  

Bioenergy is also beneficial to rural areas, where agricultural policy gives opportunities for 

sustainable rural development. Interest focused on cultivation of bioenergy plants gives 

huge chance for farmers to enrich. They can apply for money from available European 

Programmes like Emerging Commercial Farmers Support Programme In recent years the 

European Union‟s common policy concerning rural areas consumed a vast part of the 

budget (Commission of the European Communities 2007) (specifically how does 

agricultural policy give opportunities to rural areas, and what are those opportunities?) 
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Figure 4.1 EU budget 2007 (126.5 billion EUR (Commission of the European 

Communities, 2007))
 

Participating in the production of biomass can be a profitable opportunity for farmers.  Not 

only can they improve their own living situation, the products which they are selling are in 

high demand and they are broadening the scope of cultivation. The availability of resources 

and raw materials is a main factor in the increased production of biofuels.  

The European Union‟s objective(of what?) is to replace 20% of currently used fuels with 

fuels made from eco-friendly, renewable sources by 2020. It is only possible by making 

them more available and competitive and is advised only if their promotion serves to 

achieve the security of supply and environmental objectives as well as related policy 

objectives for each Member State. 
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5 FINANCIAL SCHEMES IN EUROPEAN UNION 

Since 1980s the European Union has been funding the research connected with climate 

change and the development of green technologies, and has helped in obtaining policy 

objectives. The majority of projects, like new power plants or pipeline infrastructure, are 

not fully financed by the EU but also get additional support from national funding.   

The EU‟s Sixth Framework R&D Programme
5
, between 2002 and 2006 assigned € 2 

billion on climate change research, another € 1,2 billion for nuclear research. For the years 

2007–2013 the Seventh Framework Programme (FP7) increased climate relevant research 

funding to € 9 billion, with total budget during the Programme of € 51.5 billion 

(Commission of the European Communities 2007) 

The research will not only take into consideration European policy action but also 

international processes in the framework of the United Nations Framework Convention on 

Climate Change and its Kyoto Protocol.  

Climate relevant research under FP7 covers four fields: 

ENVIRONMENT 

The European Union projected that the total budget for the environment field, € 1.89 

billion, would improve the availability of climate information by diminishing the scale for 

smaller areas. The funding has also lead to a better understanding of the problem by 

integrating the physical and socioeconomic aspects of climate change. It also strengthened 

the prediction skills in the future evaluation of the climate–Earth system.  

Finally funding will be used to fill knowledge gaps in case of objectives of the European 

Commission‟s June 2007 Green Paper. 

ENERGY 

The total budget for the Energy field is estimated at €2.35 billion which should mainly 

cover the challenges of security of supply and climate change to obtain a more developed 

sustainable system.  

TRANSPORT 

The main goal of transformation in the transport sector is the reduction of greenhouse 

gases by using „smarter‟ and „greener‟ systems. To achieve the objectives, the total budget 

for this field is € 4.16 billion. 

 

 

 

                                                 

5
 The EU‟s Sixth Framework R&D Programme is the European Community Framework Programme for 

Research, Technological Development and Demonstration. It is a collection of the actions at EU level to fund 

and promote research. The main objective of FP6 is to contribute to the creation of the European Research 

Area (ERA) by improving integration and co-ordination of research in Europe which, so far, is largely 

fragmented. At the same time research will be targeted at strengthening the competitiveness of the European 

economy, solving major societal questions and supporting the formulation and implementation of other EU 

policies. 
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SPACE AND GLOBAL MONITORING FOR ENVIRONMENT AND SECURITY 

The fourth field under FP7 covers the monitoring of climate change from space. Scientists 

use satellites to watch Earth for safety reasons to observe changes and unexpected danger. 

All actions are enclosed in the total budget of € 1.43 billion. 

Because renewable energy is an immature industry, the implementation of new 

technologies not only needs time, but large quantities of money. Subsidies used for 

research and development in each field increase year by year through the introduction of 

regulatory support mechanisms.  

Unfortunately there is some evidence that in comparison with other forms of energy, in 

recent years the subsidies for the renewable energy sector have been relatively low. For 

example, the natural gas industry, which continues to profit, is still using a technological 

and industrial infrastructure built up during previous decades.  

Each European country is different, so one European financial support scheme would 

never succeed. That was the reason for a consultation with several stakeholders as well as 

research institutes to analyze the situation in the Member States and create the best 

possible solution – Table 2.  

In the case of electricity production, all support mechanisms for renewable generation 

should include at least two components – access to the grid and profitable price of 

electricity produced.  Policies like European Feed Laws or Renewable Obligations, which 

are considered successful and beneficial, include these two components.  

There are two principal classes of support mechanisms – quota or amount systems and 

price systems. All support mechanisms will fit in one of these categories. Each of them 

provides a means of access to the grid: either by offering open access to all participants or 

offering standard contracts. They are politically determined and use market mechanisms to 

achieve success.  

Both systems can produce growth in renewable technology if properly designed. In terms 

of vertically integrated generators and multinational electric utilities, quota systems give 

more benefits but are harder to design and implement. On the other hand price systems 

have coherent notation which offers equal access for all participants and stimulate high 

rates of growth.  

The European Renewable Energy Federation (EREF) states that these two systems are hard 

to compare and it is difficult to choose one support mechanism because there is insufficient 

data to reasonably judge Quota systems. There are several factors which can be considered 

in development of any policy mechanism. Those factors include the price paid to 

renewable generation, the amount of generation produced, any technological innovation,  

the financial security of investments in renewable generation, geographical distribution of 

generation, technological variety, really simple implementation and program flexibility.  
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Table 2 Renewable Energy Promotion Policies (REN 2007) 
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Figure 5.1 Support system in EU (Ragwitz 2007) 

5.1 Quota or amount systems 

In the Quota system, the amount of generation desired is politically determined and the 

market determines the price. Generation can be subdivided based on how the market 

determines the price once the amount has been politically determined (Gipe, Renewable 

Energy Policy Mechanisms 2006). As an example, Renewable Obligation systems can be 

mentioned where the price paid for generation is determined by trading in green 

certificates. In Tendering systems, with usage of tenders, the winning bidders are selected 

and on the basis of the lowest proposition, the price is determined.  

5.1.1 Tendering 

Under tendering procedure, the state places a series of tenders for the supply of renewable 

electricity, which is then supplied on a basis of contract with the tender price.  An offer or 

call for tenders often includes a price cap. With the usage of specific levy, other costs 

which are generated by the purchase of renewable electricity are paid by the consumer. 

Tendering can specify technologies that are available to bid or they can be totally 

technology–neutral. 

  

5.1.2 Quota obligations with tradable certificates 

Quota obligations (mandates to Quota critics) recently imposed an annual obligation on 

electricity suppliers to obtain renewable targets. It means that part of the electricity which 

is delivered must be generated from renewables by a certain date. If energy companies fail 

to reach the set amount, they have to pay a penalty for not meeting their obligations.  
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This renewable energy(what energy?) is considered separate from the underlying 

electricity and their(whose?) value can be used as “certificates” representing renewable 

generation. They occur not as a piece of paper but as a ledger. Producers of electricity from 

renewable energy sources receive an electricity certificate for every MWh of electricity 

produced. By selling these certificates, the producer receives an extra income in addition to 

the sale of electricity. The energy is delivered to the grid as it is produced. The energy is 

used in real time, but the certificates can be “stored” for later sale. This makes it profitable 

to invest in new renewable electricity production. The certificates are the proof that the 

supplier reaches the target and can be traded among those who cannot or have decided not 

to install the renewable generation but buy the certificates from those with surplus. These 

trades can be made electronically without any documents. An international electricity 

certificate market has considerable advantages. International trade contributes to a more 

efficient market with higher liquidity and increased turnover. It creates greater 

effectiveness and increased pressure on production costs for renewable electricity 

(Ministry of sustainable development 2006). 

 

Tradable renewable electricity certificates 

Tradable renewable electricity certificates represent the advantage of renewable energy and 

split the value of the benefits from the main value of the electricity itself. The value of the 

certificates is considered as function of target, the schedule for meeting the target and 

troubles with obtaining the target‟s schedule.  

   

Tradable Green Certificates 

With the green certificate system, renewable electricity starts to be sold at power market 

prices. Since producers and consumers want to buy these certificates at the lowest price 

possible, the secondary market certificates start to function when renewable energy 

producers start to compete with each other to sell green certificates. 

The price paid for renewable generation is the sum of the value of the electricity and the 

value of the tradable certificate. Quota systems are technology neutral and they search for 

the least costly renewable resource to reach the target. 

5.2 Renewable Tariffs 

Renewable tariffs are known also as electricity feed laws, Minimum Price Systems, 

Renewable Feed – In Tariffs (REFITs) or fixed – price systems. 

In the Price system, the price is politically determined and the market sets the price. The 

systems can be, as well as Quota systems, subdivided depending on determination of price 

or tariff that will be paid and whether prices are differentiated by technology or location.  

They provide two important elements for a successful support mechanism – access to the 

grid and, by design, a price adequate to propel profitable development. They can produce 

rapid growth, leading to large volumes of manufacturing and technological innovation. 

Depending on the size of the investment, the type of technology and its application there 

are different prices for kWh (depending on the country).  
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Feed–in tariffs were successful because of the rapid development of the system in a wide 

range of geographically dispersed renewable sources. Low costs and very limited 

administration procedures which are available for everyone, made the system popular. 

Tariffs do not support the equipment used for production of renewable electricity and 

money does not originate from taxpayers.  

The benefit from using Feed–in tariffs lies also in set contract length, which assures 

investors how much profit they can expect. It facilitates making long distance analysis and 

taking into account all possible expanses.  

Table 3 Renewable Tariffs contract length (Gipe 2008) (longer contracts reduce initial 

price) 

Country Wind Solar Hydro Biomass 

France 15 20 20 15 

Germany 20 20 20 20 

Portugal 20 20 20  

Spain (2007) >15 >25 >25 >20 

In this area again Spain made beneficial decisions and put forward a favourable proposal 

for the renewable energy investors, where the time for running up the investment is 

reaching even over 25 years. 

 

Consumers pay for Renewable Tariffs, just as they currently pay for electricity from 

standard power plant. This is more equitable than paying through taxes because consumers 

who use a lot of electricity will pay more for renewable generation than those who use less. 

(Gipe, Renewable Energy Policy Mechanisms 2006)  
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Table 4 Status of Renewable Tariffs worldwide (Gipe, Renewable Energy Policy 

Mechanisms 2006) 

Existing Regulations Pending Proposed 

Austria Czech Republic Oregon 

Brazil Ireland Japan 

The Netherlands Turkey (Wind)  

China   

France   

Germany   

Greece   

Italy (PV)   

Portugal   

Spain   

 

5.2.1  Advanced Renewable Tariffs 

Advanced Renewable Tariffs are the modern version of electricity feed laws. Mainly used 

in north Europe, they differ from standard feed laws. Feed laws set the price paid for 

renewable energy as a simple percentage of the retail tariff, while advanced renewable 

tariffs are more sophisticated and can be tailored to different renewable technologies and 

parts of a country. Depending on the technology, its size, its application, how long the 

generator was operating and where it is located, different tiers of tariffs are functioning.  

The advantages of this system are that the tariffs can be adjusted to the local conditions as 

well as a variety of sites. The primary disadvantages are that the complexity of the system 

can cause problems for the investors and the existence of too many possibilities available 

for one technology.  

5.3 Net Metering 

Net metering is a special case, containing elements of Quota system as well as Renewable 

Tariffs. It incorporates the customer throughout whole structure and defines how the 

generator will be paid. 

In this system, the renewable generator can feed excess generation (energy not used by the 

customer) into the grid and store the electricity with the utility. In cases when generation is 

less than consumption, stored electricity is pulled back from the grid. The result of these 

actions is the retail price of electricity in form of price or tariff. It is applied to any 

technology so typically the all technologies receive the same price for generation – the 

retail tariff.   

In Europe this system exists but is not widely used. 



24 

5.4 Subsidies 

Various direct and indirect subsidies were used lately to promote renewable energy. 

However, alone they are not a sufficient support mechanism as they do not give access to 

the grid.  

Subsidies can be divided into categories depending how they work and where the money 

comes from. We can distinguish support from capital investment and production.  

There are two sources of subsidies – public treasuries or variation of funds. Mostly money 

comes from public treasuries, but then they are limited and at the same time determined by 

the public budgeting process. Some electric utilities were recently restructured and some 

subsidies were taken from charges on all electricity consumers.   

 

5.4.1 Capital and production subsidies 

Capital subsidies have been used to pay for a portion of the capital investment of a 

renewable technology, mainly for kW of installed capacity.  However, they fail because the 

moment a technology has been installed they eliminate any incentive for the owner. 

Production subsidies can be paid directly as a bonus payment per kWh or in the form of a 

tax credit or rebate. 

5.4.2 Low – Interest Loans 

Low interest loans can support development by low–cost sources of capital for project 

evolution and can be used as a tool to encourage people to participate in renewable 

development programmes. However, like the other monetary subsidies, the loans alone are 

not sufficient to achieve full success.  

5.5 Policy effectiveness 

The simplest and the most effectiveis the capacity to deliver results in MW of operating 

capacity in case of actual generation or terawatt-hours of generation. Another challenge for 

policy is to deliver, with minimum cost, the generation for society. This can include not 

only the lowest price for the consumers but also can include environmental and social 

costs.  

Evaluation of effectiveness shouldn‟t be based on costs generation because the overall 

costs from renewables differs by technology and region.  

A technique for evaluating the policy mechanism‟s success which is not commonly used is 

the geographic distribution of development and the distribution of opportunity among 

different participants in the market. 

Each country had the opportunity to choose its own method of reaching the most profitable 

policy. It turned out that Spain, in a short amount of time, became a leader in terms of 

monetary effectiveness which was the reason for such rapid development of the whole 

renewable energy sector in this country. They stabilized the capital markets, lowered risk 

premium and possibility of capital flight. 
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Figure 5.2 Monetary effectiveness of support mechanisms in EU - 15 (Gipe, Renewable 

Energy Policy Mechanisms 2006) (ES – Spain, DE – Germany, AT – Austria, IT – Italy, 

UK – United Kingdom, FR – France, FI – Finland, BE – Belgium) 
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6 POLAND 

6.1 Introduction to the country 

Poland, officially the Republic of Poland, is a country in Central Europe.  

Neighbouring countries include Germany, Slovakia, Czech Republic, Ukraine, Belarus, 

Lithuania and the Russian exclave – Kaliningrad Oblast. After the end of communist 

regime in 1989, the country started to transform its economy into one of the most robust in 

Central Europe. Unfortunately it is still facing high unemployment, an underdeveloped and 

damaged infrastructure and high poverty in rural areas. Although Poland has a large 

farming sector, it is still insufficient and unwieldy (BBC, 2008).   

Poland joined North Atlantic Treaty Organization (NATO) in 1999 and European Union in 

2004. With its transformation to a democratic, market–oriented country largely completed, 

Poland is on its way to being a very active member of Euro–Atlantic organizations (CIA, 

2008). 

6.2 Energy sector overview 

 

6.2.1 Primary energy 

Poland, as a member of the European Union, actively takes part in creating integrated 

energy policies of European community(do you mean for the European community?). 

Unfortunately the Polish energy sector is facing many hard challenges. High demand for 

final energy, which in 2007 reached the level of 4,137.1 peta joules (PJ), an insufficient 

infrastructure in terms of production and transmission, dependence on gas and oil imports 

and obligations connected with climate protection are all forcing Poland to take action too 

quickly.  
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Table 5 The structure of primary energy consumption (Central Statistical Office 2008) 

 2004 2005 2006 2007 

PJ % PJ % PJ % PJ % 

Total 

primary 

energy 

3937.8 100.00 3927.1 100.00 4166.6 100.00 4137.1 100.00 

Hard 

coal 

1932.2 49.07 1865.0 47.49 2002.5 48.06 1996.9 48.27 

Lignite 518.9 13.18 538.5 13.71 530.7 12.74 506.5 12.24 

Crude 

oil 

770.1 19.56 771.8 19.65 851.7 20.44 854.7 20.66 

Natural 

gas 

521.6 13.25 545.5 13.89 551.4 13.23 552.2 13.35 

Other 195.0 4.95 206.3 5.25 230.3 5.53 226.8 5.48 

 

Table 6 Production of energy raw materials in Poland and share domestic processing in 

2007 (million tonnes) (GUS 2009) 

 Coal Lignite Crude oil and 

oils from 

bituminous 

minerals 

Natural gas 

(hm
3
) 

Production 88.2 60.9 21.9 4.276 

Domestic 

consumption 

85.4 60.8 41.7 13.693 

Import 5.9 0.00 25.1 9.300 

 

Poland is only self–sufficient in the case of solid fuels supply (coal and lignite), which 

supplied over 93% of Polish electricity in 2007, (Central Statistical Office 2008) and in 

hydrocarbon fuels. Unfortunately natural gas from domestic deposits is sufficient only for 

1/3 of total consumption, and moreover, crude oil extracted on the area of the 

countryaccounts for 3.8% of the total domestic consumption of the raw material. Poland is 

the European leader in terms of hard coal production. It possesses recoverable reserves of 

coal which reach the amount of 43 billion tones, while developed reserves are in number of 

17 billion tonnes. It is assumed that the first group will be sufficient for 44 years when the 

second one will be exhausted in about 160 years from now. What is more, it takes 9
th

 place 

in lignite production and is the European Union‟s 5
th

 largest supplier of coal (10% of total 

deliveries). Unfortunately Polish reserves of lignite are developed only at a level of 15%. 
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Table 7 The production and consumption of electricity (Central Statistical Office 2008) 

 Unit of 

measure 

2003 2004 2005 2006 2007 

Production TWh 151.6 154.2 156.9 161.7 159.3 

Domestic 

consumption 

TWh 127.1 130.5 131.2 136.7 139.6 

Import TWh 4.9 5.3 5.0 4.8 7.8 

Export TWh 15.1 14.6 16.2 15.8 13.1 

 

Total production of electricity in 2007 was 159.3 TWh and gross consumption of 

electricity in 2006 oscillated over 139.6 TWG, whereas 27.6 TWG was consumed by 

Polish households. It is visible in Table 7 that the level of consumption is going up so also 

the demand will be higher in next years. Since coal, as the main energy source, must be 

continuously excluded, new renewable technologies will be necessary. 

In 2006, as an exporter, Poland performed worse than in previous years (by 2.6%) reaching 

number 13.1 TWh, which means they exported less than 10% of all electricity generated. 

The 2006 decrease of net export was balanced in 2007 by a small decrease in production.  

6.2.2 Electricity market 

The Polish electricity market, in accordance with the internal energy market of EU, is 

divided into four groups: producers, electricity transmitting enterprises, distribution firms 

and trading companies. 

The main role in electricity generation is played by 72 system producers (20 power plants 

and 52 thermal electric power plants). They cover more than 92% of total Polish electricity 

production. The rest is produced by 180 small industrial power generating plants and 

independent heat generating facilities, 115 pumped–storage power stations and small water 

power plants. 

The biggest producer is BOT Górnictwo I Energetyka S.A. However, the electricity is 

transmitted over the PSE–Operator lines. The consumption per capita in 2007 was close to 

3.71 MWh. 

 



29 

 

Figure 6.1 Energy map of Poland (Polish Ministry of Economy 2009) 

The main disadvantage of the Polish power industry is the high cost of generating 

electricity in comparison with other power industries in EU countries like France or 

Finland. Another problem is the growing number of requirements connected with 

environmental protection, which consume substantial amounts of money for the realization 

of projects.  

At present about 70% of the demand for electricity is proceed with long–term contracts. 

This slows down the development of a free electricity market as the “old players” still own 

the majority of rights for transmission and that can only be changed when restructuring of 

the system is completed.  

6.2.3 Activities to improve energy efficiency 

Poland set goals to reach the EU countries energy efficiency as follows: 
- Building production units with efficiency comparable with that obtained in the best power 

plants in EU countries 

- Decreasing the network losses in transmission and distribution of energy through 

modernization of existing ones and building new ones, exchanging low efficient 

tranformators  

- Stimulating the development of cogeneration, particularly through substitution the split of 

heat generation with cogeneration by modified a system of certificates and municipal 

policies 

- Creating the legal system for supports connected with improvement of energy efficiency 

- Application of obligatory certificates of energy characteristic for buildings or flats which 

are implemented into the new market  

- Increasing the time coefficient of maximum load of electric energy 

- Application of Demand Side Management techniques stimulated by diversification of day 

prices of electrical energy 

- Determination of equipment energy consumption and products which are consuming the 

energy and implementation of minimal standards for energy consuming products. 

- Support for investments in the area of energy savings 

- Realization of Country Action Plan regarding energy efficiency 
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- Obligation of public sector to be an ideal example in energy saving management 

- Support for scientific and research works regarding new solutions and technologies 

reducing energy consumption 

- Informing and educational campaigns promoting rational energy usage. 

6.2.4 Heating energy 

Heating energy from steam and hot water oscillates around 560 – 570 PJ annually. There 

are some differences recorded depending on how many days the temperature drops below 

10ºC. The majority of energy is used on urban areas to heat residential buildings whereas 

only small percentage is used on rural areas. The value of heating energy (from steam and 

hot water) sold in Poland in 2006 was PLN 8.7 billion (EUR 2.5 billion). 

6.2.5 Thermal energy 

There are around 9,000 companies in Poland, which are dealing with heating engineering. 

(Energy Market Agency 2009) Coal is the main fuel used in the generation of thermal 

energy (79% of supplied heat). Also several types of hydrocarbon fuels (14% share) are 

consumed for heat production. 

The heat distribution network has a combined length of about 24,000 km, including 17,000 

km of transmission system. The largest sellers of heat supplied through the heat 

distribution network were Społeczne Przedsiębiorstwo Energetyki Cieplnej S.A. (SPEC) in 

Warsaw and Zespół Elektrociepłowni w Łodzi S.A. 

6.2.6 Regulations of energy market 

Energy Regulatory Office (URE) is the main unit responsible for the functions of the 

energy market in Poland. The rules were set in 1997 in the Energy Law and secondary 

legislation under the Energy Law. In 2004, when Poland entered the European Union, the 

transformation of the market started and integration of the Polish energy market with the 

Internal Energy Market. The implementation of Directives 2003/54/EC
6
 and 2003/55/EC 

(EREC 2003) speeded up this process. Unfortunately there are still unsolved problems in 

the full liberalization of the energy market: long–term contracts, the poor economic and 

technical position of many customers, cross–border trade and unclear instructions and 

tariffs. 

6.3 Renewable energy sector in Poland 

The renewable energy sector in Poland is facing a lot of changes in the coming years, 

mainly because of the influence of Green Energy policy. The tough targets imposed on the 

country are very ambitious and in some areas unfortunately impossible to obtain. As a 

comparison the share of RES in total primary consumption was 4.86% in 2006 and 2.99% 

of gross electricity consumption in 2006 (European Renewable Energy Council 2008).  

 

 

                                                 

6
 Directive 2003/54/EC of the European Parliament and of the Council of 26 June 2003 concerning common 

rules for the internal market in electricity and repealing Directive 96/92/EC - Statements made with regard to 

decommissioning and waste management activities  
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The main factors forcing the market to develop are the targets which Member States are 

obliged to fulfill. Table 8 shows what goals Polish government set. 

 

Table 8 Major targets set for Polish Renewable Energy Sector (Polish information and 

foreign investment agency 2008) 

Origin Quantitative Target 

EU mandatory target 15% share of renewable energy sources in the final 

energy consumption in 2020 

EU mandatory target 10% share of biofuels in the final energy consumption in 

transport in 2020 

EU mandatory target 7.5% share of renewable energy sources in the gross 

electricity consumption in 2010 

EU mandatory target 5.75% share of biofuels consumption in petrol and diesel 

use for transport in 2010 

National short – term target 7.5% share of renewable energy in the primary energy 

balance by 2010 

National long – term target 14% share of renewable energy in the primary energy 

balance by 2020 

National long – term target 9% share of renewable energy sources in the gross 

electricity consumption in 2010 

 

As each member state is on a different stage of implementation of the EU regulations, the 

targets were modified to reflect fairness and were agreed upon by a flat–rate approach 

modulate by respective GDP‟s. 

The driving force behind the Polish power industry is hard coal and lignite, which are 

Poland‟s most abundant natural resources. Table 9 shows that in the past years the most 

frequently utilized source of renewable energy was hydrogen. However, wind and biomass 

have recently increased in usage. Other sources, including solar and geothermal, are 

increasing their share of the market annually.  

 

Table 9 Total Installed Capacity for Electricity Generation from RES (MW) (Ministry of 

Economy, 2009) 

Energy source 2002 2003 2004 2005 2006 2007 

Biomass 1 17 52 190 239 260 

Biogas 15 18 22 33 35 48 

Wind 59 60 65 124 173 286 

Hydro 840 873 881 922 931 934 

Total 915 968 1,020 1,269 1,378 1,528 
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Figure 6.2 RES Electricity Generation in Poland (National Statistics 2009) 

The rate of production and consumption of biofuels has sped up in recent years because of 

a new target for biofuel consumption was set for the year 2020. By then, 10% of 

transportation fuel consumption must consist of biofuels. Another reason for the 

production and consumption increase is the high availability of raw materials for 

production and quite low cost of manufacture.  Surprisingly, the wind sector experienced 

spectacular growth, with an additional capacity of 113 MW installed. It is expected that 

about 200 MW would be installed in 2008 mainly in form of wind farms. 

All of these actions created an impressive 1,528 MW of electricity from RES installed in 

2007. It is predicted that in the coming years the highest growth in production will be 

recorded mainly in the biomass sector as the resources become increasingly available as 

more and more farmers start to cultivate their land for the production of bioenergy 

resources.  

 

 

Figure 6.3 Increase of renewable energy production up to 2010 (Rogulska 2002) 
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6.4 Regulative documents supporting RES 

6.4.1 Support for RES – Electricity 

The primary document which directs the energy policy of the Polish Government is the 

Guidelines for Poland‟s Energy Policy till 2020, approved by the Council of Ministers in 

2000, in which the importance of RES promotion is mentioned for the first time. 

Another important regulative document is the Development Strategy of Renewable Energy 

Sector approved by the Polish Parliament in 2001, which is setting the targets of 7.5% in 

2010 and 14% in 2020 of RES shares in the primary energy balance. In fact the target of 

7.5% RES – E by 2010 at the national level is actually smaller than the target set by the 

EU, as it refers to electricity turnover in distribution companies and not to gross 

consumption in the directive. The difference is approximately 38 TWh which means that 

national target is 30% lower (EREC 2008).  

The objective to reach 14% RES share is further confirmed in the Long–Term Strategy of 

Sustainable Development for Poland till 2025, which was endorsed in 2002. 

The Polish Energy Law Act adopted in 1997, amended in 2002 – 2007, is combining all 

regulations in the energy sector. In terms of RES it stipulations are as follow: 

 
- POWER PURCHASE OBLIGATIONS FROM RENEWABLE SOURCES 

Each electricity seller that supplies end customers is obliged to prove a minimum share of 

energy produced from RES in its total amount of sales. The limits are as follows: 5.1% in 

2007, 7.0% in 2008, 8.7% in 2009 and 10.4% in 2010. 

 

 

Figure 6.4 Required RES Share in Electricity Sold to Final Consumers (Ministry of 

Economy, 2008) 
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- COMPLIANCE WITH POWER PURCHASE OBLIGATION 

If the above obligations are not fulfilled, the distribution companies pay a “compensation 

fee” instead of buying electricity produced from RES. If the seller neither buys green 

electricity nor pays the compensation fee, they have to pay an administrative fee which is 

at least 30% higher than the compensation fee. 

Unfortunately this system is not working as it should. Since 2005 these obligations were 

not sufficiently enforced and there is still a lack of legal and financial consequences for 

distribution companies. Even if they do not fulfill their obligations, they can still avoid 

paying because the level of penalty has not been stipulated. The authority responsible for 

establishing and enforcing the penalties in Poland is Energy Regulatory Authority.  

 
- GREEN CERTIFICATES 

The principal legislative instrument is the Energy Act of 10 April 1997 (EUR-LEX 1997).  

In Poland, however, Green Certificates, which support electricity obtained from RES, were 

introduced on 1 October 2005. 

Since that time Polish distribution companies have had to present the certificates to the 

Polish Regulatory Energy Office. Another institution, which controls Green Certificates, is 

the Polish Power Exchange which was founded in 1999. It provides a platform, where 

market participants like buyers, sellers and financial intermediaries can trade with Green 

Certificates. It was created to monitor and control the wholesale power exchange for 

improvement of efficiency of the Polish power sector and to adopt it to competitive 

environment and requirements of the EU. The Polish Power Exchange has become a 

source of power for the Green Certificate market development. 

 
- OBLIGATION OF TOTAL RES ELECTRICITY PURCHASE 

All green electricity generated should be sold with an average market price of traditional 

electricity from the previous year. Average price is set by the Energy Regulatory Office 

and in 2007 it was established on the level of 128.8 PLN/MWh. 

 
- TWO SOURCES OF REVENUES FOR INVESTORS AND GREEN ELECTRICITY 

PRODUCERS 

The first source, which gives about 35% of the revenue, is sales of the green electricity at 

the market price and the second, with 65% of the revenue is from Green Certificates (sales 

of property) where the price is twice the average market price for electricity. 

 
- GRID CONNECTION COST 

Costs to the grid connection are cut by 50% for electricity produced from RES. 

 
- EXCISE TAX EXEMPTION 

Since 2002, when the Minister of Finance made a decision about Excise Tax, electricity 

produced from RES is under tax exemption. Currently, the excise tax on electricity is about 

0.02 PLN for 1 KWh.  
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6.4.2 Support for biofuels (European Renewable Energy Council 2008) 

 

- EXEMPTION OF EXCISE DUTY 

Since 1 January 2007 exemptions of excise duty include the biofuel market. Under the 

provisions there are included: 

 Bio-components intended for use in liquid fuels and liquid biofuels, meeting the 

relevant quality requirements;  

 fuels, which meet the relevant quality requirements and contain over 2% of bio-

components: 

a) petrol – 1.50 PLN on each litre of bio-components added to it,  

b) diesel – 1.00 PLN on each litre of bio-components added to it;  

 bio-components used as direct fuel and meeting the quality requirements specified 

in separate regulations – 1,680 PLN/1000 l. 

Additionally, the Act of 11 May 2007 increased the preferential excise duty treatment for 

the products listed below: 

 For products made by blending petrol with bio-components and containing over 2% 

of bio-components, excise duty charged on the petrol (1,565 PLN/1000 l) shall be 

reduced by 1.565 PLN for each litre of bio-components added to the petrol, subject 

to the minimum excise duty payable being 10.00 PLN/1000 l.  

 For products made by blending diesel with bio-components and containing over 2% 

of bio-components, excise duty charged on the diesel (1,048 PLN/1000 l) shall be 

reduced by 1.048 PLN for each litre of bio-components added to the diesel, subject 

to the minimum excise duty payable being 10.00 PLN/1000 l  

 For bio-components used as direct fuel in internal combustion engines – 10 

PLN/1000 l. 

 

- DRAFT AMENDMENTS TO THE CORPORATION TAX ACT 

Lately the government is working on a Draft Act amending the Corporation Tax Act, 

which introduces corporation tax relief for bio-component manufacturers. Other financial 

support instruments offered by the programme include: removing bio-components used as 

a direct fuel from the list of products subject to fuel duty, a system of subsidies for farmers 

cultivating energy crops for use in bio-component manufacture, investment support out of 

EU funds and a reduction of air pollution charges for entities using liquid biofuels in their 

vehicles. 

6.4.3 Supports for all RES 

Private investors play a pivotal role in reaching production targets.  Unfortunately profits 

are not high yet so the additional financial support is essential, in which case the EU and 

Polish Government have come up with supporting mechanisms. 

Investors in the RES sector can apply for grants or loans. The preferential areas for 

financial assistance are projects supporting an increase of capacity or building new 

facilities like wind farms, biomass or biogas power plants, small hydropower production 

plants, heat production from geothermal and solar panels. 

Investors can apply for the most suitable support to: 

 



36 

- THERMO – MODERNISATION PROGRAMME AND FUND 

Functioning since 1999, the Fund is under operation of the Bank of National Economy 

(BGK). Mainly the fund is connected with support for residential buildings. It provides 

financial and technical support for improvements in energy use, projects which aim to 

reduce energy losses and substitute conventional energy sources with non–traditional 

sources.  Not only homeowners but also small local heating networks who want to improve 

their networks can apply for this form of support. 

These projects, when submitted, can count on 25% final loan repayment. Additionally, 

energy efficiency investments are supported with loans covering up to 50% of project 

costs. 

 

- ECOFUND 

The Ministry of Finance set up EcoFund in 1992 as a non–profit organization which helps 

finance environmental projects at both the regional and national level. It is expected that 

total contributions to the EcoFund for the years of operation (1992 – 2009) will reach 545 

million dollars collected by debt–for–environment swap activities. 

The main task of this instrument is to provide the opportunity to implement 

environmentally friendly projects. The projects with the most success at securing funding 

through EcoFund are those which reduce gas emissions, air pollutants emissions and 

protect endangered flora and fauna. As an objective the EcoFund gives priority to the use 

of RES such as biomass, wind, solar, and geothermal energy. 

Projects are subsidized in the form of grants, which can cover 10 to 30% of the project 

costs for private investors and up to 50% of the project costs for municipalities. 

Since 2002, the Fund has also provided low interest loans for new investors in the 

renewable energy sector. 

 

- ENVIRONMENTAL PROTECTION BANK (Bank Ochrony Srodowiska 2009) 

The Environmental Protection Bank is a commercial bank, which mainly supports 

environmental protection and water management projects. It provides soft loans for 

renewable energy sector investments in areas of geothermal energy, bioenergy or solar 

energy. Under this instrument, support can be assured for geothermal plants, heat pumps, 

solar collectors, small hydro plants, biomass boilers of installed capacity less than 5 MW.  

The lending period for soft loans is up to five years with a discounted interest rate of 0.5% 

with keeping in mind that lending conditions are formulated for each case separately, 

depending on the specific character of projects. 

The credit facilities can be utilized by entrepreneurs, local governments or retail clients. 

 

- NATIONAL FUND OF ENVIRONMENTAL PROTECTION AND WATER 

MANAGEMENT (NFOS 2009) 

The National Fund of Environmental Protection and Water Management was established in 

1989 and has been supporting environmentally friendly projects at regional and national 

level. The Fund is supporting projects in form of loans, subsidies or equity funding. 
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It cumulates funds through environmental charges and fees gathered in the area of Poland 

including compensation fees associated with Quota Obligations and Green Certificates 

System. 

To get money from the National Fund of Environmental Protection and Water 

Management, prospective projects must fulfill conditions for approval which include 

accordance with the list of priority programmes and ability of the applicant to cover the 

costs of the whole project. 

In 2007 the National Fund allocated totally about 450 million Euro in environmental 

protection projects. 

Lately the new fund was set for large investments which are contributing to the fulfillment 

of the targets set in directives 2001/77/EC and 2004/8/EC
7
. The budget is 1.5 billion zł (€ 

375 million) where 40% is allocated to the bioenergy sector. 

 

- THE EU STRUCTURAL FUNDS (IPIEO 2009) 

During the period 2007 – 2013 Poland will receive 67.3 billion Euro for the country‟s 

development. The largest project is called “Infrastructure and Environment” with a budget 

of about 27.9 billion Euro. The others, including “Development of environmentally–

friendly infrastructure and energy efficiency” with 1,403 million Euro and “Development 

of energy independence, including diversification of the energy sources” with 1,693 

million Euro also contribute to the development of the country‟s renewable energy sector. 

Additionally, under EU Structural Funds, the Regional Operational Program exists with a 

budget of 16.6 billion Euros, which supports regional development and investors on a local 

scale. 

6.5 Bioenergy sector overview 

In areas of Poland characterised by a high amount of arable land per capita, renewable 

energy generation is heavily dependent on biomass. Because of more attainable targets set 

by the EU in shares of renewable energy, electricity and bio-components in fuels, 

bioenergy started to become prominent.  

Biomass can be used as source of energy in a direct combustion process of solid biofuels 

like wood, straw or paper.  It can also be converted to liquid biofuels, such as oil or 

alcohol, as well as gaseous in the form of biogas. In Poland the best sources, when 

considering location and conditions, are solid biofuels in the form of wood and straw. The 

natural direction of development in these areas will be production of heat and electricity in 

associated systems. In terms of waste paper the usage at the moment is rather marginal.  

The electricity production opportunities in Poland include: 

- Co – firing (biomass + coal) in large power plants, which is considered the most 

promising technology because of the high availability of resources 

- CHP – for a small and medium scale 

- BIOGAS (from agriculture) 

                                                 
7
 Directive 2004/8/EC of the European Parlament and of the Council of 11 February 2004 on the promotion 

of cogeneration based on a useful heat demand in the internal energy market and amending Directive 

94/42/EEC  
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- BIOMASS gasification, in which the immaturity of technology slows down the 

large application 

6.5.1 Polish potential 

The technical potential of biofuels in Poland was estimated at 465.1 PJ in year scale, which 

can be used for energetic purposes. To obtain this number it is necessary to take into 

consideration biomass yield in agriculture – about 195 PJ, in forestry – 158,6 PJ, in fruit – 

growing – 57,6 PJ and wood waste from the wood industry.  

Polish agriculture during the year produces approximately 25 billion tons of straw (mainly 

cereal and rapeseed) and hay. There is high a percent of excess of straw which is 

increasing every year. The majority of these extra amounts are burned on fields, which 

leads not only to serious threats to the environment but also a danger to human health. 

The amount of straw surplus is estimated at more than 10 million tons, which can be used 

for energetic purpose and provide an extra profit for farms. 

This is the reason for the highest growth rate of straw fired heating installations. 

 

Table 10 Increase of Bioenergy capacity (EC 2009) 

Type of 

installation 

Capacity in MW in 

1999 

Capacity in MW 

in 2002 

Capacity 

increase in 

MW 

Growth 

rate in 

%/year 

Wood – fired 

heating plants 

350 450 100 8.7 

Straw – fired 

heating plants  

13 92 79 92.0 

Biomass – fired 

boilers 

7 23 16 48.7 

Municipal biogas 

plants 

38.9 61.5 22.6 16.5 

Landfill gas plants 9 15.4 6.4 19.6 

 

Forests occupy 28.8% of Poland‟s territory, which includes 7.4 ha of national forests. It is 

assumed that in the year 2020 forest area will grow by 32%. 

 In Poland 15.5 million m3 of wood is produced annually, which creates about 60% of 

wood waste that could be transformed to energy. Usage of wood for heating purposes has a 

very long tradition in Poland, especially in furnaces of low power.  

The amount of installations heated with wood waste is estimated for 100000 (with power 

between 0.1 – 40 MW). A majority of these systems are situated near wood–processing 

plants or cellulosic–paper plants. 

Currently, solid biofuels are the fastest developing renewable technology in Poland. 

However this development occurs not because of support from government or available 

technologies in the country but as a result of market conditions.  
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In further perspective it is assumed that the gasification and pyrolysis processes, which 

produce gases further burned in combustion engines or gas turbines, not by direct burning, 

will start to influence the production on the market.  

 

6.6 Discussion 

Poland‟s energy situation after joining the European Union began to experience difficulty 

as the use of coal as an energy source was declined. The regulations imposed on Poland are 

quite strict and the targets for Poland set down in these regulatory documents are difficult 

to achieve for a country experiencing such drastic energy transitions. Another unstable 

criterion is the legal framework and taxation which is hardly understandable for common 

people and which is interpreted differently by various interested parties.   

The highest potential is located in biomass, particularly in energy crops, which should lead 

to high shares of the market. Surplus of agriculture production is a cheap, easy, and readily 

available source; as are the under-exploited bio–resources at lower than EU–15 cost (land 

and labour). Why it is not working? 

The interest in the implementation of bioenergy technologies is growing in the short term, 

especially in rural areas. However, there is still a low level of success as this branch of 

industry is very young and in the exploration stage. Additionally the effectiveness of 

processing the typical agricultural crops for transport fuels is very low (energy input is 

comparable with final energy input). The processing of solid biofuels for heat and 

electricity promises much greater efficiency in this respect. Moreover, fossil fuels are still 

subsidized, which causes excess in the power system and reduces the profitability of 

renewable energy production.  

Another problem with the implementation of new renewable sources is the transmission 

grid which still is not available for all renewable energy suppliers because of the monopoly 

held by companies. Although government tries to change the regulations, the old, long – 

term agreements make it impossible, at least for a couple more years. 

The „quota‟ support system for green energy favours the economy of scale and larger 

players at the electricity and green certificates markets as well as larger energy biomass 

producers and suppliers. Unfortunately, at the same time, it hinders the development of 

independent energy producers and small–scale renewable energy technologies for heat, 

electricity and biogas production. What is more, individuals hoping to obtain support for 

new renewable technologies find it difficult with the regulations and requirements too 

difficult to meet, and are often rejected despite the availability of financial support.  

Rotations with green certificates and the whole market provide excellent opportunities to 

earn money. However, a lack of direct regulations sometimes makes the transactions very 

risky. 

There is one more important factor which makes bioenergy problematic in Poland. It is the 

people and their fear of change. The Polish community is known for its tendency to retain 

working mechanisms. With electricity, the people do not necessarily have a wide choice 

between providers.  They do, however, have a broad selection from which to choose a fuel 

for their cars.  But because the price of biofuel is no lower than that of fossil fuel, even 

though there is the possibility of exemption from excise duties, the Polish people tend to 

retain their old habits of using fossil fuels instead of making the switch to biofuels.   
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7 GERMANY - FEDERAL REPUBLIC OF GERMANY 
(BUNDESREPUBLIK DEUTSCHLAND) 

7.1 Introduction to the country 

Germany, known officially as the Federal Republic of Germany,  is a country located in 

the heart of Europe and is considered the most industrialized and populous country on the 

continent (BBC, 2009). Its northern borders are Denmark, the North Sea and the Baltic 

Sea, Poland and the Czech Republic form its eastern border, its southern border touches 

Austria and Switzerland and its western border is shared with France, Luxemburg, 

Belgium and the Netherlands. Despite the economic crises following World Wars I and II, 

Germany did not have problems recovering, as the economical conditions before the 

crashes were excellent. However, even in 2008 Germany was still grappling with the 

effects of the unification of the democratic Federal Republic of Germany (West Germany) 

and the communist German Democratic Republic (East Germany) on October 3, 1990.  

It has been a member of the EU from the beginning (25
th 

March 1957) and replaced its 

currency, the German mark, with the European exchange currency, the euro in January 

1999. It has also been a member of the North Atlantic Treaty Organization (NATO) since 

6
th

 May 1955 (NATO 2005). 

7.2 Energy sector overview 

7.2.1 Primary energy 

Germany‟s energy market is one of the most developed, reaching the level of 13020 peta 

joules (PJ) in 2007, which was lower than the previous year by 4.8%. (DE 2007) 

 

Figure 7.1 Primary energy consumption in Germany in 2007 (Gruber 2008) 

Coal is a very important energy resource in Germany, although the trend in governmental 

policy is to reduce subsidies for coal extraction as it interferes with CO2 reduction targets. 

Unfavorable geological conditions make the mining of hard coal economically 
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uncompetitive. Despite its considerable reserves, environmental restrictions have led 

Germany to become a net importer of coal.  

In terms of oil, Germany has fourth largest reserves in the EU and is the world‟s fifth 

largest oil consumer. Much of the reserves are located in northern and northeastern 

Germany and over one–half of Germany‟s crude oil production comes from a single field, 

Mittelplate, located in tidal flatlands in the North Sea. 

Natural gas reserves in January 2006 were estimated at 9.1 trillion cubic feet, the third 

largest in the EU. Almost all of Germany‟s natural gas reserves and production are located 

in the northwestern state of Niedersachsen, between the Wesser and Elbe rivers. Moreover, 

it is still dependent on imports from Russia 46%, Norway 33% and the Netherlands 23% 

and only 18% of natural gas consumed by Germans is from domestic production. 

In 2007 the gross power generation of power plants was approximately 635.5 TWh, with 

net generation of electricity at 597.2 TWh and consumption of electricity at 541.0 TWh 

(DE 2007). The share of nuclear power with 140.5 TWh in the gross electricity production 

fell by 22.1% and dropped below the shares of coals. 

7.2.2 Electricity market 

The whole electricity market, which contained nine vertically integrated electricity 

suppliers, merged to four suppliers owning the country‟s electricity transmission network, 

which take up 80% of generation capacity. There has been no significant entry of new 

firms into the generation business since liberalization
8
, however some of them bought 

stakes in the Verbunduntentenehmen and some suppliers of subsidized renewable energy 

have appeared.  

 

 

Figure 7.2 German Electricity Grid (GENI, 2005) 

                                                 
8
 Liberalization of the market - a decision by a country's government to allow foreigners to purchase shares in 

that country's stock market, http://ideas.repec.org/a/bla/jfinan/v55y2000i2p529-564.html 
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The distribution network is fragmented in the areas, consisting of about 950 small, mostly 

municipality–owned local utilities. The dispersed system of generating stations is 

concentrated mostly in the southern and western parts of the country, where the richest 

lands are located. After liberalization the market saw the entrance of new companies, but 

not many businesses survived. This was mainly because few Germans wanted to switch to 

retails. In the case of small customers, only 5% switched, while among customers with 

high consumption the transition to retails was more widespread.  

7.2.3 Regulations of energy market 

The German system of regulating energy networks has been a special case in Europe since 

the first EU Directive on the internal electricity market was implemented in 1996. Finally 

in October 2004, Germany‟s Federal Government introduced its new Energy Bill to the 

Bundestag. The new set of rules was intended to contain all relevant provisions for 

regulating energy suppliers, although there was no intention to approve network tariffs on 

an individual basis and instead, a Federal Regulatory Authority would have the power to 

review them. Finally in May 2006, the German regulatory authority Bundesnetzagentur 

presented the concept of a revenue cap regulation with two periods of three to five years. 

After the third regulation period, yardstick competition is recommended which should be 

updated every second year (CC-REPORTS 2006). 

7.3 Renewable energy sector in Germany 

 Since 1998, political support has stimulated continuous development in RES, 

especially in the wind energy, PV and solar thermal installations sectors.  The liquid 

biofuels, geothermal energy and the developing biomass electricity sectors began to play 

an increasingly important role in renewable energy development.  

As the country is a leader of biofuels production, there are 1900 petrol stations where 

biodiesel can be obtained. Because the fuel is biodegradable, its application is especially 

useful in environmentally sensitive areas. 

 

 

Figure 7.3 Contribution of renewable energy sourced electricity generation in Germany 

1990 - 2007 (AGEE - Stat 2008) 

Without any doubt Germany is the number one producer in the world for wind origin 

electricity, the number one producer in the world of photovoltaic electricity and number 
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two for production from biomass. Since 1997 the share in total wind energy production has 

increased from 4.8% up to 15.1% in 2007 (ENERGY, 2009). 

The share of renewable energy in primary energy consumption rose from 5.54% to 6.6%, 

which translates to the amount of 921.4 PJ (436.6 PJ for electricity). 

As with all Member States, Germany had to set up the goals adequate for market trends 

which are gathered in Table 11. 

Table 11 Major targets set for Germany’s Renewable Energy Sector 

Origin Quantitative Target 

EU mandatory target 18% share of renewable energy sources in the final 

energy consumption in 2020 

EU mandatory target At least 10% share of biofuels in the final energy 

consumption in transport in 2020 

EU mandatory target 12.5% share of renewable energy sources in the gross 

electricity consumption in 2010 

EU mandatory target 5.75% share of biofuels consumption in petrol and diesel 

use for transport in 2010 

National long – term target 14% share of renewable energy in the heat sector by 

2020 

National long – term target 25 - 30% share of renewable energy in the electricity 

sector by 2020 

National long – term target 8% of biofuels in the transport fuels by 2015 

  

The target set by the renewable electricity Directive was reached in 2007: the share of 

electricity produced from renewable energy sources had almost doubled from 6.3% in 

2000 to 12% in 2006. 

 

Among the growing sectors, the one with the most growth is photovoltaic which in 2007 

produced 3–5 TWh, which alone represented 41.1% of worldwide solar electricity and is 

still growing with the rate of 63.3% over the last ten years.  It is mainly the result of a 

stable incentive system that reassures investors. 
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Figure 7.4 Structure of electricity production, 2007 (ENERGY, 2009) 

 

Figure 7.5 Structure of electricity production from renewable energy sources, 2007 

(ENERGY, 2009) 

Because of partially exploited potentials and limited grid capacity in the northern parts of 

Germany, the on shore wind energy sector began to develop quickly. Moreover, high costs 

and technical problems (long distance from land and deep water) led to a decrease in the 

use of offshore systems.  

Biomass development is slow mainly because of fuel price uncertainty as well as 

infrastructure costs. 

7.4 Regulative documents supporting RES 

7.4.1 Support for RES – Electricity 

Germany has had renewable energy legislation dating back to 1989 when a market 

stimulation programme appeared which called for the installation of 250MW of wind 

power. It guaranteed a fix payment per kWh of electricity produced. It was working until 

1995 combined with investment incentives for private operators such as farmers and futher 

the another legislation was implemented. Another document introduced in 1991, the 

Electricity Feed–in Act, obliged the grid operators to pay only 80% of electricity retail 

prices as feed–in tariffs for electricity generated by certain RES. Additionally, suppliers of 

electricity were obliged to create access to the grid.  
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In further stages of the document an additional condition was added under reserve that the 

payment is only valid until the moment the amount of electricity from RES reaches 5% in a 

particular region. That was not so understandable for operators from areas where 

renewable energy was very popular and they had significant competition with which to 

contend. 

Another indicator of dropping feed–in prices for electricity from RES was falling 

electricity (retail) prices, which was a result of the liberalization of the market. 

In 2000, the Renewable Energy Act (Federal Ministry for the Environment 2000) 

(Erneuerbare Energien–Gesetz, EEG) replaced the Electricity Feed-in Act. Under the new 

regulation, feed–in tariffs are not linked to electricity retail prices but fixed for 20 years. 

The cap on the share was removed and instead, the total amount of feed–in reimbursements 

was distributed evenly among all high voltage grid operators and equally among the 

consumers. 

Under these regulations, there were also rules included which determined feed-in tariffs 

based on the age of an installation. If the RES plant, a wind farm for example, was 

installed after 1
st
 January 2002 the feed–in tariffs are decreased. 

EEG consisted of two important innovative features: 

 

- DEGRESSION OF TARIFFS – since 2002 new installations received lower tariffs 

and, since 2003, new installations of these types receive tariffs, however lowered, 

at the same rate and so on for the following years. 

- STEPPED NATURE OF TARIFFS – the tariffs for the different technologies 

defined in the act are determined by calculations based on the yield/generation 

costs of each particular plant. This is important for development of other RES like 

biomass.  

What makes Germany‟s feed–in tariff exceptional is the fact that they are reviewed every 

two years according to the new act, first in 2007 and then every four years in terms of 

technological and price developments. Twenty years, after the date of installation, is the 

date of expiration of every single new installation.  

In August 2004, the revised EEG (Federal Ministry for the Environment, Nature 

Conservation and Nuclear Safety 2004) (amending law) was implemented, setting targets 

for the share of renewable energy in electricity production of at least 12.5% (2010) and at 

least 20% (2020).  

The reason for these actions was mainly to improve the long–term stability of the German 

RES–E Policy. The act also includes the rules of providing incentives for operators of RES 

plants and grid operators taking part in the power management of RES facilities. 

Major changes implemented include: 

- Tariffs have been changed to show more clearly the cost situation of renewable 

technologies (higher tariffs for geothermal electricity, PV and certain fractions of 

biomass) 
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In the PV sector tariffs have been raised mainly for compensation of the 100.000 

roofs programme
9
. 

- In the bioenergy sector tariffs have been changed in order to increase the 

competitiveness of the market.  It is especially important for small–scale biomass 

plants. 

Also, special incentives are offered for the new technologies, i.e. plant/crop based 

renewable resources and CHP. 

- In the wind energy sector offshore wind energy received a high level feed–in tariff 

for the initial 12 years after installation, whereas onshore wind energy received a 

feed-in tariff for only the first 5 years. 

 

Table 12 Feed–in Tariffs for Renewable energy sources (Commission of the European 

Communities, European Commission Factsheets by Country 2008) 

Renewable 

energy source 

Range  Feed – in tariff in €/MWh Degression 

Solar  Installed 

on 

buildings 

Integrated in 

the façade 

of buildings 

All other 

systems 

5% 

6.5% from 

2006 in “all 

other 

systems” 

< 30 kW 

30 kW – 

100 kW 

>100 kW 

492 

468 

 

463 

542 

518 

 

513 

 

380 

Biomass  general Renewable 

feed - stock 

CH

P 

Used 

wood 

1.7.2006 

1.5% 

< 150 kW 

150 – 500 

kW 

500 kW – 5 

MW 

5 MW – 20 

MW 

110 

95 

 

85 

 

80 

170 

155 

 

125 (110 

for wood) 

80 

130 

115 

 

105 

 

100 

110 

110 

 

80 

 

80 

                                                 
9
 the 100,000 Roofs Programme, launched in late 1998, provided 10-year low-interest loans for PV 

installation (it ended early, in 2003, when all targets were met), http://www.earth-

policy.org/Indicators/2004/indicator12.htm 
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Hydro Large < 500 kW 

500 kW – 

10 MW 

10 MW – 20 

MW 

20 MW – 50  

MW 

50 MW – 

150 MW 

74 

64 

 

59 

 

44 

 

36 

1% 

small 500 kW 

5 MW 

97 

66 

 

Geothermal 5 MW 

10 MW 

20 MW 

>20 MW 

150 

140 

90 

72 

1% starting 

in 2010 

Wind Offshore  Installed before 

31.12.2010 

Installed after 

31.12.2010 

2% after 

2008 

 91 62 

onshore  For at least 5 

years after 

installation 

After, time 

depending on yield 

of system 

2% 

 82 52 

Landfill gas, 

sewage gas, 

Mine gas 

  Using specific 

innovative 

technologies 

1.5% 

500 kW 

500 kW – 5 

MW 

73 

63 

93 

83 

> 5MW Market price is 

paid for the 

capacity above 

5MW 
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The Renewable Energy Act (EEG) 

The amended version of The Act from August 2004 is based on the following core 

principles (European Renewable Energy Council, Renewable Energy Policy Review – 

Germany 2008): 

- Priority access for renewable energy to the grid 

- Priority transmission and distribution 

- Obligation of grid operators to purchase the electricity produced from renewable 

energy 

- Fixed price (“tariff”) for every kilowatt-hour produced from renewable energy for 

20 years 

- Tariffs are differentiated by source and size of the plant 

- Annual decrease ( -1.5%, -6.5%) are in place to take account of technical 

development (degression) 

- Equalization of additional costs between all grid operators and electricity suppliers 

In August 2007, the German government elaborated an Integrated Energy and Climate 

Programme and on 5
th

 December 2007 it adopted a package of legislative measures to 

implement the programme. 

7.4.2 Supports for biofuels 

 

- FULL EXEMPTION FROM MINERAL OIL AND ENVIRONMENTAL TAX 

(European Renewable Energy Council, Renewable Energy Policy Review – 

Germany 2008) 

Biodiesel benefits from a partial tax exemption (B100). The tax will gradually increase 

from 9 c€ per litre in 2007 up to 45 c€ per litre beginning in 2012. Crude vegetable oils 

benefit from partial tax exemptions. The tax will increase from 10 c€ per litre in 2008 to 45 

c€ per litre beginning in 2012. 2nd generation biofuels/ E85 are exempted from tax until 

2015.  

The German Federal Government has passed a (draft) biofuel sustainability ordinance. 

Under this ordinance, biofuel producers will, in the future, enjoy fiscal and administrative 

support only if certain sustainability criteria are adhered to. 
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Table 13 Tax exemptions (Commission of the European Communities 2008) 

Resource Total support level (= tax 

exemption incl. reduction of 

VAT to be paid) 

 [€cents/litre] 

Start year 

Biodiesel Partial Tax exemption on 

B100. The tax will gradually 

increase from 9 c€ per litre 

in 2007 up to 45 c€ per litre 

beginning in 2012 

2006 

Crude vegetable oil Partial tax exemption. The 

tax will increase from 10 c€ 

per litre in 2008 to 45 c€ per 

litre beginning in 2012 

2006 

2nd generation biofuels/ E85  Exempted from tax until 

2015 

 

- QUOTA OBLIGATIONS 

Quota obligation for biofuels (biodiesel and bioethanol) amount to 6.75% in 2010 and 8% 

in 2015. 

 

Table 14 Quota obligations in biofuels sector (Commission of the European Communities 

2008) 

Resource Quota in % (per year) 

Biodiesel 2007: 4.4%, 

Bioethanol 2% in 2008, 2.8% in 2009 ,3.6% in 2010 

Total (biodiesel and bioethanol) 8% in 2015, 6.75% in 2010 

7.4.3 Other RES Supports 

 

- MARKET INCENTIVE PROGRAMME 

When the new Renewable Energy Heat Act was released in December 2007, it 

implemented new subsidies for solar thermal, biomass heat and geothermal production. In 

2006 alone, almost 140,000 plants were supported through the German government‟s 

market incentive programme, which contained investments for 1.5 billion Euros. 
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- INCOME TAX REGULATIONS 

Income tax regulations are applied in the wind energy sector. 

 

- OTHERS 

 The German government committed to make available 350 million euro in 2008 

and 500 million euro from 2009, to support renewable energies in existing 

buildings 

 Obligations for homeowners to use renewable in new buildings 

- SUBSIDIES 

There are very promising options in terms of automatic heating systems with solid biomass 

to 100kW: 

 48 (60) EUR/kW (efficiency > 88%)  

or 

 1360 (1700) EUR/heating system with efficiency > 90% 

 800 (1000) EUR/furnaces with efficiency > 90% 

Subsidies also cover manually fed boilers – 100kW: 

 40 (50) EUR/kW (efficiency > 88%) 

or 

 1200 (1500) EUR/heating system with efficiency > 90% 
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Table 15 Supporting for RES - Heating (European Renewable Energy Council, Renewable 

Energy Policy Review – Germany 2008) 

Investment Subsidies 

Resource Technology Support level 

[%/total investment] 

Start year 

Solar Thermal solar collectors < 40 m2 investment subsidies 

(primary private 

households and SMEs) 

 

Solar Thermal large solar collectors > 

40 m2 

repayment bonuses of 

up to 30% of the 

investment cost 

2007 

Geothermal  max. 1 Mio. € per 

drilling, max. 550 000 

€ per community 

heating system 

2007 

 RES-Community 

heating systems 

max. 550 000 € per 

community heating 

system 

 

Financial Incentives 

(reduction on interest 

rate) 

   

Resource  Support level [% 

reduction on interest 

rates] 

Start year 

solid biomass  low interest loans 

with partial debt 

waiver (commercial 

and public sector 

applicants) 

 

Solar Thermal  Reduced interest KWf 

loans 

2007 

 

7.5 Bioenergy sector overview 

Biomass had been used as an energy source for thousands of years before the 19th century, 

when the widespread use of fossil fuels such as coal, natural gas and crude oil began.  

The burning fossil fuels releases CO2 into atmosphere, whereas the whole cycle of 

renewable energies like energy from biomass resources is considered a zero emission 

cycle. 
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Unfortunately, solid biomass fuels only have a heating value
10

 half as high as coal. 

Gasification and liquefaction, on the other hand, are very promising, but still in need of 

further development. 

Bioenergy is now used mainly for heating with forest wood in fireplaces at home, as fuel in 

the transport sector and in the use of by–products in large power plants.  Pure electricity 

production restricted to used–wood market and CHP production is in the stage of market 

penetration. On the other hand, agriculture, forestry and waste management are not yet in 

highly developed stages and their future potential seems promising. 

When considering Germany‟s biomass potential and trends, biomass can contribute 17.6 

Mtoe to the primary energy consumption in 2010 which will be about a 5% of share. The 

market share is subdivided into 4.4% on the electricity market, 6% on heating and 8% on 

the transportation sector (Institute for Applied Ecology 2005).   

 

7.5.1 Electricity generation 

Electricity production from biomass (without gas from landfills and sewage treatment 

plants, biogenic wastes) totaled approx. 13.1 TWh in 2006 (2004: approx. 8.6 TWh) (BIO 

2009). This equals a share of around 2.2% in total gross electricity consumption. 

Electricity production from biogas greatly increased, and due to the provisions of the EEG, 

it almost doubled from around 2.8 TWh in 2005 to around 5.4 TWh in 2006. 

 

 

Figure 7.6 Electricity production from biomass (The Federal Environment Ministry, 2009) 

 

In 2008, about 2.03 million ha or nearly 17% of Germany‟s arable lands were used for 

growing renewable resources. Additionally raw material for industry and energy comes 

from Germany‟s forests which cover some 11.8 million ha or 1/3 of the country‟s total 

area.  

                                                 
10

 The heating value or calorific value of a substance, usually a fuel or food, is the amount of heat released 

during the combustion of a specified amount of it.  

http://en.wikipedia.org/wiki/Heat_of_combustion#Heating_value 
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The bioenergy sector also became an additional source of income for people cultivating 

land. It decreased the full dependency on the food markets and created additional income 

opportunities, which became an important driving force for the inhabitants. It mainly 

benefits farmers who can grow industrial crops on otherwise unused land without losing 

the relevant payments. 

In the past 10 years the cultivation are for biomass products increased 5 times, with the 

highest values in oilseed crops and crops for biogas. 

 

Figure 7.7 Increase of cultivation area from 1997 to 2007 (Schurig S. 2007) 

As far as biogas is concerned the amount of installed capacities is increasing annually. It is 

considered a very efficient technique, especially with usage of wastes stored on the 

landfills. With the high methane yield per hectare and low costs of the substrate it is a very 

promising source of energy. 

 

Figure 7.8 Number of installed and planned biogas plants (Biogas – Betrieberdatenbank 

NRW 2009) 
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7.6 Discussion 

Germany is the highest developed country in terms of bioenergy in Europe and one of the 

leaders in the world. Very efficient policy making is an important driving force for better 

results. As the country has reached the biofuels target, more attention is now on bio-

electricity.  

In this area development was slower, mainly due to faster progress of the wind energy 

sector which received more attention and, even more importantly, larger investments. 

However, exhaustion of the wind sites(which sites? Wind?) as well as changes in financial 

supports gave the bioenergy sector another chance to succeed. The attention is more 

focused on increasing the competitiveness of the small scale biomass plants as well as 

offering special incentives for new technologies. Development was achieved by increasing 

the tariffs for certain fractions of biomass.  

An important factor which favours bioenergy is general acceptance among farmers, who, 

after years of poverty and low incomes, are able to stay in the agricultural business. Also 

the German government has increased the amount of investigation into the potential of 

energy generation from biomass and agricultural use.  And lastly, the economic 

development and increase in job opportunities created by new renewable energy industries 

are met with approval from both the German government and its people. 

 



55 

8 SPAIN 

8.1 Introduction to the country 

Spain, officially the Kingdom of Spain, is a country located at the crossroads of the 

Atlantic Ocean and the Mediterranean Sea. It is bordered on land by Portugal, France and 

Andorra.  

Following the reign of the dictator General Francesco Franco, who died in 1975, Spain 

started the transition to a democratic state and built a successful economy, with King Juan 

Carlos as head of state. After its political transformation Spain changed radically, adopting 

liberal values and free market practices, whilst maintaining its citizens‟ Spanish way of life 

(BBC, 2009). 

Spain become a member of North Atlantic Treaty Organization (NATO) on 30
th

 May 1982 

and joined the European Community (now the European Union) in 1986. In January 2002 

Spain terminated its peseta and replaced it with the euro currency (CIA, 2009). 

 

8.2 Energy sector overview 

“[the] Spanish energy sector enormously changed during [the] last decade with increasing 

demand for cars or electricity - especially in household appliances as well as usage of air – 

conditioning, which continuously pushed energy demand upward mainly in large cities or 

tourist areas” (Mallon 2006).  

8.2.1 Primary energy 

The main weakness of Spain‟s energy system is the strong dependence on imports as it 

does not have oil or gas resources to extract. Therefore it reached a level of 77% 

dependence on other countries in 2004 (Lafferty 2008). 

In terms of oil, Spain has two sites which have potential for exploration – the Canary 

Islands and the Bay of Cadiz. However, they are too small to have any influence on the 

country‟s ability to produce its own oil, so 98 % of the oil consumed is imported. 

Spain‟s natural gas situation changed in 90s. Between 1993 and 2002 consumption of gas 

increased 224 per cent and that level is predicted to increase. As outlined in the 

governmental “Strategy for the Electricity and Gas Sectors: 2002 – 2011 (Ministerio de 

Economica 2002), “natural gas is the source that will see the highest immediate growth. 

Moreover the projected supplies also come from abroad and about 98 per cent of Spain‟s 

natural gas demand is currently met by imports (mainly from Algeria – 57 per cent)”. 

Spain‟s coal industry, which has struggled for decades to remain competitive with cross–

border markets, is still the primary local energy source. Because of sector changes the 

production of coal declined by about one–third between 1993 and 2002. Surprisingly the 

costs of production did not decrease. Because of the high price of production, coal is not a 

profitable resource for investors any more. Although the government wanted to phase out 
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the mining of coal completely, there are still areas which are highly dependent on the 

industry. 

In the case of nuclear energy, there are currently eight reactors in the country at six 

different plants, which amounts to approximately 20 per cent of total electricity production. 

 

 

Figure 8.1 Primary Energy in Spain (2006) (IDAE, 2006) 

8.2.2 Electricity market 

Throughout the 1980s the Spanish electricity market tried to break an impasse and made 

efforts to modernize and rationalize the electricity system. To take charge of the transport 

and provision of electricity a new institution called Red Electrica Espanola was created. 

 

Figure 8.2 Electricity production in Spain (2006) (IDAE, 2006) 
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Spain‟s energy consumption is estimated to reach 165 mtoe (6908 PJ) in 2006 and gross 

electricity consumption to reach 303,007 GWh. The value of Spanish electricity production 

in 2006 oscillated near 308.2 TWh and the electricity consumption was 264 TWh 

(ENERGY, 2008). 

8.3 Renewable energy sector in Spain 

Renewable energy contributed to 6.8% of Spain‟s primary energy consumption in 2006 

and almost 20% of all electricity. The growth of electricity consumption was close to 4%  

,in the same year, indicating energetic progress.  

Spain represents the most promising solar thermal market in Europe besides Germany, 

with a capacity growing at a 45% annual rate. In the case of installed photovoltaic solar 

capacity, Spain is the second European Country and the fourth in the world, with target of 

400MW installed by 2020. It is also one of the world‟s three largest users of wind power 

with an installed capacity of 15,616 MW in January 2008 (ESP 2008). 

As far as biofuels are concerned Spain is one of the main producers in Europe with 

445,577 tonnes produced and where 44% was exported. 

 

Table 16 Evolution of RES – E installed capacity (IDAE, 2006) 

Year Wind 

MW 

Biomass 

MW 

Small hydro 

(10 – 50 MW) 

Small hydro 

(<10 MW) 

Solar PV 

MW 

2003 6234 329 2878 1722 27 

2004 8155 341 2897 1770 37 

2005 9928 366 2910 1788 51.9 

2006 11615 409 2938 1819 118 

 

Spain is currently far from its RES-e target. The RES-e share of gross electricity 

consumption was 18.8% in 2006, compared to 19.9% in 1997. Despite the fast growth of 

some RES in Spain (i.e Wind), it remains too small to reach the 2010 target given the 

increase in electricity consumption. 

 

Till now wind, biofuels and biogas have made satisfactory progress, but small–scale hydro, 

biomass and solar are growing too slowly to meet the targets for 2010. In addition, EU 

directive 2001/77/EC, being transposed into Spanish legislation, regulates the promotion of 

renewable energy within national markets by 2010, adding further speed to the Spanish RE 

plan. Further, directive 2003/30/EC sets the target for biofuels introduction and use, which 

gives the Spanish agricultural sector an opportunity to diversify and take advantage of 

what is likely to become an enormously significant market.  
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Table 17 Major targets set for Spain Renewable Energy Sector 

Origin Quantitative Target 

EU mandatory target 20% share of renewable energy sources in the final 

energy consumption in 2020 

EU mandatory target At least 10% share of biofuels in the final energy 

consumption in transport in 2020 

EU mandatory target 30.3% share of renewable energy sources in the gross 

electricity consumption in 2010 

EU mandatory target 5.75% share of biofuels consumption in petrol and diesel 

used for transport in 2010 

National short – term target 12.1% of RES in Primary Energy Consumption by 2010 

National long – term target 
30.3% of gross electricity consumption generated by 

RES 

National short – term target 
Biofuels consumption of 5.83% of gasoline and diesel 

used for transport in 2010 

 

Table 18 Total Installed Capacity for Electricity Generation from RES (MW) (Ministerio 

de Economia, 2008) 

Energy 

source 

Installed 

capacity increase 

2005 - 2006 

New 

installed 

capacity 

target 2005 - 

2010 

Rate of fulfillment 

(observed increase 

2005 – 2006/ 

targeted increase 

2005 – 2010) 

Capacity 

in 2006 

Total 

capacity 

target 

2010 

Hydro 112 810 13.8% 4757 5456 

Biomass 65 973 6.7% 409 1317 

Wind 3451 12000 28.8% 11606 20155 

Solar PV 81 363 22.3% 118 400 

Biogas 19 94 20.3% 160 235 

Others 0 1222 0.0% 0 1222 

Total 3728 15462 24.1% 17050 28785 

8.4 Regulative documents supporting RES 

8.4.1 Support for RES – Electricity 

 

Electric Power Act 54/1997 (Comision National de Energa, 1997) 

The Electric Power Act is the basic regulation establishing a favorable legislative 

framework for renewable energies. It appeared after liberalization of the market to force 

the country to action. It suggested differentiated average rates of electricity production and 
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a “special scheme” for facilities using non-consumable hydro, biomass or any other kinds 

of biofuels whose installed capacity was not exceeding 50MW. 

The Special Scheme includes the obligation to incorporate into the electric grid the energy 

produced from RES as well as a payment of the premium for this energy that will make the 

price more competitive.  

Renewable Energies Plan (PER 2005 – 2010) (IDAE, 2005) 

The main idea of the new Plan was to achieve a target of 12 % of primary energy with RES 

by 2010 while setting new more ambitious objectives in the areas where the development 

was increasing, and additionally to put new measures in place that would support 

technologies that didn‟t have chance to rise. 

The PER is an indicative Plan, meaning that it is not binding upon the actors in the energy 

system. The aim is therefore to create a sufficiently attractive framework based on stability 

and profitability. The contribution of public funds to these investments is estimated to be 

just 2.9 %.  

In the best case scenario the 2005–2010 Renewable Energy Plan targets will enable 12.1 % 

of primary energy consumption to be met from renewable sources by 2010. Within this 

overall target, in 2010 electricity generation from renewable sources will account for 

30.3% of gross consumption and liquid biofuels will account for 5.8 % of petrol and diesel 

consumption for transport purposes (REA 2005). 

The objectives are demanding as the Spain Member State decided to double the installed 

capacity for wind energy over 4 years and increase biomass capacity 5 times. 

 

Table 19 Legal Framework (PER 2005 – 2010) (Garcia 2007) 

RES Status 2006 Objective 2010 Expectation 

of fulfillment 
Installed 

capacity 

(MW) 

Primary 

energy 

production 

(ktoe) 

Installed 

capacity 

(MW) 

Primary 

energy 

production 

(ktoe) 

Wind energy 11,606 - 20,155 3.914 Medium 

Solar energy 

Photovoltaic 

energy 

118 - 400 52 High 

Solar thermal 

energy (low 

temperature) 

930.235 

(m
2
) 

- 4,900.805 

(m
2
) 

376 Medium/Low 

Solar 

thermoelectric 

- - 500 509 High 

Bioenergy 

Biomass 

(included co – 

firing) 

409 - 2,039 5,138 Medium 
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Biomass 

(thermal use) 

- 3,457 - 4,070 Medium 

Biogas 180 - 235 455 Medium 

Biofuels - 549 - 2,200 Low 

 

Royal Decree 2818/1998 (Ministry of Industry and Energy, 1998) 

 On 23
rd

 December the Royal Decree on the production of Electric Power by Facilities 

Supplied with Renewable Energy Sources, Waste and Co–Generation was introduced. It 

regulates the requirements and procedures of the special scheme, the registration 

procedures for the facilities in the corresponding registry, the conditions of energy delivery 

and the applicable economic scheme. 

In terms of renewable energy, it covers issues concerning the rights of producers to 

incorporate all electric power produced into the national grid, and their entitlement to be 

paid a price on the wholesale market plus a bonus or premium. It also contains the initial 

values for these premiums and their annual updates, taking into consideration the variation 

of the average price of electricity sales (Mendonca 2007). 

Royal Decree 436/2004 (Ministry of Industry and Energy, 2004) 

The Royal Decree 436/2004 included the same resolutions as the previous Royal Decree, 

however with several new features connected with the guarantee on the percentage 

coupling of RES payments with the average electricity tariff (AET). It contained the 

methodology to update and systematize the legal and economic power production activity 

within the Special Scheme (Ministerio de Economia, 2004) and made the Special System 

more stable and predictable. It set up a system to support electricity generation based on 

the free choice of the producer. There were two options existing: 

- Sale to the distributor at a regulated tariff, which is the same for all scheduling 

periods, calculated as a percentage of the yearly average tariff. 

- Sale on the open market through the bidding system managed by the market 

operator, the bilateral contracting system or the forward contracting system. The 

price is set by the market, or negotiated by the parties in the case of a bilateral 

contract, plus an incentive and a premium for the power guarantee, like other 

producers under the Ordinary System. 
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Royal Decree 661/2007 (Agency 2007) 

The main reason for the amendment of the previous Royal Decree from 2004 was the 

increase in consumer costs - up to 72% in July 2006 (Klein et al. 2007) and windfall profits 

under the market option as well as insufficient development of biomass and cogeneration 

technologies. The new Decree was approved on 25
th

 May and came into force on June 27, 

2007. 

The main reason for windfall increase in price was made by the premium option, as the 

electricity prices were one of the element of the total RES – E remuneration. 

As the revenues from RES–A are more uncertain than under a „fixed‟ FIT scheme, 

investors will require a higher risk premium, leading to a lower RES–E deployment if not 

compensated by an additional premium. 

In the case of an increasing conventional power price, producer surplus for RES–E 

generators rises too. On the contrary, by applying a fixed feed–in scheme the gap between 

the (rising) power market prices and RES–E generation costs decreases – instead of being 

constant in the case of a premium design – leading to lower costs for society. However, 

additional costs occur if the conventional power price drops. 

All this hesitation was the reason why the Spanish Ministry of Industry, Tourism and 

Trade, responsible for the RES legislation, decided to break the indirect linkage of the FITs 

to the electricity price within the Royal Decree Act 7/2006 (Ministerio de Industria, 

Turismo y Comercio, 2006). The change in legislation caused some uncertainty among 

investors and developers, as the tariff level for new RES–E plants was neither published 

nor established until the end of the year. 

The crucial modifications of the RD 661/2007 (Held 2007): 

- Introduction of cap and floor prices 

- Introduction of voluntary demand orientation within the fixed tariff option 

- Changes concerning biomass tariffs 

o General increase of biomass tariffs 

o Higher disaggregation of tariff categories for biomass 

o Cofiring of biomass resources from the different tariff categories is included 

into support 

- Introduction of a generation control centre for large–scale installations (> 10MW) 

- Introduction of optional demand orientation 

- Repowering bonus 

 

Cap and floor prices 

Under RD 661/2007 the government set the minimum and maximum price for the overall 

compensation to reduce the variation of market possibilities. The different premium is 

determined on an hourly basis.  

There are four different calculation areas determining the overall remuneration within the 

market (Held 2007): 

- As long as the sum of the electricity market price and the reference premium 

amounts to less than the minimum limit, the overall remuneration level is equal to 

the minimum. The resulting premium is calculated as the difference between the 

minimum level and the electricity market price. In this area, the overall 
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remuneration level is constant whereas the real premium declines depending on the 

electricity market price. 

- If the sum of the electricity market price and the reference premium ranges between 

the minimum and the maximum limit, the reference premium is paid in addition to 

the electricity market price. Thus, the overall remuneration level increases, whilst 

the real premium is constant.  

- Until the electricity prices exceed the cap price, the overall remuneration level 

corresponds to the cap and the real premium is calculated as the difference between 

the cap and the electricity price. The overall remuneration remains constant and the 

real premium declines. 

- If the market electricity price exceeds the cap, no premium is paid and the overall 

remuneration is equal to the electricity price. 

 

Table 20 Royal Decree 661/2007 decisions (Garcia 2007) 

RES Tariff (EU cents/kWh) 

Wind energy 7.32 (20 years), 6.12 (later on) 

Photovoltaic energy Between 44.04 and 22.98 (25 years) 

Between 35.23 and 18.38 (later on) 

Thermoelectric 26.94 (25 years), 21.55 (later on) 

Geothermal, waves, tides, sea current… 6.89 (20 years), 6.51 (later on) 

Agriculture and forest biomass Between 15.88 and 10.75 (15 years) 

Between 12.34 and 8.06 (later on) 

Biogas Between 13.07 and 5.36 (15 years) 

Between 6.51 and 5.36 (later on) 

Industrial biomass Between 12.57 and 6.51 (15 years) 

Between 8.47 and 6.51 (later on) 

 

- FEED IN TARIFFS FOR ELECTRICITY GENERATION 

Energy generation in Spain has two different regimes, the ordinary regime (R.O.) to which 

all the conventional generation belongs to, and the special regimen (R.E.) to which the 

renewable energy generation and the CHP plants belong to. The FIT promotion mechanism 

is included in the special regimen and contains both fixed total prices and price premiums 

added to the electricity market Price. 

 

Project developers have several possibilities: 

- Transfer electricity to the system through the transport or distribution grid, 

therefore being paid a feed – in tariff for it, unique for all the programming periods 
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- Sell the electricity on the wholesale electricity market. It means in this example, 

that price for sold electricity will be the hour price resulting in the wholesale 

market completed by price premiums if necessary.  

8.4.2 Support for biofuels (Neeft J. 2007) 

 

- EXCISE DUTY REDUCTIONS FOR BIOFUELS 

The main problem of biofuels, the same as in all other countries, is the final price which 

usually exceeds the prices of the conventional petroleum-based fuels. That price difference 

was a reason for establishing, in Law 22/2005, the fiscal incentives for biofuels 

commercialization. The main rule is that until the end of the year 2012, the Hydrocarbons 

Tax for biofuels will be zero (instead of 0,278 €/liter and 0.371 €/liter for gasoline). 

Unfortunately biofuels are dependant on other existing taxes like the “tax on the retail sales 

of certain hydrocarbons” (IVMH), including a national component of 0.024 €/liter as well 

as a regional component of approximately also 0.024 €/liter or the “value – added tax” 

(IVA) of 16%. 

- BIOFUEL QUOTA OBLIGATIONS 

In June 2007 new obligations concerning the blending of biofuels into petroleum was set, 

with the target for 1.9% of biofuels to be blended into regular fuels in 2008 and mandatory 

proportions of 3.4% in 2009 and 5.83% in 2010.  

 

Table 21 Obligations connected with blending of biofuels (Garcia 2007) 

RESOURCE QUOTA IN % YEAR COMMENTS 

Biofuels 1.9% (energy) 2008 Guidline only 

Biofuels 3.4% (energy) 2009 Compulsory 

Biofuels 5.83% (energy) 2010 Compulsory 

 

- FISCAL INCENTIVES FOR BIOFUELS PRODUCTION  

Tax benefits are available for investments in biofuel production. For investments made by 

companies in equipments and installations to convert agricultural products in biofuels, 

there exists a special fiscal deduction (10%) in the Company Income Tax. 

- INVESTMENT SUBSIDIES FOR BIOFUELS 

 

 Subsidy to biodiesel R&D projects 

Biodiesel R&D projects received help from the Spanish government in the form of 

subsidies covering 22 million €. The main purpose is to lower the costs of production and 

implement some new biomass feedstocks including seaweed, waste cooking oil and animal 

fats. 
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 Subsidy to bioethanol R&D projects 

Bioethanol R&D projects received support from the Spanish government, in the form of 

subsidies covering 13.9 million €, to promote energy crops development, to increase the 

development of bioethanol thermochemical production, to develop the bioethanol market 

by introducing bioethanol–diesel mixtures and finally to increase the knowledge of the 

inhabitants as well as the university research capacities.  

- OTHERS 

 

 Support for farmers 

Every farmer cultivating energy crops can receive a grant in amount of 45 €/ha, until the 

total surface in the EU devoted to energy crops exceeds 1.5 Mha. Unfortunately this option 

of support wasn‟t used to the intended extent – in Spain it was used one–third less than in 

Germany or France. 

 

 Production of second generation biofuels 

This sector till now existed without any promotion plan.  It relied on several projects being 

funded by the Spanish research policy. Mostly projects involving the conversion of 

lignocellulosic biomass into ethanol and one project in biohydrogen production received 

support. 

8.4.3 Support for all RES 

- NATIONAL BUILDING STANDARDS (CTE) (SOLAR THERMAL 

OBLIGATION) 

On 17
th

 of March 2006 the Spanish government approved a new reform for building 

standards. It mainly includes areas of: security of the buildings structure, fire safety, other 

safety and health issues, sustainability and energy efficiency of buildings. The additional 

regulations (“Documento Basico HE – Ahorro de Energia”) not only contain all of the 

objectives from the EC Directive on the Energy Performance of Buildings but also set the 

obligation to cover 30–70% of the Domestic Hot Water (DHW) demand with solar thermal 

energy. This rule applies to all new buildings and to those undergoing a renovation. There 

are some exceptions, however. The buildings which satisfy their DHW demand using other 

RES or by cogeneration and those which are shaded are relieved from obligation. 

- INVESTMENT SUBSIDIES 

In areas of RES heating and cooling technologies, the subsidies cover 36.4% of the total 

cost of installation. 

 

8.5 Bioenergy sector overview 

Conversion of biomass to energy is not a new concept; however, the attention of 

economists and policy makers was caught not long ago. It turned out that the conversion to 

bioenergy was a driving force for the development of the domestic sector. Political 
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initiatives to encourage bioenergy projects have been announced in many EU countries, 

including Spain. As was mentioned before, the document setting targets for bioenergy is 

the Renewable Energy Plan 2005 – 2010 (IDEA, 2005). It outlined a very promising route 

for biomass sector development; unfortunately the process of reaching the goals is not as 

fast as it was assumed. That is why changes were implemented in RD 661/2007. 

8.5.1 Tariffs for biomass and biogas installations 

The government differentiated all biomass technology categories by attaching additional 

subcategories. The tariffs for biomass technologies were raised from 6 per cent to 131 per 

cent. The RD 661/2007 introduced a premium for the cogeneration of biomass resources 

with a tariff level above the tariffs for cogeneration with conventional fuels. What more, it 

is not possible to have one fixed premium for every plant, so the calculation process is 

determined for each project.  

The Ministry of Industry, Tourism and Commerce is authorized specifically to issue the 

technical instructions that are necessary to establish a biomass and biogas certification 

system, which includes their traceability. Facilities using biomass and/or biogas shall send 

the information to be determined in the corresponding certification procedure. 

 

Table 22 Comparison of tariffs for biomass installations in RD 661/2007 and RD 

436/2004
11

 (EREC 2008) 

Technology category Installed 

Power 

Fixed Tariff 

in RD 

661/2007 

[€ Cent/kWh] 

Fixed Tariff in 

RD 436/2004 

[€Cent/kWh] 

Tariff 

increase 

Primary 

biomass 

Energy crops ≤ 2MW 15.8890  

 

6.8929 

+131% 

> 2MW 14.6590 +131% 

Agricultural 

wastes 

≤ 2MW 12.5710 +82% 

> 2MW 10.7540 +56% 

Forestry 

wastes 

≤ 2MW 12.5710 +82% 

> 2MW 11.8294 +72% 

Gaseous and 

liquid 

biomass 

Landfill gas  7.9920  

6.8929 

+16% 

Gas for 

anaerobic 

digestion 

≤ 0.5MW 13.0690 +90% 

> 0.5MW 9.6800 +40% 

Liquid 

biofuels, 

Manure 

 5.3600 Not included - 

Secondary 

biomass 

Agricultural 

wastes 

≤ 2MW 12.5710  

6.1270 

+105% 

> 2MW 10.7540 +76% 

                                                 
11

 Tariffs are displayed for the first 15 years in case of RD 661 and for the first 25 years in RD 436 

Ministerio de Industria, Turismo y Comercio (2007), Ministerio de Industria, Turismo y Comercio (2004) 
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from 

industrial 

processes 

Forestry 

wastes 

≤ 2MW 9.2800 +51% 

> 2MW 6.5080 +6% 

Black liquor ≤ 2MW 9.2800 Not included - 

> 2MW 8.0000 

 

To gain more control of larger installations, under the regulation, the installed power 

exceeding 10 MW must connect to a generation control centre which is an interface 

supporting the relation between the RES producers and the system operator. Mainly, the 

centre sends information about the installations in real time to the system operator to assure 

the system‟s stability. The investment and maintenance costs of the control centre are 

divided between the installations which are under supervision.  

Also added was a new rule of differentiation of load categories during the day. It means 

that in peak hours the remuneration corresponds to 104.62% of the fixed tariff in the peak 

load hours and to 96.70% in base load hours respectively. 

8.6 Discussion 

Spain has a large potential for production of biomass, which is estimated at 20–25 Mtoe 

per year. However, the growth of the sector has up until now been driven by investments in 

large/medium sized plants in the industrial and public sector. 

As heating using solid biomass becomes more widespread in the domestic sector, 

investments, infrastructure, and technology will eventually increase.  Unfortunately, the 

lack of district heating networks makes rapid growth of this sector impossible.  

In the case of electricity, very ambitious goals were put forward in the national plan and 

without swift action they will be difficult to achieve. Increased demand should lead to a 

rapid buildup of infrastructure as well as machinery for harvesting, chipping and transport 

of biomass.  

Because widely used technologies like solar and wind power were in a better position, new 

financial support in the form of special biomass feed-in tariffs should be additional 

encouragement. As the government reduced the variation of market possibilities by setting 

cap and floor prices, some biomass technologies an increased tariff for over 100%! 

There are also supports available for farmers; however they are not sufficient enough to 

make biomass production profitable when compared with profits in France.  

It is estimated that in the near future the main role in renewable energy will be played by 

second generation biofuels and the agricultural sector will increase in power.  
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9 COMPARISON OF THE FINANCIAL SUPPORTS 

 

Comparing about 20 different types of supports used in very different ways is a difficult 

task. Not only do the scale and strength of the supports differ, the decisions taken by 

private users, industry and district heating vary from country to country. 

Because the available data are not sufficient in terms of bioenergy I decided to compare the 

progress of installed capacity in terms of renewable energy and examine its connection 

with financial support.  

Table 23Top five countries in terms of renewable energy capacity and bioenergy capacity 

(REN 2007) 

Top five 

countries 

1 2 3 4 5 

Annual amounts or capacity additions in 2005 

Annual 

investment 

Germany/China (equal) United 

States 

Japan Spain 

Ethanol 

production 

Brazil/United States China Spain/India 

Biodiesel 

production 

Germany France Italy United States Czech 

Republic 

Existing capacity as of 2005 

Renewables 

power 

capacity 

(excl. large 

hydro) 

China Germany United 

States 

Spain India 

Biomass 

power 

United States Brazil Philippines Germany/Sweden/Finland 

 

As is shown in Table 23 Germany is not only the European leader in renewable energy 

production, but is also at the top in the world among renewable producers. One of the 

reasons is the effective system of financial supports in place in Germany, which 

encourages investors to invest in renewable energy. The fact that Germany has already 

reached its goals for 2010 in terms of shares of biofuels in fuel consumption and 12.5% of 

gross power consumption shows that rapid progress of green energy is possible. 

While Germany is in the top five countries in terms of renewable energy capacity, Spain 

also shows great potential in ethanol production because of the fact that its ethanol 

production capacity is more than any other European country.  
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The leadership of Germany is more visible in terms of biofuel production. In Table 24 it is 

clearly visible that differences between the markets in Germany and Poland are 

incomparable.  

Table 24Biodiesel and bioethanol production in 2003 - 2005 (Muller H. 2007) 

 

Country Biodiesel  

(1,000 t) 

Ethanol 

(1,000 t) 

Total Share (%) in EU 25 

Spain 65 202 267 8.4 

Poland 2 60 62 1.9 

Germany 1,850 200 2,050 64.3 

 

The reasons for such differences can be seen in many places. 

9.1 Feed - in Tariffs and Quota systems 

In fact, both Germany and Spain implemented Feed–in Tariffs, and it is clear that they are 

more effective in implementation and application than the quota systems and green 

certificates used in Poland. One impediment for quota systems is the fact that the amount 

of production of renewable electricity is politically determined and slows down the natural 

market development. Quota systems also do not favour the development of small 

companies, which is an important component in the future of progress in the bioenergy 

sector. The obligations create discontinuities for markets as the system works with one or 

two year intervals. The quota system also influences price pressures which favour only 

large–scale projects.  
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Figure 9.1Capacities obtained by different financial supports (Schurig S. 2007) 

 

There is one main reason that Feed–in Tariffs are not implemented in Poland. The Feed-in 

Tariff system needs the appropriate electricity grid available for everybody. As the Polish 

government is still bound to long–term contracts, renegotiations are necessary. It is also 

essential to implement the compensatory charges and strict monitoring of actions that 

accompany market liberalization. Lack of one restructuring strategy of electrical power is 

also detrimental. 

 

 

9.2 Policy papers effectiveness 

When the national policy of support and legal embedding is stronger, the results are much 

better. German bioenergy market development is growing so fast mainly because of the 

flexibility of policy papers which are constantly supervised and changed. It mostly 

concerns the Mineral Oil Tax as well as the Renewable Energy Act, which introduce tax 

regulations and Feed–in Tariffs. The same situation is visible in Spain where the Royal 

Decree is often updated, most recently in 2007. In 661/2007 most decisions were set for 

the bioenergy sector, dividing the tariffs in terms of size and technology categories as well 

as increasing the tariffs that favour biomass instead of wind or solar. 

Unfortunately the same thing cannot be said of Poland. There are no specific regulations 

concerning only bioenergy supports. It seems that the Polish government does not know 

how to effectively use the proposed possibilities from the EU. There are varieties of funds 

encouraging bioenergy investors, however the procedures are so complex and long that 

people prefer to invest their money in other more certain sectors. Until the legal framework 

is unified it will be impossible to break the impasse. 

0

2000

4000

6000

8000

10000

12000

14000

16000

M
W

Year

Feed - in Tariffs

Quota systems



70 

9.3 Biofuel supports 

When analyzing all mentioned biofuel support possibilities it appears that the proposed tax 

exemptions should be appealing for producers. As is evident in Germany, the biofuels 

industry is not a new concept. During the last 10 years the market was constantly 

increasing the benefits for biodiesel and crude vegetable oil production. The prohibition of 

marketing of leaded petrol in 1996 helped biofuels producers to increase their productivity. 

The results are clearly visible by the amount of biodiesel production at the beginning of the 

chapter.  

In the case of Spain the important driving forces for bioenergy are the subsidies for R&D 

projects which lower the costs of production and encourage the producers to join with new 

biomass feedstock. Also, special incentives for equipment and installations are attracting 

new companies. 

As far as Poland is concerned the biodiesel exemptions are quite new; implemented in 

2007, and still not highly advertised to the users. Unfortunately the supports are still not 

enough and the price for biofuels is not lower than fossil fuels, and in some cases is even 

higher. This is the reason the customers prefer to stay with well–known sources rather than 

risking the switch to a new car and fuel source. 

It is my conclusion that the only chance way to increase development of the biofuels sector 

is to increase the education of farmers in the benefits of biomass production. Available 

incentives are not only beneficial for the farmers themselves but for the whole country. 

With increased energy crop cultivation the price of the feedstock itself will drop, 

increasing profits.  

9.4 Penalty system 

Penalties for not fulfilling the regulations are a significant problem for Poland. In the case 

of quota obligations many producers are considering the cheapest possibility to obtain the 

necessary RES share. The penalty system is not effective, giving producers the opportunity 

to get around the law and avoid responsibility. This is the also the reason RES–E 

development in Poland is not progressing as was expected in the beginning.  
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10 CONCLUSIONS 

It is clear that each country‟s market differs not only in the availability of resources but 

also in the effectiveness of government actions and lessons learned from mistakes. The 

potential for renewable energy production is there, however the development of the 

infrastructure is far behind; especially when considering the bioenergy sector.  

The financial supports can be a driving force for development, as is clear in the example of 

Germany, but badly adopted regulations, as exist in Poland, can hold back the process 

considerably. That is why it is important to first achieve success at the national level 

without the necessary implementation of cross–border trade. Each member state should 

improve its legislation to such an extent that the success will be visible in the growth rate 

of particular bioenergy investments. Only by developing a wide range of technologies and 

creating stable market conditions for all technologies in their own market segments will 

broad European markets gain leadership in renewable energy. It is also important not to 

introduce any harmonized system. This could lead to serious market instability and 

threaten technological development. In further stages a similar system, which will be 

working properly when countries can come to bilateral cross–border agreements within the 

same scheme.  

What should be done in the near future? 

The challenge in making the renewable energy sector more attractive for private investors 

remains.  If this could be done, the monetary contributions would lead not only to 

development of particular technologies but also implementation of new ideas.  

In fact it can be done; not only by reasonable payment mechanisms but also by effective 

policies like the removal of barriers to grid access and transmission and clarifying 

administrative procedures and the ambiguity of documents. In some countries additional 

strong regulation system must be implemented to eliminate the ability of investors to evade 

the law. 

Additionally, increasing public awareness would be beneficial by showing the advantages 

of new technologies and their role in the development of nations.   
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