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1. 
EU Energy Policy
Today energy is a pressing issue which ranks on the top of the EU policy agenda. The global energy map is changing due to the gradual depletion of the world deposits of fossil fuels. Climate change calls for urgent measures to save energy and promote lower-carbon energy sources worldwide. The development of renewable energy - particularly energy from wind, water, solar power and biomass - is a central aim of the European Commission's energy policy. 
The meeting of the EU heads of states and government in Brussels on 8 - 9 March 2007 made a "firm independent commitment to achieve at least a 20% reduction of greenhouse-gas emissions by 2020" compared with 1990 levels. The new targets are significantly higher than the 8% overall target the EU agreed to reach by year 2012 under the Kyoto Protocol – an objective that Europe is currently struggling to meet. Under the wording agreed by all 27 member states, the EU endorsed "a binding target of a 20% share of renewable energies in overall EU energy consumption by 2020". It would then be up to each member state to decide on national targets for specific sectors – electricity, heating and cooling, etc. In order to give member states more flexibility, the Commission did not put forward specific sub-targets such as for renewable electricity or heating and cooling. The difficulty now lies in defining specific national targets to achieve the overall figure, taking into account each country's potential and point of departure.
The Commission believes that when an international agreement is reached on the post-2012 framework this should lead to a 30% cut in emissions from developed countries by 2020. To further underline its commitment the Commission proposes that the European Union commits now to cut greenhouse gas emissions by at least 20% by 2020, in particular through energy measures.

EU leaders set a firm target of cutting 20% of the EU’s greenhouse gas emissions by 2020 - the EU will be willing to put this goal up to 30% if the US, China and India make similar commitments. EU leaders also set a binding overall goal of 20% for renewable energy sources by 2020, compared to the present 6.5%.

The aim of the actions undertaken was to come as close as possible to the requirements of the Energy Policy in Europe, as it has been formulated many times in all European strategic energy documents such as the Green Paper (in spring 2006, with three main objectives –competitiveness, sustainability and security of supply), the energy end-use efficiency and energy services Directive and the European Plan for EE. The main points were summarized in the Communication of the European Commission of January 10, 2007 to the European Committee and Parliament for the Energy Policy in Europe and in the Conclusions of the European Council of Ministers of February 15, 2007, issued as an input to the activities of the Energy Council to the European Council for its regular spring session in 2007.

The key points of the new European energy policy are three:

· Fight against climate change
· Restriction of external vulnerability of EU to the import of hydrocarbons and

· Support for the growth and new jobs, thus ensuring reliable and acceptable energy to the consumers.

2. National policy – legislation, strategies and programs, major players
According to the Energy Strategy of Bulgaria (2002), the country is heavily dependent on energy and more than 70% of its primary energy sources are imported. The only significant domestic energy source is low-quality lignite coal with high content of sulphur.

The major priorities of Bulgarian energy policy coincide with those of the EU energy policy – development of competitive energy markets following the principles of environmental protection and guaranteeing the security of energy supplies. In order to limit its dependency on imported energy resources, Bulgaria focuses its efforts in three directions: 

1. Reduction of relative energy consumption per unit of GDP 

2. Optimal utilization of local and renewable energy sources. 

3. Diversification of energy supplies. 
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Energy Act
Promulgated in the State Gazette No. 107 of 9 December 2003, amended in the State Gazette No. 18 of 5 March 2004, amended in the State Gazette No. 18 of 25 February 2005, amended in the State Gazette No. 95 of 29 November 2005, amended in the State Gazette No. 30 of 11 April 2006, amended in the State Gazette No. 65 of 11 August 2006, amended in the State Gazette No. 74 of 8 September 2006
This Act regulates the social relations associated with the activities of generation, import and export, transmission, transit transmission, distribution of electricity, heat and natural gas, transmission of crude oil and petroleum products through pipelines, trade in electricity, heat and natural gas, and utilization of renewable energy sources, as well as the powers of state bodies in formulating energy policy, regulation and control. The principal purposes of the Energy Act are to create conditions for 1. high-quality and secure supply of electricity, heat and natural gas to the general public; 2. energy development and the energy security of the country through efficient use of energy and energy resources; 3. creation and development of a competitive and financially stable energy market; 4. energy provision at minimum cost; 5. sustainable development in the utilization of renewable energy sources, including production of electricity from renewable energy sources in the interests of environmental protection; 6. promotion of cogeneration; 7. (New, SG No. 74/2006, effective 8.09.2006) development of infrastructures for transmission of electricity, natural gas, crude oil or petroleum products within and through the national territory.

LAW ON ENERGY EFFICIENCY

Promulgated in the State Gazette N 18/5 March, 2004, amended SG. 74/8 September 2006; amended SG 55/6 June 2007
This law regulates the public relations with regard to the implementation of the government policy for energy efficiency raising and providing energy efficient services. The objective of the law is to encourage the energy efficiency through a system of measures and activities on national, industry, regional and municipal level as a major factor for enhancing the competitiveness of the economy, electric power supplies security and the protection of the environment.

Renewable and Alternative Energy Sources and Biofuels Act

Prom. SG. 49/19.06.2007

This Act regulates the public relations aiming to promote the production and use of electrical, heating and/or cooling power generated from renewable and alternative energy sources, as well as the production and use of biofuels and other renewable fuels in the transport sector. The basic objectives of this Act are: 1. to promote development and implementation of technologies for production and use of energy generated by renewable and alternative energy sources; 2. to promote the use and development of technologies for production and consumption of biofuels and other renewable fuels in the transport sector; 3. to diversify energy supplies; 4. to increase the output of small and medium-size enterprises generating energy from renewable and alternative energy sources, and producers of biofuels and other renewable fuels; 5. environment protection; 6. to set the grounds for sustainable local and regional development. These objectives can be achieved through:

1. introducing mechanisms for promoting the production and use of energy generated from renewable and alternative energy sources, as well as production and use of biofuels and other renewable fuels in the transport sector;

2. regulating the rights and responsibilities of executive authorities and local governments in implementing the state policy measures towards promoting use of renewable and alternative energy sources, biofuels and other renewable fuels;

3. creating a public national information system covering:

a) available renewable energy resources, biofuels and other renewable fuels;

b) producers of energy generated from renewable and alternative energy sources;

c) producers of biofuels and other renewable fuels;

4. supporting research and development related to production and use of renewable and alternative energy sources and biofuels.

National Long-term Program on Energy Efficiency
ENERGY SOURCES IN BULGARIA
Coal 

Coal represents a significant share of the fuel mix and is widely used for electricity generation (or 40% of total electricity generation in 2002), for space heating, and in industrial processes (IEA 2004a). About 90% of the coal consumed in Bulgaria in 2002 was a lignite and most of the remaining came from imports (DOE 2004). While the county has significant reserves of lignite estimated to be 2.3 Gt that might be sufficient for about 80 years, its quality is very poor. Typical calorific value of Bulgarian lignite coal is about 1 600kcal/kg compared to about 4 300kcal/kg for the anthracite coal used in Bulgaria (NSI 2003) and it also has high ash and sulphur content (of about 2%). Increasing the share of coal is seen as one of the means for achieving fuel imports’ independence of the country. 

Crude Oil 

The proven reserves of crude oil in Bulgaria are estimated to be about 15 million barrels of crude oil (DOE 2004). The production of crude oil in 2005 was 26 450 tones which is insignificant compared to the import which in 2004 was 5 314 096 tones (MEER 2005). 

Natural Gas 

The share of natural gas in electricity production is low - 4% in 2002 - but the share in the final energy consumption is more significant - 15% in 2002 (IEA 2004a). Over the period 2000 - 2004 the lowest domestic consumption of natural gas was observed in 2002 and was 2.74 billion m3 and the highest in 2000 which was 3.42 billion m3 (MEER 2005). Bulgaria has limited reserves of natural gas and the production of natural gas from local reserves was only 0.334 billion m3 in 2004 (MEER 2005). 

Nuclear power 

Nuclear power accounted for about 40% of electricity generation in 2004. Bulgaria used to mine uranium but the mines were closed. At present, nuclear fuel is imported from the Russian Federation. Bulgaria has one nuclear power plant in operation with four WWER-440/V-230 units and two WWER-1000/V-320. As part of the EU accession agreement first two blocks were closed at the end of 2002 and the other two are due to be closed by the end of 2006 but units 5 and 6 will continue to operate. At present, the plans for the construction of second nuclear power plant at Belene are well advanced and the government has now to take the official decision for the initiation of the tender for construction. 

STRUCTURAL FUNDS IN BULGARIA AND ENERGY PRIORITIES
Operational Programme  Competitiveness

The OP Competitiveness reads that Bulgaria imports more than 70% of its required primary energy resources, on which some 20% of GDP is spent. At the level of Final Energy Intensity economy is among the most energy-intensive ones in the EU. In terms of primary energy intensity, Bulgaria is the most inefficient member – spending two times more primary energy resources for the production of unit of GDP. Estonia is nearly in the same position with PEI of 0.324 koe/€2000p. Regardless of the relatively high energy intensity of Bulgarian economy and the considerable potential for implementation of economically feasible measures for energy efficiency, after a period of stabilization, both the FEI (after 2002) and PEI (after 2004) have been growing. 

This trend in the energy intensity of Bulgarian economy has been largely determined by the high energy intensity of industry. In 2005 contributing to only 27.6% of GDP, it contributed to 37.2% of the final energy intensity. The largest energy consumers within the industrial sector (according to 2002 NSI data) are as follows: chemical industry – 28%, ferrous metallurgy – 24%, production of goods from non-metallic mineral raw materials – 17.3% and food and beverages industry – 8.2%. Most branches of the industrial sector rely on obsolete, energy-intensive technologies and equipment. Industrial buildings are old, not energy efficient and not always suited to the production currently taking place in them.

OPERATIONAL PROGRAMME REGIONAL DEVELOPMENT
OP “Regional Development” will provide support only for energy efficiency measures, access facilities for disabled and reconstruction/renovation of libraries, while OP “Competitiveness” will finance innovation and R&D activities (including improvement of pro-innovative infrastructure), as well as applied research equipment, rehabilitation of testing laboratories etc.

List of indicative activities to be supported:
· Energy consumption audits and energy efficiency measures for all projects related to public institutions mentioned above (e.g. thermal insulation, replacement of woodwork, local installations connected to central heating systems, gas supply connecting pipelines or alternative renewable energy sources);
· Energy consumption audits and energy efficiency measures for all projects related to housing, mentioned above (e.g. thermal insulation, replacement of woodwork, local installations connected to central heating systems, gas supply connecting pipelines or alternative renewable energy sources).
· Rehabilitation, reconstruction of street networks and introduction of energy efficient street lighting and other measures for increasing security and preventing criminality, e.g. park area lighting, security systems for observation and monitoring of public places, etc.;
· Development and improvement of urban public transport systems using buses, trams, trolleys that are compliant with European legislation on harmful emissions from engines or measure to increase the use of renewable/alternative sources of energy in urban transport.
· To provide access to national gas distribution network or if possible to renewable energy sources in service of better investment attractiveness and regional competitiveness;
· Environmental sustainability - development of tourist products that guarantee protection of natural and cultural heritage in the sustainable development context. All projects should demonstrate their contribution to protection and enhancement of the environment; when appropriate energy efficiency measures will be encouraged;
· Energy consumption audits and energy efficiency measures for all projects related to public institutions (e.g. thermal insulation, replacement of woodwork, local installations connected to central heating systems, gas supply connecting pipelines or alternative renewable energy sources and etc.);
· Impetus to the development of the local economy in the new gasified areas, most of which are poorly developed;
·  Reduction of the costs for heating of municipally and public owned buildings (schools, hospitals, community centres, etc.);
·  Decrease of the energy intensity of the economy by means of substitution of electricity for heating purposes by natural gas and renewables;
·  Furthermore, substantial economic, social and environmental effects will incur as, at present, the heating of the larger part of the population follows the classic, but most unfavorable scheme in energy terms – electric heaters, heaters burning coal, fire wood and to a less degree – propane-butane.

Following the forecasts, switching from electric power to natural gas for heating and domestic use would reduce the expenses by about 35% per family and lead to significant electricity power savings. The use of natural gas and renewable energy sources in the residential and economic sectors will further contribute to the implementation of the environmental commitments and the reduction of the greenhouse gases emissions as per the Kyoto commitments as the presently used energy resources (fuel oil, coal, fire woods) have poor ecologic indicators and thus the substitution with natural gas and renewable energy sources will have positive effect in reduction of the CO2, sulphur dioxide and dust emissions.

State institutions

Ministry of Economy and Energy – in charge of formulating and implementing the energy policy

Energy Efficiency Agency (EEA) - an executive agency of the Ministry of Energy and Energy Resources. It develops programs and projects for improvement of energy efficiency and electric and heat power generation by renewable power sources. Main objectives: to decrease the energy intensity of GDP, decrease the energy dependency of Bulgaria, to decrease the harmful gas emissions, to achieve sustainable development.
State Energy and Water Regulatory Commission - implements the State Regulation in the Energy Sector. 
National Electric Company (NEK) - 100% held by the State. The single-owner rights are exercised by the Minister of Economy and Energy. Main activities: generation and transmission of electricity, energy efficiency in the generation and transmission of electricity.
Electricity System Operator (ESO EAD) - established in 2007 as a subsidiary of the National Electrical Company and is to 100 % owned by NEK EAD. Activities: General operational planning, coordination and control of the electrical power system and monitoring of the electricity market.
Agency for Nuclear Regulation - the Bulgarian national authority responsible for the regulation and control over the nuclear energy.
Ministry of Environment and Water – holds the main responsibility for climate protection policy. 

3. Energy research potential and research infrastructure
In the last decade a number of organizations have been created that deal with issues from the energy sectors in general and of DG in particular. Most of them were established with international support coming mainly under the EU programs, such as Synergy, Thermie, SAVE, and from the USAID. Some of the most active from this group are the Black Sea Regional Energy Centre, EnEffect, Sofia Energy Agency – Sofena and Sofia Energy Centre. There are also consulting firms that are engaged in the process such as the daughter company of Energy for Sustainable Development (ESD) in Bulgaria, Energoproekt Ltd, Energoproekt – Hydropower Ltd., Energy Institute, Company for Energy Savings JSCo (CES AD) and others. 

Research institutes and universities:

Central Laboratory of Solar and New Energy Sources (mainly photovoltaic) -Preservation and efficiently using energy in the modern society is just as important as finding alternative sources of energy. That is why, scientific research efforts have been concentrating in that particular direction. 

The Central laboratory of solar energy and new energy sources is working on national and international projects and creates different types of solar batteries, collectors and other solar devices. The so called demonstration projects are of an immense importance for the laboratory. They have strong social and public effect as they demonstrate the essence of new technologies.
Institute for nuclear research and nuclear energy, BAS

Another research centre of European importance is the Institute for nuclear research and nuclear energy. It is a unique research unit with abundant applied research facilities.

One of the European projects in which Bulgaria has considerable contribution is the experiment CMS of CERN - the European Centre for Nuclear Research. In the process of co-operation with CERN, the specialists from the Institute along with the departments of the Academy have acquired the knowledge and skills necessary for the development and maintenance of the GRID computer cluster, thus providing reliable and around-the-clock services to scientists from all over Europe.

The Ecological Laboratory Base - Musala is also associated with the complex. It is situated on the highest peak of the Balkan peninsular at 2925 metres above sea level and is partner in international consortia in ecology and meteorology. 

National Institute of Meteorology and Hydrology  and National Coordination Centre for Global Change, Bulgarian Academy of Sciences (NCCGC-BAS)  - 
Institute of Water Problems
Technical University, Sofia  - The University is the traditional partner of the Ministry of Economy and Energy in relation to research and development activities and the preparation of specialists in one of Europe's priority areas, that of  “Energy efficiency”.

 A special methodology, an algorithm and software for the energy efficiency certification of buildings has been developed at the University. The software is the result of the collaboration between the University and the Kingdom of Norway. Master’s degree programs for training specialists in this area have also been designed. The results of Technical University's research activities have been transferred as good practice to countries, such as Macedonia and Moldova, where similar technologies are currently introduced. TU - Sofia co-operates with partners from nearly all European countries. It has received a number of awards for its achievements, including the national award for scientific contribution to the energy policy of Bulgaria for the year 2006.

Agrarian University, Plovdiv 

Technical University, Varna 

South-West University, Blagoevgrad, Department of Physics, Unit Nonconventional Energy Sources 

Technical University, Gabrovo 

Associations 

There are several organizations that are registered as associations of stakeholders in the area of renewables or energy efficiency, such as the Bulgarian Wind Energy Association, the Bulgarian Biomass Association, and the Association of the Bulgarian Energy Agencies. But most of them are not functioning actively or were recently established and their lobbying power is very restricted. 

Manufacturing firms 

Unlike, the significant number of different organizations and consulting firms there are only few manufacturing firms that produce DG units in Bulgaria. There has been significant experience in the production of turbines for hydro PP and some in the production of boilers for CHP units but most of the other equipment is imported. For example, most of the wind turbines that are installed in Bulgaria are second-hand imported from Germany, Netherlands and other countries that are renewing their units. The lack of experience also poses considerable problems related to the maintenance of the units. 

Other institutions:
Black See Regional Energy Centre - The Black Sea Regional Energy Centre acts as a focal point for energy related activities, aimed at developing co-operation between the Black Sea region countries and the EU in the energy field. The Centre co-operates closely with all the Black Sea countries in order to be well informed with the national trends and developments.

The main objectives are: Facilitation of implementation of long/medium term integrated strategy of security of supply and sustainable development; Promotion of market reform, with reference to EU Directives on electricity and gas, the European Energy Charter and the world-wide accepted restructuring process; Provision of co-ordination services for international and bilaterally funded projects addressing the region etc.
National biomass association - promotes renewable energy sources, mainly biomass, plant residues and animal manure as energy sources for sustainable society.  The aim of BGBIOM is to propagate the growth of different plants for non- food use. BGBIOM aims also to co-ordinate and facilitate the research and development works in the fields of biomass resources, biofuel product on technologies, biofuel market in the transport, heat and energy sector, as well as in the field of biomass non-energy products.
Association of Producers of Ecological Energy (APEE) - established in 2004, from 16 companies willing to invest and to develop the renewable energy in Bulgaria. General objectives and activities are: To help scientifically and methodologically the Bulgarian companies specialized in the area of producing ecological energy from renewable energy sources;  To carry out research, launching and protection of the economic, social and professional interests of the members of the association in relation to the development of the production of ecologic energy from renewable energy sources, as well as popularizing the activity of its members via the media, the press and the public; To collect, generalize and offer ideas for a change of the active legislation, as well as to establish contacts with legal and the executive authorities in the country and the European Union, in regards of active participation in making propositions concerning normative deeds and their alternative projects in the area of the renewable sources of energy, etc.

ECO ENERGY municipality network
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4. Scientific perspective of the sector – assessment of strengths and weaknesses of national research
1. Bioenergy is seen as one of the key options to mitigate greenhouse gas emissions and substitute fossil fuels – Bulgaria and Europeas a whole needs more comprehensive R&D trajectories for key options as Biomass-fired integrated gasification combined cycle (BIG/CC) and advanced biofuel concepts, an international biomass market allowing for international trade and an integral policy approach for bioenergy incorporating energy, agricultural, forestry, waste and industrial policies. The Common Agricultural Policy (CAP) of the (extended) EU should fully incorporate bioenergy and perennial crops in particular.

2. Geothermal energy  - is a renewable energy resource that can deliver heat and power 24

hours a day throughout the year, independent of external factors like weather and season. To reach a goal of 25 GW installed geothermal electrical capacity in the year 2030 we have to further invest in research. As geothermal energy has not yet reached full commercial competitiveness, the private sector companies and energy suppliers are still reluctant to invest.

The following list of research fields recommended for further investigation is limited to issues directly belonging to exploration and exploitation of geothermal resources. Other topics concerning the periphery or infrastructure, such as facilities for the conversion of heat into electricity (e.g. organic Rankine cycle, Kalina cycle, etc. ), engines or heat pumps etc. are not mentioned but also need optimizations.

· Low to Medium Temperature Zones;

· Medium to High Temperature Zones;

· Geothermal Data Acquisition and Preliminary Investigations;
· Drilling, Stimulation and Reservoir Assessments
3. Small hydro - has important untapped renewable energy potential, which could be rapidly developed. Contrary to the generally accepted idea that hydropower is an old energy that has reached such an experience that it cannot be improved; small hydro has still a scope to evolve, especially in equipment and design practices.
·  Hydro R&D is very expensive, especially in hydraulicturbine laboratory development, and the construction of civil-engineering scaled physical models for testing the performances of the hydraulic structures

·  Small-hydro development requires multidisciplinary R&D involving technological know-how that is widely dispersed in Europe

·  Small-hydro R&D is consistent with the Europe's objectives for the rational use of energy, improvement of energy security, and reduction in the emission of CO2 and other pollutants, and increase in industrial competitiveness.

4. “Solar Buildings” or “Lean Buildings” - exploit naturally available energy sources in order to provide increased visual and thermal comfort for their inhabitants while at the same time reducing the energy demand
· High-Performance Insulation Technology
· New Thermal Storage Materials
· Advanced Windows
· Multi-Functional Faзades, Novel Shading Devices, and
· Advanced Day-Lighting Concepts
5. Solar Chemistry is the chemical storage of solar energy to make this energy source available regardless of time and location
· Production of Solar Fuels
· Solar Detoxification
· Solar Photochemical Production of Chemicals
Solar Photovoltaics - Photovoltaics is a proven technology with a high potential for contributing to a clean, secure energy system for Europe. Over the last few years, it has shown a rapid growth rate at over 30% per annum in the worldwide market, in which European companies strongly participate. The technology is applicable to a wide range of system sizes, from milliwatts to multi-megawatts, although perhaps the most attractive short-medium term applications are for distributed generation of electricity on the kilowatt scale, both grid-connected and autonomous. However, an overall challenge to reduce costs of PV generated electricity substantially remains, and this requires research into cell materials and processes, module design and production, system components

and all aspects of system implementation.
6. Wind energy technology
· Wind Turbine and Component Technology
· Large Wind Farms and Integration into Electrical Systems
· Long Term wind Resource Prediction and Site Estimation
� In annex are given more detailed description of main players.





