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1 Abstract

The European Union’s target of reaching a 20 percent share of renewable energy in 2020 is very ambitious. Further goals are a reduction of green house gases by 20 percent of current levels as well as a 10 percent share of biofuels until 2020. Are these goals achievable or are they kind of utopia? In our work we want to answer this question and assess the possibilities. The potential of renewable energy is not equal in all European Union countries. In some countries it is higher, in some it is lower. In particular, we want to compare an eastern European country with a western European country – namely the Czech Republic with Austria.

1.1 Questions

- Will Austria and Czech Republic reach the EU goals - what are their strategies and policy?

- Will the EU reach its goals concerning renewable energy?

- How possible is that the EU reaches its goals concerning renewable energy?

- What forms of energy are renewable?

- What measures will the EU take to reach its goals?

- Reached the EU its goals in the past?

- What obstacles are there for renewable energy sources?

2 Goals

First of all, we want to define what forms of energy belong to renewable energy. There is a debate on what forms of energy are really renewable. Is large hydro renewable? Belongs nuclear energy to renewabe energy? One of our main goals will be to find out how possible it is that the EU reaches its goals until 2020. Therefore we will have a look on how the EU reached its goals in the past or if it reached its goals at all. Another question will be what measures and instruments will the EU take to reach the goals? We further want to discuss possible obstacles for renewable energy sources such as the high prices and the subsidies for conventional energy. Last but not least we want to assess the perspective and possible success conditions of renewable energy sources.

3 Definitions – what is renewable?

When we speak of renewable energy, defintions are important. Certain sources of energy are “renewable” as they are maintained or replaced by nature. Renewable energy is obtained from sources that are essentially inexhaustible, unlike fossil fuels, of which there is a finite supply and cannot be replenished. Renewable sources of energy include solar, wind, water, biomass, wood, waste, geothermal, wind, photovoltaic, and solar thermal energy. Non renewable energy sources include coal, oil and natural gas.
 In the EU’s directive 2001/77/EC renewable energy is defined as „wind, solar, geothermal, tidal, hydropower, biomass, landfill gas, sewage treatment plant gas and biogas“. The first proposal limited hydro to 10 MW which later was rejected. However, most EU-countries exclude hydropower above 10 MW. Only a few countries, such as Spain where hydro power plants up to 50 MW or Germany, where – under certain circumstances – hydro power plants even up to 150 MW capacity are included in the subsidy programs. Before the EU-directive went into force also electricity from waste incinerators counted, in some countries, as renewable.
 

4 EU renewables policy and targets
The progress and movement that has our civilization passed in the last few decades is colossal. Our societies pick up speed every day. We produce and subsequently consume enormous number of stuff. There is no emptiness left- we gobble up even our leisure time or sleep. The things are everywhere and all the time- particularly in countries with high developed industries. Citizens in EU countries perfectly fit to this description. The EU representatives have finally realized (and we have to say without any negative connotation, that these decisions have been of course taken under pressure of various lobbyists and groups), that our way of life must have some consequences. ,,Increasing demand for energy, soaring oil prices, uncertain energy supplies and fears of global warming have opened our eyes to the fact that energy can no longer be taken for granted.“ 
 

Hence the EU representatives, namely the EU Commission presented in January 2007 their proposal for common energy policy called Energy for a Changing World. The EU agreed in March 2007 on this plan. The final agreement was signed and released on 23. January 2008. The agreement defines these binding targets: 



- 20 percent increase in energy efficiency by 2020



- 20 percent reduction in greenhouse gas (GHG) emissions by 2020



- 20 percent share of renewables in overall EU energy consumption by 2020



- 10 percent bio fuel component in vehicle fuel by 2020

“To achieve the targets, every nation in the 27-member bloc is required to increase its share of renewables by 5.5 percent from 2005 levels, with the remaining increase calculated on the basis of per capital gross domestic product (GDP).“
 This means for Austria to increase it’s share of renewables from 23.3 percent in 2005 to 34 percent in 2020 and for the Czech republic from the  6.1 percent in 2005 to 13 percent in 2020. 

Apart from these targets and deadlines, the EU Commission made some more proposals as a kind of help or instruction to ensure the continuity and successiveness in reaching the main targets. These partial targets are (expressed in percentage of total agreed targets by 2020): 

25 percent average between 2011 and 2012

35 percent average between 2013 and 2014

45 percent average between 2015 and 2016

65 percent average between 2017 and 2018

5 Instruments and measures for promoting renewable energies

First, there is direct financial support for R&D such as the Intelligent Energy programme and the structural funds. Second, there is the directive 2001/77/EC on electricity from renewable energy sources (RES-E). The goal of the directive is to increase the share of RES-E from 13.9 percent to 22 percent by 2010, further the directive sets national indicative targets. While Austria’s target with 78 percent is the highest in the EU, Czech Republic’s target is 8 percent. In 2004, however, it had become evident that the targets set for 2010 would not be achieved. Besides, there was a conflict over which support scheme was most promising – renewable energy certificates combined with quotas or fixed feed-in tariffs. In the end, the directive provided that the Commission shall evaluate the various national support mechanisms and present a report by October 2005 on their success. There is one other directive – the directive on the promotion of biofuels and other RES-fuels in transport. The EU-target is 5,75 percent biofuels by 2010. Third, the EU regulates renewable energies by means of its Community framework on environmental state aid (European Commission 2001), issued in February 2001.

	
	RES-E % in 1997
	RES-E % 2010

	EU 15
	13.9
	22

	Austria
	70
	78

	Czech Republic
	3.8*
	8


*Data for 1999

Table 1: National indicative RES-E targets 2010 (European Commission 2004:4)

However, on 23 January 2008, as mentioned earlier, the European Commission put forth an integrated proposal for Climate Action. This includes a directive that sets an overall binding target for the European Union of 20 percent renewable energy by 2020 and a 10 percent minimum target for the market share of biofuels by 2020, to be observed by all Member States.
 In comparison, in 2005 the final energy consumption amounted to 8,5 percent.

	
	Share Renewables in the final energy demand by 2020

	EU 25
	20 %

	Austria
	34 %

	Czech Republic
	13 %


Table 2: Legally binding targets for Member States in 2020

6 Situation in Austria

As it can be seen in table 2 the Austrian target is 34 percent share of renewables in the final energy demand. In 1997, Austria was the leading Member State, with a share of 70 percent of RES-E of gross electricity consumption. This was mainly due to large hydropower. One of Austria’s policies to support RES-E is through feed-in tariffs that are adjusted annually by law. The annual available budget for RES support has been set at EUR 17 million up to 2011. This yearly budget is preallocated to different types of RES: 30 percent to biomass, 30 percent to biogas, 30 percent to wind , 10 percent to PV and other RES.

6.1 Hydropower

Hydropower is the most important energy source in Austria. There are a great number of run-of-river power stations the most important of which are situated on the Danube and numerous storage power stations in the alpine regions which are primarily covering peak loads and the demand for electricity during the winter. Since World War Two Austria’s hydropower potential has been expanded, the present utilisation rate ranging between 60 and 70 percent.

In addition to the large-scale hydropower stations of energy supply enterprises many small and smallest-scale stations are operative in Austria. A power station is referred to as small-scale if its bottleneck capacity amounts to up to 10 MW. According to the estimates of the Austrian Association for the Promotion of Small-Scale Power Stations the hydropower potential has been exploited, leaving a further 800 MW or 4,000 GWh p.a. worthy of further exploitation. A promotion system for electricity from small-scale hydropower plants was adopted in 2002 in the form of purchasing and payment obligations.

6.2 Biomass

6.2.1 Biomass for space heating

The share of biomass in primary energy consumption amounts to about 10 percent at the time being. In slightly less than 500,000 principal domiciles biomass is used for individual heaters or central heating systems. In addion, as many as 694 district heating plants had become operational by the end of 2001 with a total capacity of 822 MW.

6.2.2 Biomass in industry

Almost one third of the entire biomass input of approximately 120 PJ p.a. is used for the generation of process heat and in combined heat and power plants. The most important branches in industry using biomass are sawmills, paper and pulp industry and wood working industry.

6.2.3 Electricity from biomass

The generation of electricity from biomass is important to secure future energy supplies. There are favourable legal frame conditions in Austria such as the Eco-Power Act and supply compensations. Further more, generating electricity from biomass would reduce CO2 emissions by approximately 820,000 tonnes per TWh.

6.3 Biogas

Biogas consists to a great extent of methane which contributes at 13 percent to the greenhouse effect caused by human beings. In Austria, a total of 110 agricultural biogas plants had become operational by the end of 2002. The bottleneck capacity of these plants comes to 7.45 MW and an electricity generation of about 45 GWh. In addition, 15 landfill gas plants are currently operational with an installed capacity of 16 MW, generating about 100 GWh per annum. Finally there are 80 sewage plants in operation woich produce 100 GWh of electricity.

6.4 Biofuels

The annual production of biodiesel which is mainly obtained from rapeseed oil but also from sunflower methyl ester and used oil methyl ester comes to 133,000 tonnes. One advantage in this regard is the abolished mineral oil tax levied on biodiesel. As mentioned earlier, the production of biodiesel contributes to reaching the EU-goal of 10 percent bio fuel component in vehicle fuel by 2020.

6.5 Geothermal energy

Austria’s total geothermal potential is in tthe range of 2,000 MW of thermal and about 7 MW electricity. Geothermal energy can be found in the Styrian thermal region, in the Upper and Lower Austrian molasse basin and in the Vienna basin.

6.6 Solar energy

The utilisation of solar energy has been growing since the beginning of the 90ies and although the share of solar energy is below 1 percent this energy contributes to the substitution of fossil energy sources to an extent of more than 134,000 tonnes fuel oil equivalent per annum. Alone in the year 2002 12,800 devices were installed which lead to a collector surface of more than 2.5 million.

Besides the utilisation of thermal solar energy an increasing number of photovoltaic applications have been installed in Austria. The electricity generation of these installed devices amounted to about 4.14 GWh in 2001.

6.7 Wind energy

By the end of 2002 164 plants with a total output of 139 MW were connected to the grid. In 2002 wind power plants produced some 250 GWh of electricity per annum, covering the demand of about 70,000 households. The most exciting project realised in this field is the Tauernwindpark. It is the highest windpark in the world with 11 windmills wich a capacity of 1.75 MW each.

7 Situation in the Czech Republic

In 2007, the Czech Republic produced roughly 65 percent of its electricity from coal, while some 28 percent came from nuclear sources. The consumption of electricity in the Czech Republic was 5,512 kWh in 2003, 5,972 kWh in 2005 and 6,720 kWh in 2007
. The Energy Regulatory Office (ERÚ) announced that consumption increased by 0.6 percent year-on-year in 2007, in spite of the unusually warm winter. Experts say that the Czech consumption of electricity will grow by about 2 percent annually in the coming years.

The share of renewable energy sources in the Czech Republic is currently 6 percent and in 2007, a total of 4.1 tWh of electricity were generated from these kinds of energy sources (the number excluds biogas). By the year 2020, the Czech Republic should increase this percentage to 12 percent.

7.1 Hydropower

The energy potential of river flows in Czech Republic is 3 380 GWh/year. According to some assessments, 50 – 70 percent of this potential has been used since now. The remaining potential has worse hydrological conditions and hence we can predict that all the attempts to use this remaining potential will be more expensive and so less attractive for investors. 

The share of produced hydropower energy in the Czech Republic was 2,88 percent in 2005. This was 75,95 percent share on the energy produced from renewable resources. 
7.2 Biomass

The expersts say that the biomass is a perspective source of renewable energy in the Czech Republic. They maintain that there are good conditions in the Czech Republic for this kind of renewable energy.    

The share of energy produced from biomass in the Czech Republic was 0,68 percent in 2005. This was 17,88 percent share on the energy produced from renewable resources. 
7.3 Biogas

The development of biogas technology in the Czech Republic started only a few years ago. The biggest interest in this energy source have the farmers, because they see it as an economical way how to liquidate biological waste. 

The share of energy produced from biomass in the Czech Republic was 0,19 percent in 2005. This was 5,13 percent share on the energy produced from renewable resources. 
7.4 Geothermal energy

This kind of energy source is very rare in Czech republic.  However, a group of experts have made a map of geothermal flows for four years, which proves that there is a potential for using some areas as a renewable energy source for the future. According to Czech Renewable Agency (CzReA), there are 28 areas like this.
 

7.5 Solar energy

There is a good potential for using solar energy in the Czech Republic and although the country still uses proportionally less solar energy than other EU countries, the amount it uses is still increasing. And so does the number of Czech producers of solar panels. Nowaday there are 20 companies like this and most of their products are heading to countries with hotter climate, e.g. Spain or Italy.  The biggest Czech solar energy producer „Energy 21“ has already invested 300 Kč million in solar power plants in the Czech Republic and is going to triple its output this year. In the second half of the year 2008, two new solar power plants are going to be launched in South Moravia, each with an installed output of around 2 megawatts. They will be the biggest solar sources in the Czech Republic. 

7.6 Wind energy

The share of produced wind energy in the Czech Republic was 0,01 percent in 2005. This was 0,36 percent share on the energy produced from renewable resources. Nowadays, wind power makes up 0,3 percent of the total Czech electricity output.
According to a report by the Czech Wind Energy Society (ČVSE), output at wind power stations has more than doubled from 2006 to 2007. Czech wind farms generated 77 GWh of power in the first quarter of 2008, an increase of 115 percent year-on-year.
 

According to Czech Hydrometeorological Institute, there are several areas in the Czech Republic that are suitable for building wind power stations (see the figure 1).    

[image: image1.png]2005 Czech Hydrometeorological Institute




Figure 1: Suitable areas for wind power stations

8 Comparison in selected criterions: Austria and Czech Republic 

In this chapter we want to make some comparison in selected criterions between Austria and the Czech Republic. Figure 2 shows the electricity consumption per capita. It can be observed that Austria with more than 8,000 kWh has a higher consumption than the Czech Republic with about 6,800 kWh.
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Figure 2: Electricity consumption per capita

Source: http://hdrstats.undp.org/indicators/208.html
In figures 3 to 6 the production of several renewable energy sources can be observed. It shows that hydro electricity production is much higher in Austria than in the Czech Republic. With biogas elctricity production, solar heating and wind power energy it is the same.
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Figure 3: Hydro electricity production

Source: http://ec.europa.eu/energy/res/legislation/share_res_eu_en.htm
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Figure 4: Biogas electricity production

Source: http://ec.europa.eu/energy/res/legislation/share_res_eu_en.htm
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Figure 5: Solar heating


        Source: http://en.wikipedia.org/wiki/Renewable_energy_in_the_European_Union 
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Figure 6: Wind power energy



       Source: http://en.wikipedia.org/wiki/Renewable_energy_in_the_European_Union
9 Conclusions

9.1 Situation of green house gas emissions in the past

It shows that in the past the EU was able to reduce the green house gas (GHG) emissions. Between 2004 and 2005 the GHGs decreased by 0.8 percent in the EU-15. This is equivalent to 35.2 million tonnes of CO2 emissions. The main reason for the reduction was the decreasing of CO2 emissions of 0.7 percent (26 million tonnes). Between 1990 and 2005 the GHGs decreased by 1.5 percent. Regarding the EU-27, GHGs decreased by 0.7 percent between 2004 and 2005 and by 7.9 percent compared to 1990 levels. However, the numbers for Austria are not promising. Between 1990 and 2005 the emissions of GHGs increased by 18 percent. The situation in the Czech Republic, however, is a lot better. With a decrease of 25.8 percent the country is far above ist target of –8 percent.
 

If the EU will be able to reach its ambitious goals is very doubtful. As mentioned above there was a small reduduction of GHGs in the past but it was not a lot. Until 2020 the want to reduce its GHGs by 20 percent – at the moment we think that this is not possible.

9.2 How successful has the EU been in reaching its goals?

According to a large number of the EU member states and according to their different conditions and positions it is common that ratifications and implementations of every single agreement last not only a few months, but even a few years. It´s not a new remark that the EU is sinking in its own bureaucratic regime very often and is creating its own brakes that makes the EU slow and non-effective. 

As a current example we can use the struggles around transformation of the non-obligatory commands in so called Renewable Energy Roadmap into binding laws. Still, it is expected, that the legislative process will be completed till the first half of 2009 and the EU states will present National Action Plans (NAPs) on renewables till 31. March 2010. But the problems and protests have been constantly arriving and some states do not agree with more and more steps and provisions of the EU Commission. For example, the big discussion about emission permits has being led for a few months. These emission permits should be bought by heavy industry and power stations and regulate the amount of green house gases. They should be traded on the unified stock exchange. Some states are afraid that the emission permits will liquidate their industry. As Mr. Vondra, Czech vice- premiere for the European Affair said: “We want to reach that the fight against the climate changes won’t liquidate Czech industry and even Czech economy”.
 (see also Chapter 8) It is expected that the emission permits will be the first of non-accepted provisions. 

The EU had problems with reaching its targets also in the past. In 1998 was for example signed the voluntary ACEA agreement. According to it, carbon dioxide emissions for new cars sold in Europe should be cut to an average of 140 grams of CO2/km by 2008. “Because the target was unlikely to be met, the European Commission published new proposals in February 2007, requiring a mandatory limit of 130 grams of CO2/km for new cars by 2012.”

Not only the EU as a whole has had these problems. Every national state knows very well the obstacles of the application of the commands into the praxis. Czech Republic wanted to increase the share of renewable energy to 5 – 6 % by 2005. This plan failed and the country reached this goal only in 2007. 
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