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Overview

Every Member State (MS) of the European Union (EU) has its individual support system for electricity from renewable energy sources (RES-E). While quota systems have been implemented in seven MS, technology specific feed-in tariffs are used by 17 MS and three MS have tax incentives. During the last years, there is an ongoing debate on harmonizing these support systems. Since the natural potentials differ widely between the MS, a harmonisation could lead to a more efficient overall RES-E deployment. Since the EU has agreed on very ambitious RES-E targets (20% renewable energy of the final energy demand in 2020, COM 2008), efficiency of the support system becomes increasingly important. 
Different scenarios have been designed in order to calculate the effects of introducing competition between the European regions and the different technologies. To calculate the gains from harmonisation and technology neutral support, in a first step, a detailed database has been established. The database contains all relevant economic parameters, such as costs and potentials as well as feed-in structures of nine RES-E technologies in 29 countries (EU-27 plus Norway and Switzerland). In a second step the “Linear Optimization Model for Renewable Electricity Integration in Europe (LORELEI) has been established. LORELEI calculates the optimal RES-E deployment in all 29 countries. In a third step, the model becomes linked with the conventional “Dispatch and Investment Model for Europe” (DIME) (BARTELS, forthcoming) in order to take the impact on the conventional power system into account (WISSEN and NICOLOSI, 2008). This is crucial for the RES-E deployment of the LORELEI model, since the national power prices are an important input for the iterative process. 
The paper is structured as follows: The first part provides an overview of the current RES-E deployment and support landscape in the EU. Thereby, the motivation of the research is established. The second part gives an overview of the methodology, with a brief impression on the utilized data. The third part discusses the gains from introducing competition between the European regions and the individual technologies. The fourth part shows the effects on the conventional power market. The fifth part provides the interpretation of the key findings and concludes the paper. 
Methods

Linear Optimization Models
Results

First: The possible gains from harmonisation are considerable. Especially since lower cost regions and technologies become available for the overall target achievement of the EU. How these cost savings are distributed between the MS depends strongly on the definition of the individual targets of the MS.
Second: The considerably increased RES-E share has a strong impact on the conventional power market. There are hours in which the electricity infeed from renewable energy sources overshoots the demand. Especially, the impact on the utilization of the conventional capacity is a key finding of the study and stems from the required backup capacity requirements of a system with a high RES-E share.
Conclusions

The current RES-E support system could become more cost efficient, when competition becomes introduced between the European regions and between the different technologies. However, the impact on the conventional power market becomes increasingly important when high shares of volatile RES-E capacity is installed in one MS. Therefore, a regional and technological diversification has the potential to reduce the costs of RES-E integration. A support system, which takes these effects into account has not been established by now.
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