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Overview

In the session on the German Energiewende my colleague Hejo Wagner will explain the capacity and generation developments wind power photovoltaics and other renewable energies. But these developments come at significant costs. While the average wholesale power price stands at 40 Euro/MWh, the average feed-in tariff for the capacities installed thus far stands at 170 Euro/MWh. According to the Renewable Energy Act, (most) German electricity end users have to finance this difference with their electricity bills, and this for the next 20 years. The outstanding payments amount to more than 400 billion Euros. But according to the federal government intentions, the share of renewables in electricity generation shall double to 50% in 2030. Therefore more charges are expected in the future. In addition, the growing renewable electricity system needs significant investments into transmission and distribution grids as well as into fossil power station and electricity storage capacities, for securing power supply in periods with insufficient wind and solar radiation. 

In order to avoid a further electricity price explosion hurting private and commercial customers, it is crucial that these necessary investments will be much more oriented at economic efficiency criteria that in the past. After the recent reorganization of the political governance of the electricity sector (The federal Ministry of Economy has become the federal Ministry of Economy and Energy), the new federal government has announced to focus its activities on this topic. But the area is heavily controlled by all kinds of lobby groups which try to affect the outcome of any reform. It is still not impossible that economically efficient solutions may emerge but this is by far evident under the present circumstances. My paper will review the present discussion and develop statements about the likelihood of successful solutions.


Methods

The paper starts analysing the full costs of different renewable electricity technologies up to 2030. The analysis covers the individual generation subsidies (“direct costs”), and all other additional costs for grids and backup capacities (“indirect costs”). The merit order effect of renewable (impact of renewable on lowering wholesale power prices) is also taken into consideration. 

Based on renewable energy scenarios, the hourly discrepancies between electricity supply and demand and thus the need for backup capacities become obvious. The discrepancy shall be covered by fossil backup plants, demand response and electric storage capacities. The specific flexibility requirements and costs of these options the hourly operation profile, the overall costs on the total capacities needed.

The specific costs of grid investments are taken from the literature [1], [2]. The overall grid costs depend on the renewable energy scenario. For example, a large share of offshore wind power generation requires different grid expansion investments that the same electricity generation from onshore wind, but it also has different impacts on backup costs.

The aggregated costs result from the renewable energy scenarios which describe different scenarios of renewable energy technologies by satisfying the overall political renewable electricity target. Based on the scenario comparisons, cost efficient solutions can be examined. 

Results

The specific direct and indirect costs of renewable power vary between technologies. So from an overall cost point of view, it is obvious which technologies should be stimulated and which should play a minor role in the future power system. However, certain lobbyist groups will struggle against such a cost efficient expansion of renewable electricity generation. An example is the German biogas power industry, which sponsored the present research project. Biogas power generation belong to the renewable technologies with quite high costs even when regarding the backup function that biogas power generation may play in future electricity systems. During the project the author has developed concepts that might satisfy the interests of both the biogas industry as well as the electricity customers. 


Conclusions

The paper is a snapshot of the present debate on reforming the renewable electricity support schemes. It also shows the challenges of market integration of fluctuating renewable power generation. As Germany is a lead market for these technologies and the developments and discussions in Germany have some impact on the power market of neighbouring countries, the debate is observed and outside Germany. Contributions from other countries, such as the recent guidance of the EU Commission for the design of renewable support schemes [3], show the international relevance of the debate and will also influence the solutions that will be implemented in Germany until the end of the year. 
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