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Overview
Shortly after the worldwide deregulation of electricity markets and the establishment of electricity exchanges the academic literature recognized that the pricing of electricity futures is not feasible with the known and accepted models. In contrast to financial and other commodity markets, where mostly the cost-of-carry approach as a non-arbitrage condition can be applied, electricity markets reveal a basic characteristic, the non-storability of electricity, which makes the cost-of-carry approach not applicable. Thus, the question what is the mechanism behind price formation in electricity futures markets is of high importance, both for academics and practitioners.

From an equilibrium point-of-view the risk premia approach seems to be most promising. In general this approach identifies two possible determinants of risk premia: systematic risk and hedging pressure. The existence of systematic risk, defined as the covariance between the futures returns and the returns of the market portfolio, in commodity futures is under controversial discussion. Obtained empirical results reported in the literature are mixed. The second determinant, hedging pressure, is based on the normal backwardation theory formulated by Keynes. Later this theory was extended to the general hedging pressure theory. This theory suggests that futures prices consist of the expected spot price at maturity and a risk premium paid by risk-averse market participants as a compensation for the elimination of price risk. Empirical results concerning hedging pressure in commodity markets are mixed as well. 

The literature suggests that the hedging pressure theory seems to be appropriate for understanding the price formation in electricity forward markets. Risk premia caused by hedging pressure can be both positive as well as negative. Empirical results indicate that risk premia in electricity markets are mostly positive, at least for short- and mid-term maturities. This is contrary to other markets as positive risk premia translate to a negative price of risk meaning that a long position in such a market is on average linked to negative returns.
The aim of our research is an empirical test of the risk premia approach in the German electricity futures market. We analyse a dataset of futures for delivery in Germany traded at the European Energy Exchange (EEX) in Leipzig. We analyse the risk premia from an ex post perspective
Methods
Our dataset consists of data from the day-ahead and futures market of the EEX and covers the period between July 1st 2002 and December 30th 2008. The data was downloaded from the homepage of the EEX.

 
Econometric models are used to conduct quantitative analyses on these data.
Results
 We show that there is evidence for significant positive risk premia in short-term futures. After a rise at the short-end the risk premia decrease with increasing time-to-delivery. However, our dataset is too short to test for the above discussed market segmentation. Furthermore, we find evidence of the existence of seasonality in the risk premia. Short-term futures with delivery in winter seem to contain positive risk premia, whereas futures with delivery in summer contain no or even negative risk premia. In addition we link the risk premia to risk considerations.

Conclusions
We conducted an in-depth analysis of the German electricity futures market. The primary aim was to test whether risk premia caused by hedging pressure can be found. Due to liquidity considerations we restricted our analysis to month futures. Our analysis yielded some interesting results. First, we found evidence for positive risk premia in short-term futures. Second, after a rise at the beginning, the risk premia decrease with increasing time-to-delivery. Third, evidence for seasonality in the risk premia was found. The risk premia seem to be positive for delivery months in winter and zero or even negative in summer. Fourth, we show that the magnitude of risk premia, at least partially, is linked to risk considerations. However, all our results are depending on the assumption of average forecast errors not different from zero.

The obtained results are consistent with theoretical and empirical literature. They support the hypothesis that hedging pressure is an appropriate approach for understanding the price formation in the German electricity futures market. The short-term futures seem to be used mainly by electricity consumers for hedging purposes. With increasing time-to-delivery the demand of electricity consumers seem to decrease. This results in low and statistically not significant risk premia in the mid-term futures. The question if the risk premia change sign and thus if a market segmentation is apparent can not be answered due to a too short sample period. 
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