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Overview
Electricity spot prices are characterised by high volatility and occasional spikes. This is caused by convex supply curves and – in the short run – price inelastic demand. Supply or demand shocks lead, in turn, to sudden rises in spot prices. Moreover, due to the non-storability, price dampening effects of stocks are lacking. These special characteristics give rise to an increased need for risk management and affect price formation in long-term markets.
In this article, Continental European forward prices will be assessed. In fact, price formation in the considered markets is influenced by historic spot market prices yielding a biased forecasting power of long-term contracts.
Methods
Both econometric models as well as fundamental marginal cost approaches are used in this article to conduct quantitative and qualitative analyses of futures and forward prices at two of the biggest European power exchanges: the European Energy Exchange (EEX) and the Nord Pool Power Exchange.
Results
Futures prices are related to expected spot prices, which are built on fundamental expectations of market participants, and are translated to forward prices by applying forward or risk premia which are a compensation for bearing the spot price risk.
Within the framework of rational expectations one would expect a prominent influence of generation costs of price setting technologies built on forward prices of input parameters. Indeed, year-ahead futures at the EEX and Nord Pool show a high correlation with generation costs of gas-fired and coal-fired power stations. However, exchange prices show an even higher correlation with moving averages of last 12 months’ spot prices (EEX) and current spot prices (Nord Pool) indicating pronounced adaptive expectation formation behaviour on the futures market where spot prices serve as an estimator of year-ahead electricity prices. This is confirmed by regression results and questions the forecasting power of the forward price.
Our analyses show that forward prices are biased forecasts of future spot prices and overestimate the actual prices in the delivery period. This results both from bad expectation formation and risk considerations of market actors. On average, during the period under consideration month-ahead base load contracts were traded 9% and 8% above actual spot prices in the delivery periods at EEX and Nord Pool respectively. On the EEX market, forecast errors for peak load even amounted to 14%.
Misjudgements of future conditions are caused by a deviation of actual from fundamentally expected generation conditions due to shocks between futures and spot trades (e.g. like unexpected cold or warm weather, high or low CO2 prices, high or low hydro availability, etc. in the delivery period). Due to a higher slope of the supply curve when approaching system capacity misconceptions induce greater price differences between forward and spot prices in peak load compared to base load.
However, differences between futures and consecutive spot prices can also be explained partly by dominating motives of market participants due to risk assessments. Moreover, because of the correlation between futures and spot prices positive premia should be expected due to the associated systematic risk.
Conclusions
Due to lacking storage possibilities, no exact relationship between current spot and forward electricity prices can be formulated. Instead, forward prices are built on expectations of market participants, updated by applying risk or forward premia.
Econometric analyses show significant influences of forward generation costs of CCGT and HC plants which should be expected when assuming rational expectation formation. However, moving 12 month spot market price averages at the EEX and current spot market prices at the Nord Pool also significantly influence year-ahead electricity futures which indicates a pronounced adaptive component. This result questions the predictive power of the forward prices.
Ex-post determined differences between forward prices in the trading period and spot prices in the delivery period reveal considerable misjudgement of future conditions by market participants. The changing sign of the differences serves as an indicator for the relevance of misconceptions. Nevertheless, average positive signs of the forecast errors and hence biasedness of base load and peak load contracts also arise from dominating motives of market participants and their risk assessment.
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