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Abstract

Two stylised facts in electricity markets complicate the determination of forward and spot price formation. Firstly, electricity markets are generally imperfect, so price formation is often a function of individual agent behaviour.  Secondly, electricity is essentially non-storable, so the cost-of-carry models for the links between forward and spot prices are not generally appropriate. Both of these features suggest separate explanations for the emergence of forward trading

A consequence of the first feature is that firms have strategic reasons to trade in the forward market. As long as the forward market exists and firms have some market power, then forward contracts improve firms’ positions in the spot market. Theory usually takes the structural view of no arbitrage and risk neutrality in a Cournot equilibrium model between agents trading in the forward and spot market  [1, 5, 7, 9]. With market players as risk neutral, the role of forward premium in determining current spot price cannot is not relevant. 
An implication of the second feature is that the existence of the forward market can be explained by the risk averse behaviour of the agents. With risk aversion and high volatility of the spot market, forward contracting allows agents, as price-takers, to hedge [2, 3, 6, 8]. With agents as price-takers, this theoretical analysis does not consider the role of the strategic interaction in determining spot prices.
Both of these theoretical approaches lead to interesting conclusions and testable approaches. However, it is likely the assumption of risk neutrality in the former approach and the assumption of perfect competition in the latter frameworks are restrictive, since both risk aversion and market power appear to play a role in determining electricity prices. 

This paper seeks to integrate these two strands of research. We apply a two-stage Cournot game where firms’, with market power, are mean-variance optimizers. First, we model the production game and forward market equilibrium for two risk-averse firms and the extend this for the n firms case.  We present a reduced form equation that allows us to characterise more fully the interrelationships between market power and risk aversion in this setting. In particular we explore how volatility and increased market risks influence the market power effects on spot prices. The feedback interaction between the two stimuli for forward contracting is shown to be nonlinear and raises interesting questions for the mitigation of market power in highly volatile, liquid power markets with active forward trading.
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