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Overview

It is generally argued that forward trading is socially beneficial. Two of the most common arguments state that forward trading allows efficient risk sharing among agents with different attitudes towards risk and improves information sharing, particularly through price discovery. It is also believed that forward trading enhances competition in the spot market by committing firms to more aggressive strategies. A firm, by selling forward, can become the leader in the spot market (the top seller), thereby improving its strategic position in the market. Still, when firms compete in quantities at the spot market, every firm faces the same incentives, resulting in lower prices and no strategic improvement for any firm. This is Allaz and Vila's (1993) argument. Green (1999) shows when firms compete in supply functions, forward trading might not have any effect on the intensity of competition in the spot market, but in general it will enhance competition. Due to this effect on competition, forward trading has become a centerpiece of most liberalized electricity markets.

The pro-competitive feature of forward trading has been challenged by recent papers. For example, Mahenc and Salanié (2004) show that when firms compete in prices instead of quantities in the spot market, firms take long positions (buy) in the forward market, which increases the equilibrium spot price compared to the case without forward market. Also, Liski and Montero (2006) show that under repeated interaction, it becomes easier for firms to sustain collusive behavior in the presence of forward trading.

However, the argument that forward trading enhances competition ignores one key point—that firms usually face capacity constraints, which change their incentives for strategic trading ahead of the spot market. When a capacity constrained firm sells forward, it actually softens competition in the spot market from the perspective of competitors. In the case where there are two firms and one sells its entire capacity forward, its competitor becomes the sole supplier in the spot market, which implies it has the power to set the price. 
This paper studies these incentives through a model where capacity constrained firms engage in forward trading before they participate in the spot market, which is organized as a multi-unit uniform-price auction. The model shows that when a capacity constrained firm commits itself through forward trading to a more competitive strategy in the spot market, its competitor prefers not to follow suit in the forward market and thus behave less competitively in the spot market than otherwise. Moreover, the expected consumer surplus is reduced as a consequence of less intense competition in the spot market.  
Methods
This paper models a two-stage duopoly game, where at date 1 (the spot market) capacity constrained firms produce and sell a homogeneous good to satisfy demand from non-strategic consumers. At date 0, before the spot market takes place, risk neutral firms can trade forward contracts in a competitive forward market. Also, at date 0 competitive risk neutral traders take positions on the forward market, and as it is usually assumed, forward contracts mature at the time the spot market meets. 

The spot market is modeled as a multi-unit uniform price auction with a price cap, where the auctioneer's goal is to ensure enough supply to match market demand. Spot market demand is assumed to be uncertain until the auctioneer receives both firms’ supply functions.
Results
This paper starts by showing there is a unique equilibrium in the spot market when capacity constrained firms – which face a price cap – have traded ahead of the spot market. This paper goes on to show that for every distribution of demand, the only possible equilibria are those were only one firm sells forward. Moreover, this firm does not hedge its entire capacity, but an amount that depends on the price cap, its cost and installed capacity.

When, for tractability reasons, demand is assumed to be uniformly distributed, there are two possible cases depending on the asymmetry on installed capacities. If the difference is small, there is one asymmetric equilibrium, of the type described above, per firm. However, if firms installed capacities are quite different, there exists a unique equilibrium of the forward market where only the small firm sells forward. In all these equilibria there is a transfer of surplus from consumers to producers, which comes from softer competition at the spot market as a consequence of the forward trading.
Conclusions
When capacity constrained firms facing common uncertainty compete in a multi-unit uniform-price auction with price cap, like in most electricity markets, strategic forward trading does not enhance competition. On the contrary, firms use forward trading to soften competition, which leaves consumer worse off. The intuition of this result is that when a capacity constrained firm commits itself through forward trading to a more competitive strategy at the spot market, its competitor faces a more inelastic residual demand in that market. Hence, its competitor prefers not to follow suit in the forward market and thus behaves less competitively at the spot market than it otherwise would, by inflating its bids. 
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