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Overview

Investments in existing and new generation capacities are at stake in the electric power industry. In fact, liberalized power markets exhibit higher levels of competition that generally do not translate into sufficient investments in new generation (and transmission) capacities. In a mechanism based on energy markets alone (hereafter energy-only markets), the incentive scheme relies on short-term energy market prices (“only”) to signal and incite, though expected future prices, generators to invest in long-term new capacities. Energy-only markets tend to produce inadequate private incentives to invest, regarding reliability standards, but also regarding the localisation of investment decisions in the network, and the choice of generation technology. One question asked to market designers is whether others complementary mechanisms can be used to give efficient private incentives to invest in new generation capacities.

In the field of the economics of market design for electricity, suggestions are made to create dedicated capacity mechanisms to generate sufficient investments. Therefore both prices for new capacities (to be built) and energy market prices would serve to guide individual decisions to invest. This additional pricing mechanism is expected to balance investment risks and improve the creation of new capacities. Different mechanisms are proposed in the literature, with ongoing discussions among academics on their efficiency properties (De Vries 2004; Vazquez et al. 2002; Perrez Arriaga et al. 2006; Ehrenmann, Smeers 2008)). 

This paper aims at assessing the efficiency properties of a specific mechanism: the “forward capacity market” (hereafter FCM) initially proposed by Cramton and Stoft (2006) and Joskow (2006) and applied in New England.
Methods

We use the experimental methodology to produce data on the efficiency of the FCM mechanism and to gather empirical regularities on producer’s behaviors regarding investment in new capacities. We create two situations in the laboratory: an energy-only market situation (hereafter “all market” situation, AM) that we compare to a situation with a forward capacity market, FCM. Laboratory experiments are a complementary tool to analytical framework to help inform on market design issues. We construct our experimental environment, using smart computer assisted markets. Our experimental design reproduces an industry structure with four producers in competition to sell energy in a wholesale energy market and that also have the possibility to compete in a forward capacity market when it exists. Two mechanisms are investigated: AM and FCM. In order to evaluate the effect of market entry on individual investment behavior we consider two competitive market structures: one with four symmetric incumbent producers and one with one incumbent and three potential new entrants. We question whether the market structure has an impact on both individual behaviors and market efficiency. We examine the effects of the forward capacity market on the pattern of energy prices and capacity prices and on the incentives to invest (in terms of type of plants base-load or peak-load and volume of investment).
Results

Our main result is that experimental capacity markets are efficient in giving adequate individual incentives to invest as they lead to an aggregated investment capacity close to the adequate level in peak and extra-peak demand periods. The capacity mechanism also contributes to lower energy market prices in peak and extra peak demand periods.
Conclusions

Laboratory experiments were used to investigate the behavioral properties of a forward capacity market design in order to conduce to investment in new technology in power markets. The results show that such capacity markets give adequate private incentives to invest in new technologies and induce market competition in the energy market that leads to lower market prices in peak and extra peak demand periods, compared to experimental situation when such market do not exist. This promising result suggest not to base incentives to invest and the sole energy markets. It calls also for a regulation of the functioning of capacity market with an adequate definition of price caps to regulate individual incentives.
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