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1. Overview

European wholesale power markets still suffer from a lack of competition. Recent studies by the European Commission and national regulators show that these markets are highly concentrated, making individual players pivotal in many hours. The high degree of concentration and the regular pivotality of one or more players appear to affect market outcomes. The above studies present statistical evidence on the relationship between the pivotality of one or more players and the mark-up realised by marginal plants: the greater the pivotality, the more the electricity price differs from the underlying costs of production. This relationship suggests that firms being pivotal behave strategically in order to influence prices. 
Strategic behaviour may occur through physical or economic withholding of capacity, which can manifest itself in dispatch inefficiency. If the withholding of (relatively cheap) plants leads to the utilisation of more expensive plants, the result is more inefficient dispatch (at sector level). Using data of the Dutch wholesale power market in 2006, we test whether the efficiency of dispatch indicates the existence of strategic behaviour. The design of the Dutch power market is not a mandatory pool model, but is based on a bilateral market for physical delivery, which means that generators are self-scheduling and self-dispatching their power plants. This makes the monitoring of the functioning of the market much more complicated.
2. Method

In the event of withholding, the generation dispatch at sector level is less efficient than would otherwise be the case. In a competitive market the marginal plant will keep pace with demand, which means that when demand is low the marginal plant will have relatively low marginal costs and when demand is high the marginal costs of the marginal plant will be relatively high. When a relatively expensive plant serves as the marginal plant in situations of low demand, that can indicate deliberate withholding of capacity in order to push prices higher. 
To analyse this mechanism, it is necessary to determine on the one hand the actual price-setting plant and on the other hand the marginal plant under fully competitive and optimal dispatch conditions. The actual price-setting plant is the most expensive plant which is online at any time. For each hour in 2006, it was ascertained which operating plant has the highest marginal costs. We determined the marginal plant at optimal dispatch by using the dynamic dispatch model (Prosym) of KEMA Consulting. This model took account of must-run characteristics, start-up costs and other dynamic characteristics influencing the optimal dispatch. The actual dispatch was then compared to the optimal dispatch. The difference in costs between the actual marginal plant and the marginal plant at optimal dispatch is the dispatch inefficiency.
In order to determine whether the calculated dispatch inefficiency may be related to the strategic withholding of plants, we compare the dispatch inefficiency at sector level and the dispatch inefficiency within individual portfolios. Our fundamental assumption is that strategic behaviour does not result in players making the dispatch more inefficient within their portfolio. If dispatch inefficiency is calculated within a portfolio of a player, then this perceived inefficiency can be explained for example by simplifications and assumptions that have been used for the modelling.  If a player wishes to withhold capacity, such capacity will be at the margin, i.e. the most expensive capacity which could operate given the demand. If another player offers a more expensive plant in response, that will lead to higher marginal costs at sector level. To the extent that strategic behaviour manifests itself in dispatch inefficiency, it does so at sector level. We have therefore investigated the extent to which dispatch inefficiency at sector level differs from the dispatch inefficiency within individual portfolios. 
3. Results

The dispatch inefficiency, showing how much more expensive the production of a unit of electricity by the actual marginal plant is compared to the marginal plant at optimal dispatch,  was on average 17% during peak hours at sector level. This result shows nothing more (or less for that matter) that the actual dispatch at the margin is 17% more expensive than it could be according to the Prosym model.

The statistical analysis shows that the dispatch inefficiency of the sector is on average not significantly higher than the dispatch inefficiencies within the portfolios of the individual producers. The conclusion is therefore that the analysis of the dispatch inefficiency does not indicate any strategic behaviour in the dispatch of power plants.
4. Conclusions

Statistical analysis of the relationship between pivotality of firms and market outcome suggest that pivotal firms behave strategically to raise prices. Strategic behaviour might manifest itself in a higher dispatch inefficiency on sector level while the dispatch inefficiency within portfolios of players is unaffected. Analysis of 2006 data on the Dutch wholesale market does not generate statistically significant evidence that the dispatch inefficiency on sector level exceeds the dispatch inefficiency on firm level.
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