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Overview
In this paper we examine cross-subsidisation among combined heat and power producers in Denmark. Information on stand-alone costs for heat generation allows us to empirically compare the Faulhaber tests, tests with an upper bound on stand-alone costs (the Palmer tests) and the fully distributed cost test (FDC). All tests indicate a substantial amount of cross-subsidisation from heat generation to power generation. It is shown that the FDC test is closer to that of the Faulhaber tests in its results than the Palmer tests. Thus as the Faulhaber tests are considered in the literature to be the theoretically correct tests, the FDC test is shown to be the best approximation for tests of cross-subsidisation for this specific sector. 

Methods

[In Denmark a large part of electricity generation takes place in combined heat and power plants. While the electricity may be sold in a competitive setting on the Nordic electricity market, heat is typically supplied by local producers that are regulated by law. Danish legislation obliges customers to buy heat from the local heat producers that also provide the transportation in the local heat distribution network. Hence, by legislation, the Danish heat provision is organized as local monopolies.
 However, as always with monopolies, market power exertion may constitute a serious problem.
 For this reason heat provision is regulated by the authorities requiring a non-profit organization of the activities, i.e. a producer of heat must not charge a price per unit higher than the average cost of heat provision.

Combined heat and power producers generate heat and power in a joint production process. It is therefore difficult to separate the costs of producing the two products and the classical issue of cross-subsidisation arises (see Faulhaber, 1975). Considering a case with one activity (heat provision) regulated by a non-profit principle and one unregulated activity (power generation) cross-subsidisation is expected to be in the direction from heat provision to power generation. In such a setting, cross-subsidisation may imply that a part of the costs of generating power is allocated to heat generation. This will allow the producer to reduce heat generation in the direction of the monopoly quantity with a corresponding increase of profit and an increase in prices of heat paid by the customers. Due to the additional costs attributed to heat generation, the producer can still comply with the non-profit principle of heat generation and at the same time make an additional profit. The profit will not show up in heat generation but rather be transferred to the generation of power in terms of lower registered costs in power generation. This transfer of costs could also give the producer of combined heat and power an advantage on the power market as compared with the producers that only generate power (e.g. financial strength to undercut potential entrants in a contestable power market). 
Information on stand-alone costs for heat generation allows us to empirically compare three tests for cross-subsidisation: the Faulhaber tests, tests with an upper bound on stand-alone costs (the Palmer tests) and the fully distributed cost test (FDC).
Results

One of the main results of this paper is that a large proportion of the combined heat and power producers potentially engage in cross-subsidisation. In fact, according to the Faulhaber methods, none of the producers can be excluded from the group of producers potentially engaging in this when judged by the stand-alone costs test, while some 90% do this when judged by the incremental costs test. Candidates of those not engaging in cross-subsidisation could be producers for which power generation is not essential and merely a by-product of heat generation. Furthermore, the large fraction of producers that potentially engage in cross-subsidisation could, in part, be explained by the generous system of subsidies to combined heat and power generation that was in effect until 2001. When the subsidies stopped, the producers had to recover the costs of power generation by shifting costs onto heat consumers. 

Conclusions

The Faulhaber method is considered to be the correct method for assessing the degree of cross-subsidisation. However, when data on stand-alone costs are missing one has to resort to other methods, such as the Palmer method and the Fully Distributed Cost method (FDC). A conclusion of this paper is that the FDC method works better than the Palmer method in assessing cross-subsidisation. This should, however, not be seen as a general conclusion but rather one that is restricted to the present case of combined heat and power generation. 
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� A heat distribution network is a local natural monopoly, whereas heat generation is not. Hence, from the point of view of society  it would be optimal to have competition in the generation of heat while allowing for common carriage in the transportation of heat water.  This is, however, not how heat provision is organized in Denmark. Normally there is only one heat producer per distribution network.


� For an overview of the Nordic electricity market and market power issues, see Amundsen and Bergman (2001), Von der Fehr et. al. (2005) and Amundsen and Bergman (2006). 





