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Overview

This paper examines from a theoretical perspective the impact of unbundling of distribution
system operators (DSOs) on distributed generation (DG). The liberalisation of the
electricity industry entails the vertical separation of competitive segments (e.g., generation
and supply) from regulated segments (network activities) [1]. According to the Electricity
Directive [2], the Member States of the European Union have to implement legal and
functional unbundling of DSOs by July 2007. However, integrated electricity undertakings
serving less than 100,000 connections may be exempted from this provision at the national
level. This implicates that a relatively large share of DSOs falls under the exemption clause
[3,4]. The effect of unbundling of DSOs on DG, which is fed directly into the distribution
network, is ambiguous: on the one hand, unbundling is a presupposition for non-
discriminatory network access and the avoidance of cross-subsidies between the generation
and the network segment. Therefore, unbundling is necessary for the creation of a level
playing field for incumbents and new DG operators that enter the market. On the other
hand, unbundling deprives DSOs of the possibility to invest in and operate DG units
themselves [5] which may be detrimental for an increase in DG.

The goal of this paper is to theoretically analyze the impact of unbundling on the profit
structure of a vertically integrated incumbent DG operator. Prior to unbundling, the
incumbent DG operator has a dual revenue stream consisting of her revenue obtained from
electricity sales in the generation market and from the provision of network services where
she operates the monopoly. In the absence of regulation, the vertically integrated DG
operator seeks to maximize her profit by setting both the price for her electricity delivery
and the network access price other electricity producers have to pay for the provision of
network services. After the implementation of unbundling, the DG operator solely sells
electricity on the generation market and has to pay an access price for usage of the network
that is then operated by an independent DSO subject to network regulation.

Methods

A simple analytical model with a DG monopolist and a competitive fringe will be applied
to analyze the effect of unbundling on the profit structure of the vertically integrated DG
operator, i.e., the DG monopolist.

The DG monopolist seeks to maximize its profit by setting two parameters: the access price
and the price for electricity. The competitive fringe acts as a price taker and makes its
supply decision accordant to the network price it has to pay and the electricity price it will
obtain for electricity sales.

Preliminary Results

The electricity price set by the DG monopolist after the implementation of unbundling will
be higher than prior to vertical disintegration as profits now solely stem from electricity
sales, and there is no more markup derived from the network segment.

In the presence of vertical integration, the electricity price set by the vertically integrated
DG operator is dependent on her incurred generation and network costs. The access price



that she charges is the higher the higher her incurred costs from running the network are.
Furthermore, the access price is the higher the lower the supply costs of the competitive
fringe in the generation market are.

Conclusions

The impact of unbundling on DG deployment is ambiguous. For the incumbent DG
monopolist, the retention of vertical integration is favourable as it allows her to obtain and
cross-subsidize revenue from two business segments, namely the generation market and the
network business. This finding is of particular relevance as the current level of transparency
in connection charging methodology in the EU-15 generally remains low [6], which in the
presence of vertical integration may increase the potential for cross-subsidies. However, for
the very same reason, from the perspective of the competitive fringe unbundling is the
preferable solution to guarantee equal conditions on the generation market. When
unbundling is properly implemented, the access price set by the independent DSO bound to
regulation equals the marginal costs of providing access that all DG operators have to pay.
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