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1. Overview

In creating competitive energy markets, the transmission system plays a crucial role. Without an efficient allocation of the transmission capacity and sufficient investments in network extension, competition on the wholesale market is hindered by transmission constraints. In addition, differences in access conditions across borders restrict international trade as these differences cause transaction costs and limit competition. The European Commission and the national regulators are, therefore, reducing these trade barriers by a number of measures. One of these measures is meant to realise independent system management by unbundling the existing vertically integrated companies or creating so-called Independent System Operators (ISO). 
The realisation of fully independent system management will likely improve the performance of TSOs as system manager, but it does not guarantee that TSOs will also make the optimal decisions from a societal point of view. The reason is that when TSOs take measures to improve market functioning and competition, there is a difference between the public and private (TSO) benefits of these measures. The benefits of improving market functioning and competition may be uncertain or even negative for the TSO, but being clearly positive for society as a whole. The key issue to be solved is how regulators can assure that TSOs are incentivised to facilitate competition at national and (regional) European level. In this paper, we discuss the drawbacks of current TSO incentive structures and analyse possible measures to improve incentives of TSOs to facilitate competition. 
2. Method

In order to answer the above question, we first analyse the economic literature on incentive regulation and develop a framework describing the major costs and benefits of regulatory measures aimed at improving market functioning and competition. Using this framework, we analyse experiences with existing regulation of TSOs, as has been reported in economic literature and in documents by regulators and market parties. We then discuss how the estimates of costs and benefits could be taken into account when setting more appropriate incentives in TSO regulation.
3. Results

The economic literature on regulation (i.e. the principal-agency literature) shows that the key problem is the existence of information asymmetry between the regulator (principal) and the object of regulation (the agent) while their goals deviate. A specific problem in the regulation of networks follows from the trade-off between allocative efficiency in the short term and (dynamic and allocative) efficiency in the future. Generally, in designing cost-effective schemes, the regulator has to deal with the trade-off between limiting the transaction costs for both regulator and agents on the one hand and minimising the risk of strategic behaviour by the agents on the other. 
Currently, most regulatory frameworks regarding TSOs are a mix of elements aimed at improving productive efficiency on the one hand, and ensuring sufficient cost reflectivity on the other hand. Different parts of TSO tasks may be subject to different types of regulation. Although the track record of these frameworks has generally been positive from an efficiency perspective, there also exist a number of problems. 
Firstly, positive externalities may exist. Recall that commonly used revenue-cap regulation does not provide incentives for TSOs to improve competition and to facilitate market functioning. Hence, TSOs do not receive any benefits caused by increased competition. This might hold for activities which improve options for trade, such as cross-border intra-day trade, and in tendering for reserve capacity. Furthermore, clear investment rules are often lacking, resulting in TSO activities which are too low or too late from a welfare-economic point of view. 
Secondly, negative externalities may exist causing TSOs to spend too much. This may be the case if the TSO can pass on all costs to consumers (through regulated tariffs), taking the negative effects on consumers insufficiently into account. An example of this is given by the expenditure on system services, where these expenditures are fully reimbursed by the regulator on a cost-plus basis. This may also be the case if a TSO places too much emphasis on system reliability and too little on promoting competition. 
Finally, the decisions of TSOs may sometimes be biased by the fact that it is the natural owner of the economic rent related to scarce facilities (i.e. cross-border transmission capacity), while it does not take into account the negative economic effects of the rent incurred by other market parties. This may also be the case when TSOs are active in commercial activities, such as merchant lines or LNG terminals, which might interfere with its public activities.
So, as the current regulatory regimes do not include all economic effects of TSO activities, it can not be expected from TSOs that they (always) make socially optimal decisions. Theoretically, the optimal incentive scheme would internalise all major economic effects of decisions regarding the network, encouraging the TSO to make an integrated assessment of effects on system balance, economic rent of scarcity and impact on competition. Recently, regulators have started to improve the regulatory scheme in this respect, such as regarding the Dutch TSO in the NorNed-cable project and in the UK to ensure timely investments in transmission capacity and to incentivise the TSO to provide market information. 
Internalising the benefits for competition in the regulatory framework, as would be desirable from a theoretical perspective, faces several problems. The fundamental problem is that competition is a public good: it is non-excludable and non-rivalry. Including the benefit of competition in a regulatory scheme would mean that arbitrarily chosen indicators have to be used as approximations, which could create other distortions. An alternative approach is that TSOs are given incentives to frequently make cost-benefit analysis of some decisions (in particular investment decisions) which likely might impact the energy market, in order to realise that all economic effects are consistently taken into account.
4. Conclusions

Current regulatory frameworks force TSOs to operate the networks efficiently and to pass on these benefits to consumers, but they fail to realise socially optimal decisions. Internalising the effects of TSO decisions on competition is problematic given the public-good character of competition. In order to realise that all economic effects of these decisions are taken into account, TSO could be given incentives to frequently conduct cost-benefit analysis of potential future decisions regarding the grid.
