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Overview
The storage of natural gas is an important part of gas market value chain. It is one of the options to accommodate gas supply to fluctuating gas demand (on daily to seasonal basis) and it can provide relief in times of scarce gas supply due to for example upstream supply interruptions. In the European Union (EU) in general, and in North-western Europe in particular, there is an increasing need for investment in natural gas storage facilities due to depletion of domestic gas reserves (the United Kingdom and the Netherlands) and a consequentially larger import dependence on long-distance imports from regions like Russia and Northern Africa (De Joode and Touber 2008). Höffler and Kübler (2007) provide a forecast of total demand for gas storage in Northwestern Europe in the period 2005 to 2030. Gas storage facilities can also function as a strategic gas deposit (thereby drawing a parallel with the strategic petroleum reserves); something which is currently discussed within the European Commission (EC) as well.
The substantial increase in required new investment in natural gas storage facilities needs to be realized in a liberalized European gas market. Whereas the wholesale and retail markets are deemed to be competitive markets, the infrastructure related capacity markets for transmission, distribution and storage of gas are assumed to be essential facilities for which regulation is required. Currently, all gas storage facilities in the EU are subjected to third party access regulation based on either regulated or negotiated access conditions. A special exemption from this regulation can be awarded to new investment projects when certain conditions are fulfilled. Currently, there is no distinction in the type of gas storage facilities when it comes to storage regulation.

Currently we observe in the North-western European market a lack of investment in seasonal storage facilities. The demand for seasonal flexibility (mainly originating from the residential sector) maintains while the its current main source, flexibility in production, runs dry (due to depletion of indigenous reserves). The declining capacity needs to be replaced by seasonal gas storage facilities. The reasons for the lack of investment are to be found in regulatory uncertainty (the hold-up problem) and in the inability of investors to get firm long-term commitments for the off-take of seasonal storage services. How can we improve the regulation of seasonal gas storage such that a sufficient level of investment in seasonal gas storage facilities is realized?
Methods
We quantitively describe the problem observed in the North-western European region using data from the United Kingdom and the Netherlands. In addition we discuss the underlying problem by referring to the economic literature on the hold-up problem and public interest theory. We also assess four main solutions that might be able to tackle the problem at hand. In its discussion we use insights from access holiday literature and transaction cost economics.

Results
We have discussed a number of solutions to the problem, namely: long-term contracting, vertical integration, natural monopoly regulation or public ownership. We stress that a comparative cost-benefit analysis on the different type of solutions would provide a much sounder basis for firm conclusions but based on our initial explorations we would say that given the current regulatory structure (and thus the feasibility of implementation) a firm long-term exemption for seasonal storage would be an attractive solution. This would enable long-term contracting of seasonal gas storage services by retail companies, the suppliers to the main category of consumers demanding seasonal flexibility. Possibly, the risk perceived by retail companies to be associated by this long-term contracting could then still be a hurdle. An extended solution could then be the implementation of some sort of seasonal flexibility contracting obligation for retail companies. This would oblige retail companies to express their willingness to pay for such services.

Alternative solutions such as implementing a regulated natural monopoly where a separate actor is designated to maintain seasonal storage capacity (a la the regulated transmission system operator for networks) could be a very efficient option. However, in the current geopolitical and market structure in the EU this would not turn out this way since one European operator is currently unacceptable and designating national seasonal storage operators would reduce overall efficiency.

Conclusions

In general, this paper highlights the necessity of differential storage regulation of small-scale, high deliverability storage facilities on the one hand, and large-scale, low deliverability seasonal storage facilities. The particular markets serves are quite distinct, as are their economic properties. That being said, we realize that between these two extreme types of storage facilities a grey area exists. Differentiation  in the regulation of storage facilities will involve practical difficulties and may create adverse side-effects.

More research on different solutions needs to be undertaken, a more comprehensive comparison included. We believe that the field of transaction cost economics in particular can play a large role.
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