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Overview
This paper investigates the development of wholesale markets for natural gas at the different stages of market liberalization. We identify three steps in the process: wholesale trade initially develops to cope with balancing needs when the shippers and suppliers segments become more fragmented; once the market becomes more liquid, it turns out to be a second source of gas procurement in alternative to long term contracts; finally, to manage price risk financial instruments are traded. We review in detail the different regulatory measures that must be introduced to create an efficient and functioning wholesale gas market. Finally, we analyze the evolution of gas hubs in the UK, the Netherlands, Germany, Italy and Belgium in terms of market rules and market liquidity. We argue that each of these country cases can be easily located into the evolutionary path we have highlighted at the beginning, with the UK and the Netherlands leading the process, Germany catching up, Belgium slowing down and Italy showing an interesting counterfactual.  
Methods
The methods adopted are two. In the first part, we use a simple, theoretical model to describe the functioning of a balancing system in the case of a gas market characterised by a vertically integrated monopolist and in the case of a liberalized market.
In the second part of the paper we use case studies for five European countries to describe different regulatory and market design developments. This section is corroborated with data on prices, volumes and liquidity indicators. We both use the most developed liquidity indicators and build novel, ad hoc indicators.
Results
We find that althoughTTF has begun only recently its race to become the most important European continental hub, thanks to natural advantages like gas availability in the Netherlands, an appropriate market regulation and a strong push from the Government, it is nowadays closing the gap with the British NBP. NBP is experiencing a decline in the volumes traded, although it still leads the way for forward/futures gas market. Germany is in a transitional phase, updating its regulation and trying to improve its balancing mechanism. Belgium has recently undergone a process of reform, that has lead to mixed results. Finally, Italy lies at an early stage of market development, but its hub shows signals of improvement.
Conclusions
We describe the process of formation of wholesale gas markets, showing that trading has been a consequence of market liberalization and of the arisen need to balance many positions. It is not by chance that the first country who introduced a wholesale market has been the UK, i.e. the first European country that liberalized its energy markets. The emergence of many fragmented market operators which needed to balance their positions has given impulse to the creation of the National Balancing Point and the creation of the Flexibility Mechanism, that has served as a paradigm for all EU reforms of the gas market.


