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Abstract

The aim of this research is to develop a framework for analyzing the effects of additional high-speed rail infrastructure on the transport equilibrium in the medium to long haul market i.e. for trips beyond 300 kilometers. Specifically, we analyze the potential addition of four European Union Trans-European network (TEN) projects on the existing infrastructure. Through the development of a game-theoretic framework, we will attempt to analyze the changes in equilibrium as a result of the introduction of new infrastructure, based on various cost-investment scenarios. A social welfare function will enable an objective analysis of the potential effects of such changes on all competitors and the traveling public.

Game-theoretic frameworks of this type have been developed, for example, in Hansen (1990), Pels et al. (2000) and Adler (2005). The new elements of the present research include the expansion of player types and a cost-benefit analysis of the infrastructure costs and subsidies required, given competition. In the game, three main transport operator types will be defined: legacy hub-spoke networks, low cost carriers and high-speed rail operators. The different transport operators will compete for demand, which will be defined using a nested multi-nomial logit (NMNL) model, of the type depicted in Ben-Akiva and Lerman (1985) and Anderson et al. (1996). We analyze the European Union transport market under various scenarios for the year 2020 to gain insight into the costs and benefits of changing infrastructure. 
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