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Building a theoretical foundation for designing congestion-free road
transportation systems in the near future
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This study proposes a novel market system as a framework for designing
congestion-free transportation systems with shared autonomous vehicles (SAV). In the proposed
system, tradable network permits (TNP) markets are introduced to allocate the capacity of each
bottleneck among SAV providers, while matching the mobility services’ supply and mobility demand of

SAV users in mobility services (MS) markets. We first construct an equilibrium model to describe
the states under the proposed system, and then prove that the equilibrium resource allocation is
efficient in the sense that the social transportation cost is minimized. In the second part of the
study, we establish the decentralized implementation mechanisms of the TNP/MS markets. Specifically,

we design adjustment rules for agents’ behaviors and trading (auction) rules for the markets, and
then theoretically prove that the dynamics generated by these microscopic rules converge to the
socially efficient equilibrium.
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