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The purpose of this study is to estimate highway tolls by vehicle type that

take road damage into account under the condition that the total costs of expressway maintenance and

renewal are recovered, and to clarify through simulation analysis that the introduction of these
tolls will increase social surplus. Social surplus refers to the sum of consumer surplus
(willingness to pay - generalized cost) of passenger cars and large vehicles that are road users,
and producer surplus (toll revenue - maintenance and renewal costs) of road companies. In this
study, we propose a more sustainable highway toll system by raising the toll for large vehicles
(reducing the toll for passenger cars) based on the Damage-Pays-Principle and by directing large
vehicles to routes that are less susceptible to road damage.
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