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Two Novel Approaches for Sustainable and Efficient Transportation Networks: Emission
Pricing / Emission Permits
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The purpose of this study is to propose three new schemes: static emission pricing
(SEP), evolutionary emission pricing (EEP), and tradable emission permits (TEP), and analyze the conditio
ns of the three schemes necessary to achieve the sustainable system-optimal (SSO) traffic assignment in a
decentralized manner. In the SEP scheme, the road manager should estimate the traffic demand, which is dif
ficult to observe, to reach an optimal solution to the SSO problem. In the EEP scheme, the road manager ca
n find the appropriate Lagrange multiplier of the SSO problem through some trial-and-error adjustments to
achieve the SSO assignment. In the TEP scheme, the road manager just sets the TEP market and keeps it comp
etitive without doing anything. These processes imply that the SEP scheme is difficult to implement, the E
EP scheme and the TEP scheme are the possible approaches to achieve the SSO assignment on the current stat
us of our study.
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