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Optimization Model for Incentive
Schemes Considering Travel
Behavioral Offsets
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Abstract: Based on the distinctive constraint of budget
and penetration rate inherent in incentive-based travel
(IBTDM)

bottleneck model was employed to analyze the impact of

demand management scheme design, a
departure time offsets on travelers’ travel costs and the
optimal IBTDM incentive scheme. Then, the incentive

scheme considering departure time offset costs was
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compared with the scheme based on departure time,
which does not consider travelers’ original travel

patterns, aiming to assess the applicability and
effectiveness of different incentive strategies. The results
indicate that the relative magnitude of travelers’ unit
departure time offset cost ¢ and unit travel time cost «
significantly shapes the structure of optimal incentive
schemes considering departure time offsets. When 0<<«,
the incentive amount decreases first and then increases
over time; when ¢ > a, the incentive amount increases
first and then decreases; and when ¢=a, the incentive
amount remains constant. Furthermore, the comparative
of the

departure time offsets versus the incentive scheme based

effectiveness incentive scheme considering
on departure time, in mitigating system congestion under
budget constraints, also depends on the relative values of
¢ and a. Therefore, administrations must carefully
evaluate travelers’ unit travel costs to determine the most
efficient incentive schemes. Generally, < a more
accurately reflects the real scenario, in which case the
incentive scheme considering departure time offsets is

more effective in alleviating system-wide congestion.

Keywords: transportation economy; incentive scheme;

bottleneck model; incentive-based travel demand

management; travel behavior
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