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Abstract

The economic growth associated with the continuous construction of highway
infrastructure for convenient movement of individuals and freight has inevitably led to
rapid growth of numbers of private motor vehicles during recent decades. The trend
toward greater ownership of private vehicles has not only created ubiquitous
congestion on urban roadways and intercity highways, but also excessive emissions
and energy consumption. Towards sustainable transportation, it is crucial to propose
countermeasures capable of effectively curtailing ownership and usage of
high-emissions and low fuel efficiency cars and motorcycles. However, to devise
management strategies which cad effectively relieve dependency on private vehicles
depends on the ability to accurately examine the effects of corresponding strategies.
Disaggregate choice models regarding the ownership and usage of cars and
motorcycles are required to achieve.this. Although numerous previous related studies
have developed static choice models of car/motorcycle ownership and usage, the real
choice behaviors should be somehow dynamic and be affected by previous choice (i.e.
inertial effect; lagged effect). That is, the car/motorcycle ownership and usage models
should be developed in a dynamic manner. To this end, this study employs a
large-scale questionnaire panel survey on vehicle owners to develop car/motorcycle
ownership and usage models with consideration of the inertial effect.

The Logit model is used to modeling the discrete choice behavior of vehicle
ownership, while the regression model is then used to modeling the continuous choice
behavior of vehicle usage. In addition, to account for the independency among choice
alternatives and heterogeneity among different respondents, three types of Logit
models are developed and compared: multinomial Logit (MNL), nested Logit (NL),
and mixed Logit (ML) for car/motorcycle ownership. Also three types of regression
models: ordiary, fixed-effects, and random-effects are developed and compared for
car/motorcycle usage. The variables representing the ownership and usage status of
last year have also been introduced into the models to consider the inertial effects.

The estimation results show that the last year status of car/motorcycle ownership
and usage do exercise a significantly positive effect on the choice of this year,
indicating that state dependency does exist in car/motorcycle ownership and usage
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decisions. In addition, in making car ownership decisions, the respondents have
various perceptions with regard to fuel cost, representing the strong evidence for
existence of heterogeneity.

To investigate the applicability of the proposed model, the effects of several pricing
management strategies are predicted and examined. The results show that to levy car
purchasing tax will effectively affect the decision of car ownership and to increase license tax
and fuel fee will effectively affect the decision of motorcycle ownership. As to the usage of

cars and motorcycles, as anticipanted, the increase in gas price is the most effective strategy.

Keywords : car/motorcycle ownership and usage, state dependency, heterogeneity.
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