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Abstract

The purpose of this paper is to show the possibility of a co-existence of public and private parking management systems
even when all the parking spaces are owned by the government. This study focuses on the issue of collecting parking fees by
a private firm that has been used by some local governments in Taiwan. We assume that the government behaves as a
leader and a private firm as a follower in a Stackelberg three-stage game. At stage 1, the government selects its parking
space. At stage 2, the government and the firm set their parking fees simultaneously. At the final stage, consumers (drivers)
choose the parking lot between the space of the government and that of the firm by considering the full costs, consisting of
the parking fee and the searching (with congestion) time cost. The objective of the government is to maximize welfare and
that of the firm is to maximize profit. The model is constructed at first and a simulation analysis is then made. The result
supports the strategy of adopting the franchise of collecting parking fees if the private firm is more efficient than the gov-
ernment. Moreover, the government may keep fewer parking spaces and release more parking spaces to the firm under the
goal of maximizing welfare.
� 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

The issue of parking is very important in urban transportation due to the high demand for parking com-
pared to a limited parking supply in most cities. Theoretical models of parking markets explore the parking
issue from several aspects. Arnott et al. (1991) show that spatially differentiated parking fees may rival time-
differentiated congestion fees. Glazer and Niskanen (1992) present that using parking fees may be much less
effective in the presence of through-traffic. Verhoef et al. (1995a) explore the advantage of using pricing instru-
ments over restricting supply in the parking market. Arnott and Rowse (1999) offer a parking congestion
model focusing on drivers’ search for a vacant parking space and show that a parking externality arises
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due to individuals’ behavior. On the other hand, empirical studies emphasize on the impact of parking polices
on an individual’s modal choice decisions using discrete-choice econometric models (see Gillen, 1977; Florian
and Los, 1980; Willson, 1992; Hensher and King, 2001).

The idea of this study is generated from observing a real case in Hualien city, Taiwan. Hualien is a newly
emerging city in an agricultural region of Taiwan and has been suffering from large parking demand recently.
The local government has thus executed a new parking policy to lessen the burden of the parking problem by
charging a certain amount per month as a franchise fee to a private firm. The private firm then can collect the
parking fees from parking users. After covering the franchise fee, the private firm still obtains a positive gain
due to its high efficiency on collecting parking fees by recording the parking time very quickly so as to avoid
any loss on revenue that can be collected. This revenue-collecting mechanism has therefore been evaluated by
some other local governments when considering whether to follow Hualien’s parking policy.

The purpose of this paper is to show the possibility of a co-existence of public and private parking man-
agement systems even when all the parking spaces are owned by the government. That is, the management
of a private firm with a profit-maximizing goal and the government with a welfare-maximizing goal can exist
in the parking market. The co-existence can improve the inefficiency of management in a government system
and the lack of a social welfare perspective in a privately monopolistic system. The result of this study sup-
ports the reason for using a franchise system of collecting parking fees.

Co-existence means that the private firm and the government compete in the parking market. Therefore,
some questions might be raised. How much space should the government release to the private firm? How
is the pricing by the government in competition with that of the private firm? Instead of determining the fran-
chise fee in the study, we use the parking space as the government’s choice variable to maximize welfare. That
is, the franchise fee is determined after the parking spaces released to the private firm are chosen by the gov-
ernment.1 The private firm and the government then compete in the parking market by setting up each price to
consumers. The objective of the government is welfare-maximizing and that of firm is profit-maximizing.

The rest of this paper is organized as follows. In Section 2, we explore this topic by modeling the determi-
nation of the parking space by the government and the parking pricing of both the government and the private
firm. Section 3 employs a simulation analysis to obtain insights from the model. The conclusion of this paper is
summarized in Section 4.

2. The model

This model assumes that government behaves as a leader and a private firm as a follower in a Stackelberg
three-stage game. At stage 1, the government selects its parking space s1 from a total fixed parking space �s and
thus franchises parking spaces s2 ¼ �s� s1 to the private firm.2 At stage 2, the government and the firm set their
parking fees f1 and f2 simultaneously. At stage 3, consumers consider the parking cost to decide whether to
park or not. If they decide to park, then they have to choose a parking place between the private and public
spaces.

We consider the elastic demand in this paper. The demand function for parking is assumed to have a linear
form

D ¼ D0 � aP ; ð1Þ
where D0 is the potential demand or the demand when price is zero, and a denotes the decrease in demand
when one unit of price increases. The behavior of consumers is to choose between private and public parking
spaces while considering the individual’s full costs (price of using the parking space, Pi) that consist of the
parking fee (fi) and the searching time cost (Ti), where i = 1,2 (i = 1 denotes the government, i = 2 the private
firm).

1 This could avoid an unrealistic situation in that the government could determine two variables, franchise fee and parking spaces,
independently.

2 The government is active in determining the parking space instead of the formulation of a firm’s selection for parking space. This is in
reaction to the real case in Haulien city and also guarantees the feasibility of the objective of welfare maximizing.
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