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As the rapid development of the Intelligent
Transportation System(ITS) and the maturity of
the relative technical, the government has
adopted the way of BOT to proceed the public
participating to the construction and operation of

Electronic Toll Collection » ETC. But after



adopting ETC to charge for the freeway toll
should

“Discrimination of Pricing on Peak and Off-peak

completely, we implement  the
Periods” effectively when we promote the goal
of taking good use of the highway.

In the view of this, this study will take the
“Discrimination of Pricing on Peak and Off-peak
Periods” as the research core for the freeway toll
to discuss the position of the government who
cooperate with the public for the freeway ETC
construction and operation when focusing to
achieve the self-liquidating goal of financial for
the setting lever of freeway toll.

Therefore, this research also respectively
cultivate the demand model of freeway, Total
variable cost function and the benefit function
and the forecast the future of relative demand,
cost and benefit; and then the considerate the
influence on variable cost in the committed
service charge in the privatization of ETC and
the demand transfer in the time and space of
highway after the regime of Discrimination of
Pricing on Peak and Off-peak Periods, combined
the above molds and considerate factor, this
research basis the point of the “financial
breakeven” can cultivate the financial balance
mold during the Discrimination of the Peak and
Off-peak Periods. Besides, it will discuss the
different freeway toll setting between the
reasonable proportion balance for the target
social welfare and the achieving financial
self-liquidating goal of the highway.

The empirical study shows that under the
objective of maximization of social welfare, the
optimal toll structure (discounted rate 8%,
operate period 15 years) is 0.34086
dollar/kilometer, which will be lower fare when

compared with the existing toll structure (about

1 dollar/kilometer), but at the financial
equilibrium the optimal toll structure (discounted
rate 8%, payback 15 years) is a higher fare at
2.025 dollar/kilometer when we compare it with
the present fare (about 1 dollar/kilometer).

Under the objective of maximization of social
welfare the optimal toll structure (0.30486
dollar/kilometer) is lower than under the
financial equilibrium the optimal toll structure
(2.02551 dollar/kilometer); considering to add
the optimal toll structure (2.315dollar/kilometer)
of the discrimination of pricing in the mold of
financial equilibrium pattern is more than
optimal toll structure maintaining the based toll
structure (2.02551 dollar/kilometer).

The analysis result of the change between the
discounted rate, operate period, and payback
period appears that the raising rate will decrease
the optimal toll structure under objective of
maximization of social welfare: while the
payback period becomes to raise, under
objective of maximization of social welfare will
come to the trend of decreasing gradually. But
the discounted rate raise at the financial
equilibrium the optimal toll structure will raise
up.

The financial equilibrium the optimal toll
structure (2.02551 dollar/kilometer, payback 15
years) is higher than the financial equilibrium
the optimal toll structure (2.006dollar/kilometer,
payback 20 years). The financial equilibrium the
optimal toll structure (2.0249 dollar/kilometer,
payback 25 years) is higher than the financial
equilibrium optimal toll structure(2.006 dollar/
kilometer, payback 20 years). The financial
equilibrium optimal toll structure (2.052 dollar/
kilometer, payback 30 years) is higher than the

financial equilibrium optimal toll structure



(2.0249 dollar/kilometer, payback 25 years).
Key words Electronic Toll Collection (ETC) of
freeway, Discrimination of pricing on peak and
off-peak, Financial breakeven, maximization of
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