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An Estimation of Congestion Pricing Using Speed-Flow Relationship
(Gangbyeon Expressway)
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The main purpose of this paper is to develop the practical method to estimate the congestion price
in oder to overcome the difficulty of traditional microeconomics approach for demand and cost function
concepts. In this paper, we estimate the theoretical congestion toll which reflecting the real traffic
conditions such as a speed-density functions using a traffic engineering methods. We calculates the
optimal congestion toll based on the real traffic conditions assuming that the electronic road pricing
(ERP) systems are installed for the study road. After evaluating the various speed-density
relationship methods, we found that the Drake model is best suited for the Gangbyeon Expressway.
Using the Drake model, the optimal congestion toll will be 94 to 3,255 Won for the traffic speed
between 44 km/h to 68 km/h based on wage rate method and 107 to 6,381 Won for the marginal

substitution method for the Gangbyeon Expressway in city of Seoul, Korea.
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1) Pigou, A. C.(1932), "The Economics of Welfare. London :

Macmillian’.
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Green _ ( U ) _ ( U )
K= K;{1- = K.Ul1-
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v 1/& v 1/é
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2) Walters, A. A.(1961), Theory and measurement of private and social cost of highway congestion. Econometrica 29(4), pp.676~699.
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_ _dq/dV 4KV _ K m = K
e= =1+-4= =1+e% (9)
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U,= -8 U, U \ /g
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Verhoef et al(1995)& ©]9] 2L $8ixe Id o RE 7o o} ""/‘Ec]-—‘:— 2E v]gd e} Zzte] 1A E Fol e ol d4F
d 2geEoR 7MY vigeicty AN £, RT3 JuCA FL Ao Y8 E e AE 5T 2L S8
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Li, M. Z. F, Nov.(2002), “The role speed-flow relatinonship in Congestion Pricing implementation with an application to Singapore”, Transportation
Research Part B 36 pp.731~754.

5) Adolf D.may(1990), "Traffic Flow Fundamentals’, Presentice Hall.

6) =28(1996), REFFLE(L), ¥, pp.103~121.
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