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Abstract

This paper formulates the methodologies to estimate optimal congestion tolls from long-run and short-run perspectives
and applies them to the highways of Seoul. An optimal long-run congestion toll is estimated with an optimal
volume-capacity-ratio to minimize the total costs which consist of two components: road construction and maintenance costs
and traveler costs. By contrast, an optimal short-run congestion toll is estimated with a supply-demand equilibrium which is
determined by using a speed-flow function and a disaggregate modal choice model. The results of a long-run analysis for the
Seobu urban expressway suggest the optimal volume-capacity-ratio of 1.35 and the optimal congestion toll of 503 Won per
automobile kilometer. By contrast, those of a short-run analysis for the Mia-ro urban arterial suggest 1.31 and 420 Won,
respectively. Although our results are to some degree dependent on the interest rate and time value assumed, one basic

conclusion holds up: the congestions toll tested could generate substantial gains in social welfare if applied to Seoul.
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Table 2, Travel time and cost by mode: Mia-ro

Travel Time .
- : Fuel price or
Mode In-vehicle Out-of-vehicle
. : Fare(Won)
Time(hour) Time(hour)
Auto 0.59 0.08(Approach 1,510
time to Mia-ro)
Bus 0.36 0.2 1,050
Metro 0.22 0.18 1,050
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Table 3. Estimates of long-run congestion tolls: Seobu urban

expressway (unit: Won/Veh-km)
Present Optimal Level
level  (7.17%)  (5.5%) @%)
V/IC 1.68 1.35 1.30 1.26
Lane(Two Way) 4-6 751 177 8.02
Speed(km/h) 292 40.04 4193 43.49

Marginal Auto  1,376.71 888.42 835.04 789.19
Cost

Average Auto 571.51 438.09 42394 411.90
Cost

Gap Between 805.20 450.34 41111 377.29
Marginal Cost

and Average

Cost
Environment 59.17 52.21 51.63 50.89
Cost
Congestion Toll 0 502.55 462.74 42818

L2259 FYES HTT A9 7.17%E A3l &
Ak A3 V/C7F 1.35004 =2 A frA| Hean] 83t
S8} o]-8Ae] @AW G FIH|E Aol AP
o, ojmje] H# EREYE= 502.55¢/t-kme] T},

Hhd AukAQl Absl A 189l 5.5%E A& Aot
V/CE 1.30014 E2 AM-FAEFH] &3 5831 o
2ol A8 g Aozt dAeion, o
wo] A EJFFRE 462.749/t-kmo|AAch. 1]
2 AEA] At 984 AE FAEQ] 4%E AE7
A3 V/Ce 1.2694 =2 A4 -FA 5183 58
Ap o] gAte] AW G-t tH]G- Aol 7} LAIstgl o,
A S E= 428.18¢/d-kmeliH. oA &<
of webA 4 SEYR 5ol A7t e o]
aeleol Lﬂo?i AEEFAT7E FobAaL, el whet

FUT ARE o] A EFTHEIT wolA

fr n?o

o

G 2 dRE MEER xeks Alge WE
S AEd, HEA-H 20204 EFEE 3,0009
o7 AFSIHL=10.3km). ¥ TN F33 =

AEg g BA477410.31km)S Fate] Agsia &
olgo] 7.17%4 Wl 5,181¢] =H, &elgo] 55%
A w) 47719, &0l 4% wl, 4,415%0°] Hr}
Ao TxH FYPF9} E Ao ENAI} gE o]
fre ol AdislglRe] BA71FdRe Ao, B8
of Rat 54 9 mAn&ERo] &8 EAAL o

27] vt

o

o

527



Article An Estimation of the Congestion Tolls Considering External Costs in Seoul

User's Compensating Variations
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Figure 1. Change in social welfare from congestion tolls:
Mia-ro
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Table 4. Estimates of short-run congestion tolls: Mia-ro

Present ~ Congestion Toll

(2014) Charging
VIC 1.54 131
Speed(km/h) 145 18.72
Auto 18.0 13.7
Mode Bus 26.9 28.1
Share(%)® Metro 494 513
Taxi 5.7 6.9
Congestion Toll(Won/Veh-km) 0 420
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Table 5. Impacts of VOT on estimation results
(unit: Won/veh-km)

Present VOT(Won/hr)
Study Road Item 014 13009 7358 3,099 7358
Seobu Urban LRCT 0 5026 4454
(ESPFESSV\t'ay v/IC 168 135 154
iscoun
Rate:7.17%) (Sm'fﬁ) 224008 38
Mia-ro SRCT 0 420.0 50.0
\e 154 1.31 1.49
Speed 145 18.72 15.1
(km/h)

LRCT: Long-Run Congestion Toll.
SRCT: Short-Run Congestion Toll.
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