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Case Study on the Trade-off Relationship between Efficiency and Equity in
Transportation Policy

o * o, %
AR - ol

Kim, Yu-Chan - Lee, Nam-Soo

Abstract

Efficiency and equity are the important values in determining the traffic policy. This study
covered the definition and dispute about efficiency and equity with economic and social
perspectives. We empirically examine the trade-off relationship between efficiency and equity
on the aspects of transportation construction, transportation demand management, and signal
operations. Regarding transportation demand management, weekly car free day policy and
congestion charge policy exert the same effect on alleviating traffic congestion. However, two
policies have contrasting evaluations in terms of efficiency and equity. Concerning traffic
signal operation, there exists trade-off relationship between equity in “Webster method” and
efficiency in “master direction” method. The benefits from the value of equity, which are hard
to be investigated in quantitative measurement, could be estimated by judging the loss of
the value of efficiency in terms of opportunity cost. With regard to transportation policy, two
values, which are efficiency and equity, should be mutually respected through understanding
of opportunity cost of interactive ripple effect and reaching an agreement among the
members of the society.
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to Seoul
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Table 2. Implemented projects despite of a lack
of economic feasibility

Project B/C | AHP
Widening prOJ.ect of .Hadong~Namhae 089! 0.589
national highway
Construction project of Donghae~Samcheok] 093 0652
expressway
Cor?s.tru.ctlon project LI of a supportmg 0910509
facility in Incheon Free Economic Zone
Construction project of Hongnong~Baeksu
national highway(Route 77) 0601 0.569
PrOJecF of supporting faC|.||ty in Busan 099 0.627
Jinhae Free Economic Zone
Widening project of Pohang~Gigye national
highway(Route 31) 0830639
Construction pI“OJe.Ct of rear road of 0s7!0718
Pohang Yeongilman new port
Establlshmer'wt prqect of Yeongsang 0420515
riverside road
Establishment project of Hanam industrial 0980527
estate outer road
Widening prOJect Qf Chuncheon~Hwacheon 0650529
national highway(Route 5)
Construction project of Aengnam~Hwasun 089 0,579
local road
Daegu~Pohang expressway access road etc.|0.88|0.669
Construction project of Yeomsan~Baeksu
46| 0.687
national highway(Route 77) 046068
Widening project of
Hongcheon~Chuncheon national 0.52]0.529
highway(Route 5)
Widening project ngoungsan~Hyeonpung 071l 0537
central region expressway
Construction project of‘IIgok—YongJeon N | 0.94| 0568
Gwangju
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Table 3. Comparison of the time assignment and
delay by the signal time estimation

method
Signal ti

Classification | phase 'gﬂzselﬁ;i:z:c) Dela)/h
sec/vel
1 5 3 | Cycle (sec/veh)

Webster
method 59 | 10 | 51 3232

Priority for 120

main 69 | 10 | 41 188.9

direction
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Delay
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Webster method

Priority for
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Figure 3. Alteration of delay in relation
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Table 4. Result of preliminary feasibility of the
road construction

Lenath Project cost NPV
Project 9 (hundred | B/C| (hundred
(km) S S
million won) million won)
ori~ 1198 | 1954 |069|  -400
Papyeong
Pyeongtaek~| 5o | 1887|109 120
Oseong
= Opportunity cost in the case of choosing

Jori~Papyeong : 52 billion won
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Table 5. Effect of the traffic management by
policy alternatives in virtual zone

Car-free day
policy

Congestion

Classification >~
pricing

Reduction of

. 10million hours
annual travel time

-High income class
30thousands won/hour
-Middle income class

Time value by
income classes

10thousands/hour
Pr9p0n|on of high 20% 25%
income classes
Reducti fi
eduction benefit 14million 15million
by a policy
_ ) won won
implementation

= Opportunity cost in the case of choosing
Car-free day policy: 10billion won
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Table 6. Preference alteration of traffic demand
management policy

Classification Conggstion Car-fre‘e day
pricing policy
Policy 33 people 7 people
preference (82. 5%) (17. 5%)
Preference after
providing the 30 people 10 people
result of virtual (75. 0%) (25.0%)
zone analysis
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Table 7. Congestion cost by the method of a
signal operation

Webster Priority for
method main direction

- Traffic volume in the peak
time : 7,330 veh

- Time value per car: 10
thousands won/hour

- Congestion in a day:

Classification

Precondition

4hours
Delay time in the 323.2 sec/car | 188.9 sec/car
peak hours
Annual congestion 9.6 billion 5.6 billion
cost won won

= Opportunity cost in the case of operating
Webster method: 4 billion won
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