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Abstract

The purpose of this study is to establish a methodology for evaluating quantitative effects of
transportation GHG (greenhouse gas) reduction-related policies that were implemented based
on the reduction goals of transportation GHG and effective implementation plans. This study
uses a modal utility function and demand estimation models as well as a GHG emission basic
unit estimation model by each transportation mode based on actual traffic and emission data.
The results showed that the effects of GHG reduction policies such as electric vary from region
to region, and from vehicle to vehicle. It is also confirmed that an eco-drive promotion policy,
one of the lowest budget policies, is expected to contribute to high reduction in GHG. In
addition, not only automobile emission improvement policies but also the promotion policies of
public transportation are expected to highly reduce GHG as confirmed quantitatively in this
study. The results of this study are expected to be useful for national and local governments’
evaluation of GHG reduction policies to cope with the post 2020.
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Figure 1. Proposed analysis method GHG reduction by transportation policies
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Figure 2. Proposed analysis method for greenhouse gas reduction potential of improvement policy
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Table 1. The result of GHG emission estimates by vehicle type (E.U.,) (unit: ton/vehicle/year)
Vehicle type Official vehicle Business vehicle Privately—owned vehicle Total

Passenger car 2.45 8.15 2.29 2.53

Van 6.78 39.52 5.41 9.85

Truck 5.04 41.30 471 8.90

Total 4.49 24.92 2.82 4,16
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Table 2. Coefficients of GHG reduction by low emission vehicle supply policy (K;)

Electric vehicle supply policy Hybrid vehicle supply policy Fuel efficiency regulation CO, emission regulation
K 0.50 0.24 targeting fuel efficiency (r) CO, emission standard (r)
" ) ‘ / based fuel efficiency (r) / based CO, emission (r)

note: 2014 based fuel efficiency (passenger car: 16.83, van: 13.21, truck: 12.87)
2014 based CO; emission (passenger car: 141.5, van: 200.4, truck: 206.0)
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Table 3. Result of GHG reduction according to the electric vehicle supply (unit: ton/vehicle/year)
Region Vehicle Privately—owned vehicle Official vehicle Business vehicle
Seoul-si 1.47 1.27 L.75 5.67
Busan-si 1.42 1.26 1.36 5.75
Jeju—si 1.39 0.94 1.10 3.07
Gyeonggi—do 1.26 1.20 1.28 461
Sejong—si 1.14 1.11 1.08 4.49
Chungcheongbuk—do 1.03 0.96 1.25 3.78
South Korea 1.30 1.17 1.38 4.17
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£+ Lee and Choi(2016)9] A2 57HEE Al 57F Am AR 7H0.102)2 2-85H0, 53] -1A] 2A47FA
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Table 4. Coefficients of GHG reduction by eco-drive activation policy (K)

Activation of idling stop
Small-sized Middle-sized Large—sized

Activation of

. Privately—owned
cruise control

City bus Large—sized bus

vehicle truck truck truck

K 0.102 0.132 0.268 0.186 0.254 0.247 0.079
2 AT ES A83t o] F o] B B3} A o] 2AVIA 5B = Table 59 2ot A/ 49 2HEAt
o] FAFIH(536E/ 1AW Bt LPG 58 5-82F 2] G H655E/17dH) 7 o & A2 YEltor, o]
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. 7o 202 e, ol a7} 7 A e
A LPGE «asﬁ A}%%‘Oﬂ 2 2ok AL, £ @A AT lol 3 9] YA EE A9 5

Table 5. Result of GHG reduction by eco-drive activation policy (unit: ton/1,000 cars)
Middle-sized vehicle Small-sized van Small-sized truck
Gasoline Diesel LPG Gasoline Diesel LPG Gasoline Diesel LPG
GHG . 334 385 655 41 207 499 209 536 415
reduction
3. O mayHe| EAuHE
1) wE2o| 7|24

A5} EAA 9 AR ANE AFA 250 Heke
s 3 efol TS F20lch, TebA & QPSRBT FRY LA NE TS R T
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Table 7. Unit load of GHG reduction by carpool (E.U.carpool) (unit: ton/person/year)
Seoul-si Incheon—si Gyeonggi—do Seoul metropolitan area
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Table 9. Result of potential for GHG reduction for transportation policies (unit: ton/year)

Policy Electric vehicle supply ~ Hybrid vehicle supply ~ Fuel efficiency regulation CO, emission regulation
Contents per electric vehicle per hybrid vehicle Strengthened by 20% Strengthened by 20%
(per vehicle) (per vehicle)
GHG reduction 1.17 0.59 0.51 0.51
Policy Vitalization of idling Carpool Improving Bus Operation Bicycle road project
stop System
Contents per small-sized truck per person per 1 minute improvement per 1 km construction
(Suwon city) (Suwon city)
GHG reduction 0.91 1.02 3,105 6.26
2 A ES E8oto], 2AVEA 1 ES S5 A% AAE A EE AR B¥hs Table 1037 2
o} &, SAskA 1RHES 1717 8,5470) BE HAS B 715 2 QLon], slolHa =) 169497 B E o
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Table 10. Transportation policies for GHG reduction of 1 million tons
Policy Scale of policy
Electric vehicle supply 8,547 vehicles
Hybrid vehicle supply 16,949 vehicles
Fuel efficiency regulation 16.83 km/l —16.88 km/l (137 million cars)
CO, emission regulation 141.50 g/km —141.05 g/km (137 million cars)
Activation of idling stop 10,989 vehicles
Carpool 9,804 persons
Improving bus operation system 3 minutes improved
Bicycle road project 1,597 km
@)= ==
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— L] —
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Figure 4. Transportation policies for GHG reduction of 1 million tons
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