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Abstract

Greenhouse gas (GHG) emissions have given rise to climate change which is one of the most serious environ-
mental challenges that the world faces today. In response, Republic of Korea has proposed “Low Carbon, Green
Growth” as a new economic paradigm accompanying with the ultimate aim of building a sense of responsibility for
the environment. Korean government has set the ambitious national GHG emission reduction target which aims
37% reduction in the business-as-usual (BAU) level of 2030. The transportation sector plays a key role in this tar-
get. In the transportation sector, the GHG reduction target of 34.3% in the BAU level by 2020 has been allocated in
order to consider the industrial specificity. Furthermore, it is known that the GHG reduction in the transportation
sector has relatively minimal side effects compared to those of other sectors. In order to meet this national GHG
reduction target, Korean government has set CO, emission regulation of vehicle for 2020.

The purpose of this study is to evaluate the reduction effects by the average GHG regulation of vehicles. CO,
emissions, between 2009 and 2013 were analysed by reduction measure such as technology improvement, light-
weight, segment shift, diesel vehicle sales. During this period, CO, of vehicle was reduced every year by 19.9 g/km
(i.e., 3.3% reduction per year). CO, reduction of imported vehicle is greater than domestic vehicle because of seg-
ment shift toward small size vehicle and higher diesel vehicle sales.
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Fig. 1. Comparison of CO, emission and regulation.
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Table 1. Vehicle sales number by year.

Manufacturer 2009 2010 2011 2012 2013
All manufacturer 1,228,837 1,274,383 1,302,246 1,254,840 1,229,682
Domestic manufacturer 1,167,795 1,184,950 1,197,076 1,127,181 1,072,867
Imported manufacturer 61,042 89,433 105,170 127,659 156,815
THA 9] 2A7IA AEAAL 9o APH 32%, 4 Table 2. Specification of the test modes in this study.
H 48%, n|= 3.0%2 VEG, 20209 7|&E 2AS Specification FTP mode Highway mode
A%t AFGF 87 AEEL 4% U2l Ao Z RALE Total trip length (km) 17.85 16.4
ATHICCT, 2012). Average speed (km/h) 34.1 78.2
Maximum speed (km/h) 91.2 96.5
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Table 3. Annual sales change of vehicle by CO, section.
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Fig. 3. Normalized Vehicle Sales Distribution by CO,.

CO, emission section (g/km) 2009 2010 2011 2012 2013
<140 g/km 32% 37% 41% 52% 52%
140 g/km < CO, <170 g/km 28% 41% 42% 38% 35%
>170 g/lkm 39% 23% 17% 11% 13%
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Table 4. CO, emission by vehicle size and fuel type.

CO, emission Reduction
Fuel type Size
2009 2010 2011 2012 2013 rate (%)
Light 134.4 130.9 119.1 115.6 116.6 13.2
Diesel Medium 168.5 158.6 157.6 149.2 146.8 12.9
Large (< 3,000 cc) 188.3 191.4 185.5 173.9 1753 6.9
All 172.6 163.9 163.2 150.1 1487 13.9
Domestic Compact 120.9 1163 112.9 1155 1147 5.2
manufacturer Light 138.4 132.1 1272 123.4 123.4 10.8
Gasoline, Medium 163.8 152.1 148.7 140.9 144.4 11.8
LPG Large (< 3,000 cc) 184.4 178.8 164.7 160.8 166.7 9.6
Large (> 3,000 cc) 203.2 204.2 197.0 191.5 188.7 7.1
All 154.0 145.6 140.6 135.3 139.7 9.3
Light 121.0 119.3 108.1 101.8 102.2 155
Medium 153.8 1452 135.7 124.0 1249 18.8
Diesel Large (< 3,000 cc) 207.3 201.2 181.2 162.0 156.5 24.5
Large (> 3,000 cc) 262.7 2575 244.8 192.5 192.4 26.8
Imported All 177.8 161.4 149.3 134.9 134.1 24.5
manufacturer Light 152.6 149.6 140.1 136.4 140.4 8.0
Gasoline Medium 178.6 166.0 1475 145.6 153.5 14.1
PG Large (< 3,000 cc) 200.5 196.7 194.6 163.4 153.2 23.6
Large (> 3,000 cc) 230.5 226.0 2239 207.0 203.2 11.9
All 206.6 200.5 191.1 172.0 169.5 17.9
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