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ABSTRACT

We aim to clarify why the GHG emissions from the transportation sector during 2018 ~2019 deviated from the path
described in the 2030 GHG reduction road map using the decomposition analysis. We also evaluate whether abatement polices
were properly implemented during 2018 ~2019 as planned in the road map. We find that during 2018 ~ 2019 yearly emissions
in the transportation sector exceeded those of the reduction path on the road map by around 7 million tons. The growth rates
of population and economy were lower than those assumed in the road map, which should contribute to achieving the target.
However, dominating energy intensity and carbon intensity effects produced realized emissions greater than those of the
targeted path. The road map listed several abatement policies and measures for the transportation sector, some of which are
operating as planned, while others are not. These policies and measures should be evaluated periodically so that they can
be improved and updated to reach the 2050 carbon neutral goal.
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2 ZASe o2 3 119 20208 BAU(Business As
Usual) tHH] 30% #5"S 271 7] 2A7MA AS5HE
RS, 8| BiEs FRolA = 2015 A7 54|
Al Exlo] w501 20309 BAU HiH] 37% A5 M=
& 27} A7) F=EHE AH5I(Korean government,
2014), o]& A& =27} = 7]o](Intended Nationally
Determined Contribution, INDC)o]| Eo} UN©|| AH|&3d}%
o E3 ol Hrh PAISE] U3 FEHRAR 20304
BE - QIFE AEEL W oA Teke 2030d %
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22 20164 6938 E, 20179 7094
727497 B0 2 A(GIR, 2020b) F7HAI7F
SIATE oA 8] F7HAIE Holal Q. o]
Holl I A5 vHA, Age 3 ¢
ZF L AF oz £Z3ASS AlARI
Y7ol T84S A, AR 1 &
QAo 2E190m, 2014 ~ 15U HAFOZ 202
9] o|YP7IE XISk BvF Utk 1l o]F T
HAH-B7t AA 5= Hsto] A2zt 7|15}
SPof| A “Alstar Fget HEA o|PHA -7 AA =
PA|A O 72 A A FHKorean government, 2019).
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1.0, Shin and Cho (2016)= HJEE.9] OECD =7}50]
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o2 ZRIstATt
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(1997)2 4% BE 1980W & 19904 o =] AbE & &
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oz Ba|E A3t vt Qlt}k. Kwon (2005)2 G=+2] X}
] 1970 ~2000d 247kA ¥iEF] AAE 27|A% o
H| H3FE IPAT 412 A&ste] 24530 59
£ BE H|&eko] B3 7= Wang et al. (2011), Ding
et al. (2013), Fan and Lei (2016)7} QITh. Wang et al.=
1985 ~2009 2A7FA HiEEe] AAQE 271A%E tiH]
WS o4l 7HA] @RI ® FfStlal, Ding et al.=
1991 ~2008 2A7FA HjEFo] AJAE 27]A% tiH]
HolE Y] 71X 89lo 7 H3sl9ict. 18] Fan and Lei
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$5 BE oUA] AvFR2 20154 34.29TFTOEC] A
20199 36.89TF TOEE QB 1.85%% T3t 271 34
£ Btk 1AL AREY, 27 gRE H|ES A
Sh=t), 2019W0lls E2(96.6%), a(1.6%), BE(1.0%),
3}-2(0.8%)=C. 2 XS AH|5}CHTable 1 ZX).

5 BE 2A4A7kA wiESRS 2015W R E 2019W7H4] A
B 1.52%% 715k FAIE Holal QItK(Table 2 3HX).
2015 95395 & COseqollA] 2016 100.180%F ECOqeq
o7 AUL fv] 5.02%2 & Zog ZV519, ol &
2 FE &3] 90.8WTE E COxeqollA 9549TE &
COeql & 5.10% F7Fet Aol & JYFZ mH 20199
5 FE S 247 siESS2 101.299 E COxql®

EREE &0l 95.9%E 7P & H|E-Z AAstal Slrh

S BE AT 201692 2015 Y] 0.29%
S7FotAAE, 2017HRE = TANE AFE 0] 20199
7HA] A+t 0.32% FHASHItH(Table 3 J3). 57F 45
SHO}l B WAH W, $5 FE 2018 ~20201 34 HF =

7t BEEEE 93.697F E COxqoloL, AAZE 3
F71ZE Bt AET 100497 E COzeq B &0 TH+6.8
HOE E COyeq ZIHH|E). O]= 2018 ~2020H &%F 75
2R 2L YA 20208 HjETo] 77.69YF E
COxqe ZIoA= tEE A oulst=t, ole 24
5t7] o8& A= Agddt.
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Table 1. Energy consumption in transportation sector
(unit: million TOE)
Subsector 2015 2016 2017 2018 2019
32.8 34.4 34.6 34.9 35.5
Road
95.9% 96.0% 96.1% 96.4% 96.6%
Rail 0.31 0.34 0.34 0.36 0.35
0.9% 0.9% 1.0% 1.0% 1.0%
Aviation 0.54 0.62 0.62 0.60 0.60
1.6% 1.7% 1.7% 1.6% 1.6%
Martime 0.56 0.48 0.45 0.35 0.31
1.6% 1.3% 1.3% 1.0% 0.8%
Sum 34.2 35.8 36.0 36.2 36.8
Growth rate - 4.72% 0.56% 0.44% 1.72%
source: GIR (2020a)
Table 2. GHG emissions in transportation sector
(unit: million tCO,eq)
Subsector 2015 2016 2017 2018 2019
Emissions 95.3 100.1 99.7 99.6 101.2
Growth rate - 5.02% -0.36% -0.12% 1.64%
* indirect emissions are included
source: GIR (2020a)
Table 3. GHG intensities in transportation sector
(unit: million tCOzeq, million TOE)
2015 2016 2017 2018 2019
GHG Emissions 95.3 100.1 99.7 99.6 101.2
Energy Consumption 34.1 35.8 36.0 36.1 36.8
GHG intensity 2.787 2.795 2.769 2.754 2.751
source: GIR (2020a)
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At

Table 4. Factor decomposition of emissions compared to the three year average emission target

(unit: million tCO%eq, %)

2018 2019 2018-2019 average
Emissions Ratio Emissions Ratio Emissions Ratio

Population effect -0.3 -0.35 -0.1 -0.01 -0.2 0.02
Growth effect 2.5 -2.66 -0.8 -0.18 -1.7 0.20
Energy intensity effect 6.7 7.12 6.4 1.37 6.5 -0.77
Transportation mode effect 0.0 -0.02 0.0 -0.01 0.0 0.00
Carbon intensity effect 22 2.30 22 0.47 22 -0.26
Total effect 6.0 6.38 7.6 1.64 6.8 -0.81

source: authors’ calculation

1) LS, AR, FRO
ARG HIFS 27 27%, 51%, 1%0]t},
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AAA T 15% 14% £ A2 J1Ssiect BePR
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ZUolA AREAY FAE oA diE= Al
T $8At 235 =2 2= 203049 7| oF
33.1 km/LE A7 3812 ootk WeAA R S
d oolo) “ghgAstA AEA A @ BFe gt 7]

AL vid e gk XPEZP HEA A
groj oJsto] F1% o %2\1] 20204 19 19RE L A

TN RFEHEA7 B SHEEA 2030871 7]
2} 3009 o, =4F 85UP detes Z1E G54 =
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20183} 20199 9] &84 HHF AH] 7|&L2 dAE
o} 4353182 W A8 M BE ofy] 0T
SR, T U3 AEAHF 5% 358 o T HIS=E

Table 5. Comparison of the assumptions in the 2030 reduction path with the actual realizations

(unit: thousand)

2018 2019
Assumption Realization Assumption Realization
23,203 23,677
Total 22,604 23,136
(+3%) (+2%)
Internal Combustion 21,996 22,633 22,166 22,961
Hybrid 512 405 790 506
Electric 96 56 180 90
Hydrogen 0.9 - 5
etc. 108 - 115
. . . 14,096 13,919
distance driven (km/unit,year) 12,248 12,248
(+15%) (+14%)

source: MOLIT Statistics System, Traffic Safety Information Management Complex System
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2 1695 o1 ¥4 el e el el Azt ob

EE A gttt E3F 20199 7R & RO A5A} A
AL B9 22U H S EE5t VES $5S
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-3o] "ast Aot} 20304 oA} Ha AH] 7]Eo] =
Gsl7] s 2 AEAE Aol vste] WeAAE B
W 02e 4P Eolok 24 75 F0® ogut
A HF EA45F 28 2R ARS-Z JHEPE A
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Qlth(Korean government, 2015). WekA 2E-FA} H
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Table 6. Planned year of internal combustion engine phase out by country

Year
Norway 2025
Denmark 2030/2035
Iceland 2030
Ireland 2030
Netherlands 2030
Slovenia 2025/2030
Sweden 2030
Scotland 2032
UK 2035

source: International Council on Clean Transportation (2020)
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