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Greenhouse Gas Mitigation Potential of Electric Vehicle based on
Hourly Emission Factor Estimation
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Abstract: Our study aims to measure the greenhouse gas (GHG) mitigation potential of
electric vehicles (EVs) by estimating emission factors utilizing hourly data. The empirical
data cover the period from 1st January 2017 to 31st December 2020. The annual average
emission factor of 0.4030 in 2017 decreased to 0.3612 in 2020, resulting in the lower GHG
emissions of EVs. An EV contributes to 15% of GHG emissions compared to internal
combustion engine vehicles, implying that EV supply has a large mitigation impact in the
transportation sector. However, ever since energy consumers with long drive distances
have started purchasing EVs, the GHG emissions per one unit of EV would be skyrocketed.
Therefore, efforts need to be made to decrease the emissions and charge time distribution.
The hourly deviation of emission factor will grow when renewable energy such as solar PV
is expanded. Hourly pricing reflecting environmental cost should be considered.

Key Words: Electric Vehicle, Emission Factor, Mitigation Potential, Hourly Data
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| Step 1. SHYE 815 $E(EE, : kyCO2e/ M) |

4

| Step 2. AIZHTHE /2RI Szt Rt2 A%(MTh,) |

4

Step 3. AIITHE BiEA(EF,) £

AR AANERgCe) M,
PR e a e amn) S,

ASE - U58(2008)2 ATolA AAIGE 0.6509] HiEA SRt

st Aog yehdtt s g A LollME 201199 AT 247}

HEAFE 0.44282 AAISFATEO o] (2015)91 4= A2X

[2A A AAIS 2hS v o2 201697} 20179 9] HARE

+5 7+ 044003 0.43072 o&sto] &2 Aot FPX71 fAkstet.
201749 di¥] 2018¥0l= 714 AHY 5 GAF H|Fo] Wokon, f

WA B AT} =of et MiEASTE 22 A0 F YEhdth 201895 H

BRoA FA4 Aozl A avr yehty ot dAxEE

e EAF7 ZAMEATY oF 1.5 ojAfoz TEFHER A A7t

4 245 &8 A71AF g 4T 4+ Ao
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(2 3) A= E HiEAH 0|
(HH21: tCO2/MWh)

2017 2018 2019 2020
BrttiEA s 0.4030 0.4116 0.3935 0.3612
BEHA 0.0178 0.0208 0.0289 0.0274
Z|THHEE A 5 0.4434 0.4585 0.4374 0.4372
EAHiEA S 0.3408 0.3438 0.3074 0.2840

6) https://www.kpx.or.kr/www/contents.do?key=222.



IO

218 » A H30E M13

7P FZ A= 202089 HiEArE SHAE duE. (Od 5)
of 20209 I wiEAs Fol7F yek Atk wEATE 7P w2 T
2H2 98 B2 vb, wiEAeT M W 3R 39 RE 59 Aol
AL2 Ho wigA ol Aol EARE & & Ao ol Bt
ALA(1~28)% AFHT~9E)e] 7HE 2 g2 2ok

AZHE wiEAle BdAe 2 Aol7F UEUA] AR, Hsgte
AmEE, 713 SAC2RE Wigds darld & e 3tol A
St (E D= 20209 AIHE viEA 9] g2 AP 2ol H
A7 0. 2955} wopz|= -’PP—% 24 10/ 78 2% 3/‘1 APo|Z =E

il
ZAog HQlth FHA }E} ESSE
%036}04 HH%%O] Xd% AZo] blg] HE& A4S &, vjE & &-&5)
o)

=
WIAE FHSE, FPUA A29 AGRDS FYSRE A% @ 7}

(13 5) 2020'd 4 HiEH =+ 0]
(E491: tCO26/MWh)

A
—

HH = |
HIEH




HI|Zt 28714 AR ALS 2

AR HiEAIS 2 - 219

0= 47 e, AT wiEAs] B2 HErL Ut
R FU% FAIE HolH, (O™ 5 "RIVIA = 8d 9dd i
7 w2 Ao yehal, 543 14, 2¢€0] I FHE ded 247
T &2 HiEATE Eoltih A £01801 24 10A17H 2% 34]
Atole] F&ghe Hole Ak BE AkolA SUsHA Hehue FAl°]

o S
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(E 4) MZiCHE HiEAIS & 22t
(20201, =2|: tCO2e/MWh)

ARt 1 2 3 4 5 6 7 8 9 10 1 12
HiE7+ 1 0.30190.3107 | 0.3092 | 0.3063 | 0.3075 | 0.3112{ 0.3124 { 0.3060 | 0.2985 | 0.2892 | 0.2903 | 0.2848
ARt 13 14 15 16 17 18 19 20 21 22 23 24
HiZE7s | 0.2857 | 0.2849 | 0.2840 | 0.2912 | 0.3007 | 0.3046 | 0.3063 | 0.3044 | 0.2963 | 0.2934 | 0.2942 | 0.2986
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Q" 7) A= MI|X 2L BEZ

200,000 1.4
179,828.16
180,000
1.2
160,000
140,000 1
120,000 -
100,000 95,445.25
20,000 L
60,000 0.4
e 7 34,725.14
20,000 13,651.58 . 82
0 = 0
2017 2018 2019 2020
mm 7| KIS B = EHicoze) —1DHE BI = EHco2e/tH)

(B 5) HIxt B H IS

2017 2018 2019 2020
H7|R}E OlLX| AHIZHMWh) 33,618.13 | 84,941.78 | 241,604.90 | 495,230.72
H7|Xt HEE (tCO2€) 13,651.58 | 34,725.14 | 95,445.25 | 179,028.16
HI|xt SEU 25,108 55,756 89,918 134,962
10 S (tCO2e) 0.56437 0.6228 1.0615 1.3265
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