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ABSTRACT

The number of electric vehicles (EVs) in Seoul has been increasing rapidly since 2017, reducing greenhouse gas (GHG) emissions

compared to conventional fuel vehicles. However, the current GHG inventory in Seoul does not accurately reflect emissions from EVs,

as they are erroneously categorized under the building sector instead of under transportation. Although the emissions from EVs are not

significant, their expected growth necessitates proper classification within GHG inventories. Without adequately calculating emissions by

sector, it becomes challenging to establish and analyze local GHG reduction policies. To address this issue, this study was conducted in

Seoul's 25 districts to determine the amount of charging required for electric vehicles. The study then trialed two different approaches

to calculate GHG emissions. Gangnam-gu had the highest amount of emissions in both calculation methods. However, Geumcheon-gu and

Yangcheon-gu had much higher emissions when geographical boundaries of charging were used. In order to accurately calculate EVs
emissions based on VKT (Vehicle Kilometers Traveled), clear guidelines for the calculation of HEVs (Hybrid Electric Vehicles) emissions

are required. This study recommends measures to enhance the precision of the GHG inventory, ensuring that emissions from EVs are

appropriately accounted for within the transportation sector.
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A7) &} electric vehicles, ©]5} EVs) BEFES 10%2 G4
Skl 20239 A7) A 109 gE EEtiths 515
AAIRE vF QUThD ol2fet A av= 2017HE o|F
AZA1Y A7|3F BFE2 A 716kt ol#e A
712 = 71& A AR Ao Hls) 2A7EA WiEE
A7 &7 AT, SHHORE A7) FHoR
Mgt 2AZIA WAL F7kstaL Utk 23y @A A
AA| 2A47FA JIMER A= A7 |3 SH o= I Hf
S35 LeFwol ERckA &1, AEREY HuE
FEH)o ZFsto] AHFstaL ek ol AE-FA A
A712 &4 ARgTo] Bk JHoE gl7| wEo|th
AYEAANA &l ER= ATSEL BAgle] €&
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MU A=A &Y S5, FE, A7IARGADel ot
ng 2LAVA JMMEZ A A& 4Y B9 dEAE
ol Z3tEo] qltt.
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1) Seoul City Press Release. 2022 August 9, 2023 February 27.

£ WlZSLA Bt obgel A ANF EFe
BN} 20 AAA LAA QMEY] Hreie
& Qe ke ANSLA dht.

A @919 2AVIA A5 Bt A9 Yo ant4
Ql o] flsliA= F714Q1 2474 QIMER] ujo|E
7} E@5Ho|t}. AR 2ATIAZT A HANE(Greenhouse
Gas Inventory & Research Center of Korea, ©]5} GIR)+=
e A= FHEDY viEATE JH|ESHL o|& HiE
o= F7t HiEEE Akl Qi

ARA 2474 wilE A 713971 82 fRt
gaFH ST 7IEHEH: gasd 71E%) 0l Al
Q=7] o]l 2008 AT =AY A AIFY A,
=T TolA XL AR 2ATEA HiET A
A Zo] wheh AP o g o] FolF{H

2017E7HA] =g 3ol A HiEE AHY
sto] AHA-S AHCIER =T, HaFH 7128 Al
B Ao ® Qlsf 202087 g AF7F 2ATAF
FHEAEZ o] HE Y LATIAZTAYEAE = =
7h wiEE ) oA 20208 2021 177 3B AAHA| 7]
Z A9y 2A47tA  QHIEZ|(1990 ~2018), (1990 ~
201908 SR, 2022d0l= A2 A 7o w
ARt AIGA]-2 ) 2A7EA HIERH(2016 ~ 2020)2
Al 4bdsto] FRFS)

IPCC (Intergovernmental Panel on Climate Change) A
Ho| M= wjE&sF A BT (complexity)of| o
2} Al 7FA|(Tier 1, Tier 2, Tier 3)& FEH T} Tier 12
7V RS Al 0w viET AHgol 8olskaL, Tier 3=
245 a0k sk EsAtErt gL sty 1 A
+ AgRt Ao =® FHU(IPCC, 2019). HiET Al

EicH

T o

2) AGA) A7\ BaFe 1Es F7L v, AEY 4 SRdel et 2o
20174¢: 4,797, 2018W: 9,564tH, 2019%: 14,952tf, 2020W: 23,393tf], 2021: 40,564, 2022d: 59,327f(Ministry of Land,
Infrastructure and Transport. Automobile Registration Statistics Report)

3) A%0) BAFY SAHE J|RAD 0] HEY, SERTH U7 WSS 20189 ThH] 37.8% FEH0I18A 98105 E, 20304

6,1005F £), 20309 A7]-$AaX 5 EIZHA 4509 O BEE B

March. Basic Plan for Carbon-Neutral Green Growth)

HZ $HJoint Report by Relevant Ministries and Agencies. 2023

4 AAA = AGE 2A7A 34 A4 58 A% ¥ JE 9 FAE Wd AAst] 2AMMAIAHEAE AEsioF dHF
A7 HEe AT daFH 4G 71EH Ae(AVIE FHEIAAL] +5), AFY A3z, Aesx(FacH AGAE

48 2 AIYY A6’z )

5) 20221 Ao 2AZEA QIHIED](2016 ~2020)= 20239 5 8 HPH 20239 A1} AG2A7A FAHE Q3] AF Zdfof w

gt 5lE wiEFolt
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ola} VKT)E &8sto] APgst A-H(Chun,
2010), 47] A Y9 =254 wi&F AFFo] Tier 1, Tier
2, Tier 39] WS 247+ A85t0] vl gt A-H(Lee et al.,
2012), =7} EDBE &850 AT (VKT) 7]¥t &2
A A9 244 wjEFFS AP35 AH(Shin and Ko,
2013) 5°] At

2022 A ZHA| viESF2016 ~ 2020)S A AT o,
2ATIASHHEAE = E2EE & AP0 334
ZJ(VKT)E &3t ol s A9 AF55 vi52t
WERPHF O F7HANE W= AEY TlolHe} 1Y 3
o FIAYE E8ot] A o] a2 7[EY
T AREEE 7|Nte g Vé WA ET AA %S o
JestA wrgdsto] wMiEHE AT 5= 9loH, ol& 7]
o2 gt FA o] =0l E 4 Sltk= Aol Qi
JEv d@AY A2 AR 3Pgo] o 7HE
(assumption)°] 5017} Qlo], TlolE 9] gy} B
4 7kl Hls| YL Eoli, BEYEE Xt B
7] oHH

oA, AZAl A8 ARGFS “=7F d' AR x (S
F XA VKT/ A= VKT)"9] Hl&=2 7P, 24 A
7t FEAE A Al AFsAt 1919] ABt FEAE ] o)
F ARAC] 55H AF d+E FJoto] AP

Traveled,
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Table 1. Comparison of methods of calculating road transportation GHG emissions

Seoul /GIR (~’21)

GIR (*22)

Tier 1,2

Calculation methodology .
(based on fuel consumption)

Tier 3
(based on VKT)

. road transport
Sources of activity data

Based on the fuel consumption data
provided by PEDSIS.

Annual fuel consumption by type for

- Vehicle Registration Status Report (Ministry of Land,
Infrastructure and Transport)
* Number of vehicles registered by the region

- Vehicle mileage statistics (Korea Transportation Safety Authority)

* Vehicle mileage by vehicle type, fuel, region

methods of calculating o .
area X Emission coefficient

Fuel consumption by fuel type in Seoul

- Annual vehicle kilometers traveled(VKT) = Average kilometer
per vehicle per year(by fuel) x Number of vehicles registered by
the region

- Fuel consumption in Seoul area =
National Fuel consumption x (Seoul VKT/ National VKT)

GWP IPCC 2nd Assessment Report IPCC Sth Assessment Report
Fuels gasoline, diesel, propane, butane, LNG gasoline, diesel, LPG, etc.
Emissions

7.487 million tCOseq.
(2020)

11.047 million tCOseq.

Emissions form EVs Not calculated separately

Not calculated separately
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(Greenhouse Gas Inventory & Research Center of Korea,
2023). whebd FAo] Jlue PE & Aol
o|Folttl H7| offrt. FPAH(VKTE 7|§Ie &
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T 7HA Ao g A7)AE siEES AlARs T o
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ojFol A7At SAFE 7= et o2t Tier 1,
29) AFEA 2 =7 AL HiET Aol 247 @l
Ak, AARA] AHoA AHE W= SAI7F ATHKim et
al, 2011). AGAA el Lol FAFL swtoz 3}
ng S3-47F ol YRR 7ol wiEFol gol 4y H7
mZelt.

VKT A& A-835F A2 (Method 2)2 Z}&Fo]
=5 A Qo] g 252 Av|et FPAE HHYsto]
ettt wEbA AA wiEd d82 dgeH Ee
Jou, A7) S FPAD L} Mujo gt goly
%, o|8 WIS AlEStE Aol npE ojoF ekt
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3.1. M3l MYIx EHE g

20504 TAFY THE 99 PRE SEREAN I

BAR BF WS 85% ol B ALG AL 9
k. ASAE 710 BEe AFHoR Sejsha 9o

o, 1 23 ALA9] A7|A =57t BEA 5719
T 9t} 20239 2€9 AT AHEAAH SEH =}
"o MEH, AA9 H713F SEHFE oF 67t tirto
THE A7|1A & Y5E ”ﬂ%i"ﬂ ZFeH(14,026T),
TFE2T(5,161TH), A2T(4,557H), S3H1(3,273H), AA
T(2,867H]) =0 = UENTE 7 AR 55E AsAt
T A7|1AH9] BlEo] w2 e AHTH5.6%), TTH3.7%),
T-2H3.5%), AZTH2.7%), 3572.2%) <=0]tHTable 2).
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Table 2. Current status of electric vehicles in ‘Gu (Seoul)

Gn EVs % Ve}.licles registered Gu EVs % Vel.licles registered
in each ‘Gu’ in each ‘Gu’
Gangnam 14,026 5.63 248,933 Seodaemun 1,221 1.33 91,705
Gangdong 2,271 1.48 153,609 Seocho 4,757 2.70 176,168
Gangbuk 890 1.18 75,134 Seongdong 2,239 2.16 103,707
Gangseo 2,867 1.39 206,082 Seongbuk 1,482 1.21 122,804
Gwanak 1,355 1.14 118,747 Songpa 3,273 1.31 249,372
Gwangjin 1,069 1.09 97,950 Yangcheon 1,763 1.16 151,905
Guro 5,161 348 148,391 Yeongdeungpo 2,182 1.51 144,694
Geumcheon 1,033 1.12 92,099 Yongsan 1,201 1.59 75,553
Nowon 1,561 1.02 152,563 Eunpyeong 1,533 1.15 133,558
Dobong 1,093 1.14 95,639 Jongno 907 1.78 50,971
Dongdaemun 1,112 1.11 99,759 Jung 2,152 3.72 57,822
Dongjak 1,203 1.14 105,916 Jungang 1,457 1.25 116,417
Mapo 1,776 1.45 122,183 Seoul 59,584 1.87 3,191,681

6) stolE =S RIS A7|X 5EdE oF 237 43 it (Ministry of Land, Infrastructure and Transport. Automobile Registration

Statistics Report).
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Fig. 1. Emissions from EVs charging in Seoul
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Ego] ¥ty Y ALA] AXEE Ao 20224
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712 S e
A F 7= Y' 5 Ak

AAe A AZAlNA ARgste dHIEE] A4
I A= AREF 7N WAolal, EAle SAFOlA Al
ARGl &89t FRA=(VKT) 7|t A4l =
AREF A2 APPRITE 7|RF o] o] Foi7l A
A(FNA s Ao et viEo] AFY =L, VKT W
A5 ol gttt o S5H AR v A E 7|et
oz HiEgS s 2
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HEe AAT A7) SRS R0 Beshs
Nog AXT A7) e A Atk F7H4
upHoR WiEeS AT 23S Hwslu et Yok

FAo] olRold AAL 7|FOR WEFS Ao
WAL A G5HA(method 1), ZeH(T.3%). ZA(6.6%). %F
2(6.6%), ETH6.2%). 7FE(6.1%), AZ(5.7%), =
(5.5%), FA(G2%) £O2 UeIAE, 4714 R4

£ 7Ivte® APgstd(method 2), ZF'H(23.5%), TE
7) A7A; B2 A7 RS T4 At wet 3A 34 ST & SHCE YRojX =Y, o] dFiA= F5I g% SHF
< TR FESHA AU, 1 A7|A S AHEE AgHE AR
8) ALHolE/ LA AZAoNA AMEE 7|3t S48 HAHAHE HlolEE 2% (DP-2023-0038-2), AZHAET viEASs= 247}
AZIABEAE Q] 20184, 2021W 591 27} 247tA AEu|&A 40 IPCC 5% GWP(Global Warming Potential)S 2-8-5}o] 283}
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Table 3. GHG emissions (EVs) in 25 districts (Gu, Seoul)

EVs Rate Rate* met‘hOfi 1 met‘hO.d 2
Districts (gu) charge Number of EVs Emissions Emissions Difference
(MWh) (%) (%) (tCOz) (tCOz)
Gangnam 13,009 7.3% 14,026 23.54% 6,193 19,971 13,778
Gangdong 10,773 6.1% 2,271 3.81% 5,175 3,234 -1,941
Gangbuk 3,909 2.2% 890 1.49% 1,866 1,267 -599
Gangseo 11,806 6.6% 2,867 4.81% 5,599 4,082 -1,517
Gwanak 5,305 3.0% 1,355 2.27% 2,545 1,929 -616
Gwangjin 3,528 2.0% 1,069 1.79% 1,697 1,522 -175
Guro 5,834 3.3% 5,161 8.66% 2,800 7,349 4,549
Geumcheon 9,225 52% 1,033 1.73% 4,412 1,471 -2,941
Nowon 6,750 3.8% 1,561 2.62% 3,224 2,223 -1,001
Dobong 5,243 3.0% 1,093 1.83% 2,545 1,556 -989
Dongdaemun 3,485 2.0% 1,112 1.87% 1,697 1,583 -114
Dongjak 3,417 1.9% 1,203 2.02% 1,612 1,713 101
Mapo 5,366 3.0% 1,776 2.98% 2,545 2,529 -16
Seodaemun 6,909 3.9% 1,221 2.05% 3,309 1,739 -1,570
Seocho 10,212 5.7% 4,757 7.98% 4,836 6,773 1,937
Seongdong 7,305 4.1% 2,239 3.76% 3,478 3,188 -290
Seongbuk 9,775 5.5% 1,482 2.49% 4,666 2,110 -2,556
Songpa 11,085 6.2% 3,273 5.49% 5,260 4,660 -600
Yangcheon 11,802 6.6% 1,763 2.96% 5,599 2,510 -3,089
Yeongdeungpo 6,537 3.7% 2,182 3.66% 3,139 3,107 -32
Yongsan 4,858 2.7% 1,201 2.02% 2,291 1,710 -581
Eunpyeong 6,688 3.8% 1,533 2.57% 3,224 2,183 -1,041
Jongno 2,487 1.4% 907 1.52% 1,188 1,291 103
Jung 4,305 2.4% 2,152 3.61% 2,036 3,064 1,028
Jungnang 7,986 4.5% 1,457 2.45% 3,818 2,075 -1,743
Seoul 177,598 100.0% 59,584 100.0% 84,839 84,839 0

* Rate = Number of EVs registered in each district (Gu)/ (Number of EVs registered in Seoul)

(8.7%), A1%2(8.0%),
Uth(Table 3).
AgA o g Qlsf HiET
2 3 71Z20R 4
£ 7|02 AAT vjEeF
Zzg2 ExL:]J_ o /\] Z] 7] x} ==
Hl&eko] It} Higg ZAR, B, =12
A7 SEHFE 7=
o]Folx A=A FAE

OoZ2 152
Hr} F4o]

S1H(5.5%),

A (4.8%)

o e

Aol & AT FET
o iEgRc 2717 5

=i

ol Att. =, M2, T,

#i&ol o Ath(Fig. 2).
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Fig. 2. GHG emissions (EVs) in 25 districts in Seoul according to calculation method

7¥eto] wet 23] 4T Aok ¥id AE FE A
g ZHHuiEeRe 2o TSt A7) sjES
O 2 QIgh F7HEo] T Zolth 2AVEA IHE 0
A AR HESS e gEo g Besix] J=chd
AL HEO 2AVA = lr:Eﬂ oF olg} 2/“7}/\ FaxY
o ol E g Aloj|A] WEs
7|¥to 2 £Y8dl= LAVIA 7 _;;«1_ 4‘141,} 2 3 :élil}

of ojgZo] Tt
o] AtoflA Al AFFEE M7|A; vilEHS A4 of
a}, oyl !

HEFB)S =2 FUkete UL FYsith AR
_52_/07]./\ oMlET oA 7HHulE A FEo| TEss
2 F7bot, AE AAQAFBI2)EE(A)A ALst= v
Koz 2A7tA QlEee] wHdst & Itk(Table 4)9
AR A 2A7A JIHERE AEA] i’éﬂ* Al
HEgeh= e, ojn] 7HyujE MR E Za2s
(Scope2 1A3b) gHo] EAslA|t, 2022 A Y %@7}
A QIHIE (2016 ~ 2020)9 AL s & wj&o] o
olch. waba g FEo| M7|A} MiEFHS AE MEF

et HlEFe] Zpol7t AT, Eg]of 7] ° g EFoto] 4H4sfoF gttt
Table 4. An example of improving the GHG inventory sector for Seoul
Present Improvement
Emissions' Emissions
Scope 2_Sector Scope 2 Sector
(tCOze) (tCOse)
Residential 6,429,248 Residential 6,429,248
Public 1,578,140 Public 1,578,140
Commercial (A) Commercial (A-B)
. 12,350,310 . 12,265,471
(Service) (Service)
Industry 695,589 Industry 695,589
+ Transportation (B)? 84,839

1. Emissions (2020)
2. Emissions from EVs (2022)

- This table is an example of improving the inventory sector.

- The amount of emissions may be different, because the reference year of emissions 1 and 2 is different

o) H7lulE EAL Actsd BRot 8% R Ak A7
A, 5AE, FRSgoR BRELy 473 4L o

23 A% A, AeuvFe

AHg §wo wet Felg, UNrE, WL,

rgow B Rac Al oy he Ackedsl BAglo] S5
0 QYRR o3t BRE ousred, A3 F4o) AFEL B BRAA AMIAAESAEIAY, Bz B
@=ABEA, 20220 B WoNEA YA} B2 AF B 249,
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MEA AATFE b dez AH 2t 7R sEF
o] AFrgAlef met 2 Apol7} QU™ At Zol, A= A
AAA2-TrE ez A7A EFS 48D 1 o
Al old APgE2le H8shfol met ST A1 9] s
Fol e = Utk wEbM A & Aol of|
YAE ARSZA A5 fsiME AR H2Ade
asfoF shal, ERet APgAS AERtE, APgRrY
o] B34 SVt wet miEF 2] AeAde =oli
SR S0l=e 2o it &lo] AP = ofoF .

712 & e ARt A-e vhdsh] fsiAe
glold SE7E dgEfojof qtrt. AgAET 71N Aol
< ARAE A712F S0 ARE Al digh AAIE
glolg7t sttt VKTE4Z #8317 A= A7
2 7158 AFgYA, Av|(A7] Q¥ kWhig F3A
2Dl digt Hlol8 7t B astal, ol gt nkshd 4t
84S vrRsfof ettt stojHE|=Ato) tigt 39 H|o]
Elo} Hro] viET A4 = v EojoF it

71E9 WAZI1HAE dAlR A7) HiEsd 45 &
I B A7) A Qluet Bg dZE npsty] ¢
8iA= Kim and Jin (2022)9] SH4E SHFT A
E Q713 iEAeE Tgst] WEgE Agsior Stk

ARAL

o] =ES AeATY 20239 ALEWA ©4AEY
AQAE: LA LA7A QlMlEE AP mEs)
(2023-AR-02)” T4 9] AYUE Hho} SYE| 9.
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