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A Study on the Appropriate Level of Electric Light Duty
Vehicle Purchase Subsidies’

Donggyu Yi* and Hocheol Jeon**

ABSTRACT : This study analyzes the purchase subsidy for electric light-duty vehicles in terms of
environmental benefits and total cost of ownership(TCO). For the environmental benefits, we considered
the emissions from the power generation mix and reflected the change in efficiency of electric vehicles
according to the temperature distribution. The environmental benefits of driving electric vehicles were
estimated to be between KRW 2.2 million and KRW 5.3 million. Also, the TCO of electric vehicles
compared to diesel vehicles under the current purchase subsidy was estimated to be about KRW 3.6
million lower for business use and about KRW 6.6 million lower for non-business use. These results
imply that it is reasonable to lower the unit price of the purchase subsidy even within the same budget.
Moreover, the remaining budget could be better spent on upgrading the charging infrastructure, which

would reduce the inconvenience of charging for potential buyers.
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(B 4) H7| Agst=xte H7|E=E & 247tA EE

L Hd=E4 CcO NH3 NOx PM, 5 SOx VvOC CO,
vl &aF 11.5 3.1 13.6 0.5 8.8 1.5 45,022.7

7.6 92 WS Holwho Rl H7] £FsHEA] HAF B U e
92 B71e 5 ik ThA T 1] §- O R AL SfaA L B 0

of uh2 |32 shu 7| 2 APgstolof FUTH HglelA] Ha} ZHs sl o]

3 e S gol et shelets Myl 91X ok SAol uhet sle) 2717k Sepaivk 2

& TEf31Y T G2 Bk Ao stk

e

&= o) 4] W 8-A|2 & aLe{sto] S|4 Q1 oh| A 2] 2 FA Sk
-8 o3k 2 B4 (Impact Pathway Analysis, IPA)o] 2}l ghthor42- ¢, 2019). G
%i—”&:éﬂ%ﬂﬂl A= U=, 1) L d=dEH T 74, 2) 7] 5 4t 2 skt

3} 324, 3) t7] 5 = wstol| w2 48| 2ke] TAEA,1) 4) 4
3| &) S| 71| B2 A E et ot FFAHRRAS SRR FF
A Al 718 BElE S Eol L Wslo] 240 wo A7 HEAS I g & S,
wheba] 278 FRFE 7oA = L S o) /o] Abdol] ThsiAlRE 7] El S AR
gq—a—}g ?ﬂi*é‘m Utk thREL] A JFAHREN S T s T &

c}

1o rSL'

P ouw A xwolww HH%%O i
=
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oFst ALk G 2 §5to] 4 A e] 7 (robustness) & EH A} G
Mg Fol Wafu) 8-S ST AP AT E 71 A ExternE ZR2AEE ¢Jeo]
ETH AT Ricardo-AEAQ014)9} A A4S A2 05| §-8 243 Ans 2

3t Parry etal (2014)9] 2345 B§3HATE0 F9) AL AT} A Fhel A EEH
A48 212019014 e ATHE BgIHATE ABAT 2k AT A St Aol 2}
0|7} §lo] o] F 2SI 14, % 7HX]olH(value transfer)o] T 3hck. Mowoﬂ 9]
4120 2 o] Eofof s A5 B Brl4E-S whgate] 20201 T/
2 2HIGH ATHE 2 8315tk <3 5> 9 AT Al 71 A8 7H o] Aol
o 718 B, SENRS R U /XS] AR ghol wtel At S Aol bt
5} Q1) 55, ATEE tARO 2 51 QUi /| P B A FRE 2 A}
o] Ho| 31 gt ol ¢itrk Z1AH Aol it BAo] wet xjol7} §)7] ufizolck

(2 5) MATE 7 [QLFSEl 2IFHIE o™ At
(91 20209 7| kg

o9 | 2¥=d Parry et al.(2014) Ricardo-AEA(2014) okA2- 9](2019)

co - ; )
NH3 - - 38,529

N NOx 32,842 19,852 13,307

b PM, 5 59,247 85,745 217,452
SOx 45,261 21,871 14,923
vVOC - ] 1,617
co - 31,927 -
NH3 - ] 63,849

a NOx 25,439 52,949 12,124
PM, 5 46,054 201,526 491,984
SOx 35,228 43,145 -
VOC - 3,254 3227

20) Ricardo-AEA(2014)2} Parry et al.(2014)= tj o] 2 4|3 273 ) 8] wkd-& 91t 1791 o] 55t 9]
(2017), ol-5t 2)(2018)f] &&= 2k
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N
~
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e
i)
1o
Oofj
ol
A R R > A w A

{71 A A 2= 17 A 7= 247 9 g 7] e
9 uJoHHl & B = Sus 885 =&tk oFA
ol 7l e d=do] usliu]g A+ éqw 7120 A3t 7S A
A 3}tt. Parry et al.(2014) 5 7| 202 3%
&3t Aol vlsl A Yebeth?d) A 423 %ﬂﬂ A7) = 27 1] affH
4509t Qo A 7909 ¥ 0 = vpEpt Ht Eﬂ%jﬂ 2R 2307 Yoj A 26
© 2 FAE U A7 2227 B AP Ak vlsf 7HA] = H e, S AT
1] 3} 2] ato]i= 2F 2207t Yof| 4] 5307t %J 2 FAE ) oF Aol A Al uket
B ageEAE A7) 273kl Bls NOx o viEo] w9 =7 vehd vk
SOxQFPM, s 5 A7| 22327 o gol iEshs A o2 etk ot 2F &9
=4 ofju]-8-2 siEFy - e] vl Aol X = At o= A A=A 7]
e H=dS Hﬂ%ﬂtﬂﬂﬂ B, S ArEo] B HWol A= 3tolw Y Zh7kg- 3ol A

H1
MO

il
l‘l.I
;.: ril
oo o
=,
N
N
)

m&—&
< N
Rorle g & o B

09{_, O_u
(¢}

(e}
my

s

HjE5}7] thiZof & Uk o viEoll = w7} B =27] wjZolth
(H 6) 8% AdstEXte| SgulshulE =ZZnt
(91 /dl, %)
XS] Parry et al.(2014) Ricardo-AEA(2014) oAL ©](2019)
NH3 0 0 7,840
NOx 5,730,535 3,463,913 2,321,865
PM, 5 3,125 4,523 11,470
SOx 6,412 3,099 2,114
VOC 0 0 6,988
Co, 2,162,108 2,162,108 2,162,108
3 7,902,181 5,633,642 4,512,385

21) @A) AR 2] el 82 HliLsly] 915 ALEH BR1E 3%E Agalelrt. ol A ou|Ehg
FAfol§ A E=4.5%2] TolGo] Hel AT 2 ol A IWG(Q021)9] BA2) A5l vl A1
A H 8T 3%0] AFE1A el ABAE SA1317] 918 3% AHE1 A aeleS K g sto] vgaiaiet.

22) Parry etal(2014)0] 917 A7} 12 17 Aof u]] & 7afu] 82 ek o] F0] shhe o
of 917 g 7L A 2f0] ozt H AAE ke 2 ol sn) 88 ek Ajols] wlEolc). 2, g %7}
o A AT 7] 2. B 0| M3 WIS ThE 1A 2710 A HAYSR T a7 el 9] tEo)tt.
o Sof gHato] ArhizolA HiZE 2 @E2o] 7140 Ao FRoR o|Eale] FAUS
e B T8 Eeref olck. $el 2ol W o] s go) Ao s Az elael
o] W& Z0l A S A= Aol Ank Ak W) ool Q= ATl vl ) Ho]ct.
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(B 7) H7| 2¥st=Xtel #EnlsitE 21

(2 &/, %)

LA=2 Parry et al.(2014) Ricardo-AEA(2014) OFA2 9](2019)
NH3 0 0 95,635
NOx 360,676 218,016 146,137
PMas 25,938 37,538 95,199
SOx 322,710 155,943 106,398
vOC 0 0 1,963
CO, 1,893,423 1,893,423 1,893,423
3| 2,602,748 2,304,921 2,338,755

Holland et al.(2016)of] w21 3174 2 o] 2ol H o] 220 sd H7| 2153}
7h 4 ok B WA Hej9] 7], Z wln dhol H s TRkl 13 74

T v

El

L el graolo 2 AHSHE Jlo] 7P vk shth A o BH O R R &3
ick2)

Holland et al.(2016):2- 5171217} 2k 2] €19} 9] Aol upet 22101 |5k Ay
7t 542 7143 o] 7 z] 2 Fol /L HASHE Fol S W W EFo] o]
ohe S BTk SN SR Aol A o) HATS AR o2 G
A LA Aokl 1 Wl AP B ol Wt A9 B9 A 2
2F 42 A7 B} H713e] Flofu] g2 ol ahF ABH 02 A F5H= o]
2 5o]eh 2L E &SIk B Q7oA Holland et al (2016)2] A4S 2-§3}o]
A7) 2B B 5 AT Wshe] Fol, Z OF2 295 Lo 4 5385k o]
J chat

s olL weat M A B R 4220 2 yhekal 4= Q)rk 2022 712 A7 A%
L ol E e Sl o 1,400 ak X2 o A 600~1,100F 2ol
AgE 3 ek &, %—z,oooa,soo:& o] x]:lz] 9)o] 2| A HzT 22w} of sul

23) 2FFS s AH|RRe] e o] A E 2 715t JAFAGAY] 7] A ALEA TS =
3ot Rexa 29 siE Ego}‘ziq

24) Holland et al.(2016)0l|4] E&3t ABH BT AwslolAe HA Bz 422 s=( a0
(X0, )e) o2 EEEIQIT) i A9, g et M2 YQ17| Bt} A7) Abe] 372, 6,9} 4, 1H°47M
Z}SHMZH SIA B T3l B8 Hkm), o= F AR AE F i 2] o] Az 428412 B &S e
W
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IV. 87| A8stEXI2| TCO—Parity 24

TR Al X R ol| tigt Lo ojAkE A wf e ol gt oz o] o
27)& LH°°‘71 Apet 2187 2 7ke] S A Q1 A g Hgof A F Zpo] 7} Lh=1fo] of H
= Fash 28 otk ol#gt WA tAAFEY FH-FH]-8(Total Cost of
Ownership, ©]3} ‘TCO’)of| 4] FaEsHA THE= A o] o 2F9] GrHs AAsh=
ol Fagt aejAro] ok £ Aol A= 7] AgsHEAtet 71E A5 AFsHEA} 7F
O] FHAHEE TUH Ve i 250 BFE AL o] S ulE o 2 dFY
ol 20] A H g wskarat g

|

o
2

Fg E—H(Tco paity) & 5] HGP S Aol 2

)

=
2
X

o
E 222 7)7 2WD GLS 7]v,_x}ak oz A O}L S ma 94 Ao x}g} 7|2}

Mo gy o
k]
=

27k A G5HI QAT A9 MAYSHE W82 SASHATE B4 A4S T AR A =
ol ST, BT, SAUAR Fste] BASHE 2 Aol Hel,
2010; 59, 2011) 212 AfAR] F 051 §-2 o] Al ehAubc HAYak 1] g2 o
2 ARSI, 2} G| v -2 Aol B 1A 62 EEaHT S5, 2T
of ulg-2 2%} A1 oi71o wheh k] we] Batel A G E AT

oA AFSHe A5 FaEdA S AFgstol uetsisich

ol - HE Ao A AR vl -2 3] Bl shekat S AL Slek el o.

L A713bo] that E el g g Aol et /A At om, A7) 238
Bao] gk o 2 FE P TolEEFE R A0 A HEFOR
FREL), A BEFE 2 AR Ffo]7} 91| W] Eato] i 422 7]
%02 sto] A HaFS Agatedrh HEAE o] gm0 ure} 2 A&l 4
FETh GG BRI H S A Bl 71212 4%7), 1] A G BRI B S 5%7H
SEITh A1) A9 BAF A A Bol71A O 5 HEH H-GE ], 1409 9 3
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(B 8) ™7| & g7 ag=l=Xt9| 70 - FHSEHA HE FLzat

FH5A 2RI &
—/]\_-&]—D_ _31:70]4 }_: -1 v o T
o%x}' X]'o ]’—v og%]% H]Og%*% L] L= q_uH Z.‘_E‘H]%
Ao 1,970 79 99 - 2,049
2,000
X b
7] 4,185 27 69 (=13L: 1,400, Z]2HAJ: 600) >

ARG AL B0l T u] G024 AEALA o 215 4 - Baeu] o] Ik Thk, 21
GA - mgu] 58 ) Akl o] AL pniet theyatel Aelsly] of2l Y

)
=
o
o A Ahebe g xter 1713 2holl HEA 02 FURE 0] ] go] AlEk 7}
Z A
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UhS TP SRR 2 - M| S A9 xpok A7) w4 Aol Aolc.

2 vy 6,6000] A5 v] g 18- 28,500 0] F4=Eck. gHH, AHE A1) o
W ERaljof 817 wiiel 2kge] H3-7] kel mt SR 7HA 2 $hatete] B]-8-2 ghals
OF Qe A o] Bof-7|3Hn)= A R TR 7ol Ao A= A M3 vk b = <
=ARE A A A E 220210 A Al ghs Sk HAE7] 16.8WS 7]kl
2 2GS ARE A O] A &2 of el of A3} 2o VLR gk v, ALl A 2kl
E(r)2 ARIEtg g Al A 32 02 ARS8l 4.5%E ARSI HAEA vlE-
AHEA T P Y-8-280,773 9, ¥] P U8 348,794 219) H]-go] TAYTh= 0 2 A4l

otk

FAEAA %7}:t+( tr))+(( ! )>2+ +( ' )nil )
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ERo| 88 0] Ul gL A7 2 4 9lont ol ul - A0 LAl vt g
o} Qukalals] o)) Aleishairt. Rl Fa71e)eh Baeln| 2 olgsio ofele}
2ol g 4 3k

R L L8 )

R AL BRA WL BE] R A7 FALE GRRELATH
(2021)2] A1} g 2
37.5km) S 1.0 2 gH418ko] ALGSISich BaHul(5- Aul)i Al Aol 4 F7H5
A 5315 A AT AR Bk B AR B &
22, A713h9] A% kWhe 9712 2-g3kolet. ©3, AN Aol 54710
Fob LA FUSH o] FolaIckar 1t A
7 7]—?2] 2 gAkshg.

#9) Wb A RFAL 27 U(Opinet)oll A A TSR A 740 Bt ol
AGIA ST SR A elel AR, S o
3 4171 Aste] Ag3hwl X712 QA2 Ash ko] uet W Aol Atk E3, 4
A 047} 7127k 45 ek ARl AR A6 Sl gol o ¥4 Aad
Zolek. E3, A=pe] BA71ZE ) 200l £ HE ARIE TSR Baol i
54 718 AFSHE Al 201295 20219714 109 Feke] BagriA
(1.425.07Q/L) S A3k f7PR2FE B4 AEEE fFANTE - oA
S AR A AT 20013 o LK) A4 o] mhE f5A] QLR o] A
FAI 219] Heto] B} ek

2
H
Jo
N
S
offl
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=)
ru
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i
ol

filo
et

A712ke] Aol = Amn] @7E ALY wf 2 7HA] 7P S skl Al A7) 4%
SR Ak AlQlo] ARt S4717F obd A71AE SN A AlEshe AAlA
oA ZHsH= Ao Wttt B3 A gl g FH Ao A] T4

A KE Bl
TS ke AR 7SR & Aol SR A 19 ARk R

25) 7)o} | o] X|(https://www.kia.com/kr/vehicles/bongo3/features.html)
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(2 9) 4% A TV 23ISR SERHIE FLUHZIKMEA 7|1F)
(F9): W 9

er | oz ol - =6 e [eadd] &
T [m] 2541 | RaF [AAug ] medl | dmw) | A8
A 1,970 79 - 2,049 8 4,259 6,316
ARl
A7) 4,185 27 2,000 2,212 8 3,736 5,956
AL 1,970 99 - 2,069 35 2,513 4,616
SRS
A7) 4,185 69 2,000 2,254 35 1,670 3,959

ARA} R4 FHRHIGo] FEHAY] 7 24L R A | E0R TR
of Ak WA TR} ek, A, Tl B AT E TR RGN A WA P71
7] 2,004 1H T Ao G- 3605 2, v AHe§-L 6608t 2 ] WL 16407 Pt
13409 910 2 oA $54 £AL WS the-0 8 F R 713 Fup

5 S FAIBHE TG Tl b2 0] A G- oF 1,334
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A BET BIE 71 EE S A 02 SRR AL AR BEFHE00% ) S
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2

H1§ BEAS BEAYIE A7

¢

rorlo

26) Z}A|H| & o] X|(https://www.chargev.co.kr/customer-support/charging_fee)
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