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Economic Analysis of the Purchase Cost of Hydrogen Fuel Cell Electric

Vehicles and Internal Combustion Engine Considering Purchase
Subsidies for Eco-Friendly Vehicles: Focusing on the Seoul City
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Abstract: This study analyzed the feasibility of realizing the minimum subsidy size using the
net present value method for the subsidy policy related to the expansion of the supply of
eco-friendly cars selected as a national priority. The results of the analysis indicate that if
the government provides 22.5 million won in subsidies, the difference in initial purchase
costs between FCEV(fuel cell electric vehicle) and ICE( internal combustion engine) can be
recovered in seven years. Although there are regional differences in the size of subsidies to
encourage the purchase of eco-friendly cars, government subsidies of 18.73 million won,
down about 3.8 million won from 22.5 million won, can be seen as economical compared to
ICE purchases and maintenance costs. This is estimated to be economical even with
subsidies of 18.52 million won and even if hydrogen is supplied by the water electrolysis
method, which is an eco—friendly method, rather than the hydrogen by-product method.
This suggests that in the long run, the size of purchase subsidies currently paid, which are
in the form of direct subsidies, will decrease and that the reduced subsidy budget can
enable investment in the infrastructure sector.

Key Words: Fuel Cell Electronic Vehicle, Subsidies, Net Present Value, Break-Even Point,

Fuel Cell Electronic Vehicle Policy, Economical Feasibility
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PR S U S ABA] 9% S B A2 dad
9 9l Tl AR 2, FCEVO) A
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%XOOH oﬂiﬂ}ﬁml % At &, PA/MAFAA AF5t=
A3 AeE AMEEAA 108" AFe 15.7%0|d, SHAEL
FCEVE th2A 282 & Ut AR buy backAIARIE HHgsH &

% 593 o3}, FAE 167,000 km ©15H1 A9 AEAF Fuizle] Hu
39%= Q)= AlAEo] H&HY. &, F 359 A= 749 4%
oA EAK o] WAsEy] wiizoll, o] whet & oA AF 7HA 9] Fpo]
+ Xz FujA] 7HA A olRE o] &5kttt TR1ES 5% A& o FCEVY]
8%, 15,709,47399 AmH|7} EAst= AL & 4= AUt o] A2 ICEY
A} 33,835,789UH T} 18,126,316¢Y H]8o] H7tE|o] FCEV Al
AmH] FAGl fET AL AT 4= Ut BEE] B, AF 7}
AOo= Qg FCEV #FFo] 9,850,150¢0.2 EE RO HAAY SHOA
FCEV 2ol 3,483,158¢9 &3t A& & 4 At

(& 3) FCEV (#4222} ICE 1042t §X| HIE Bl

(91 Km, &)
= ICE(LHEHH) FCEV(HIA) B
Ak a2 | 15,000 Km 15,000 Km
HZEAF LESCI 2H|
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1.1622.648/L, 57t Bt

Km g £L818 | 17088 79.3¢ 2.7,6008/1kg 22, BZ~SM Tz}
19 | 2,562,000 | 1,189,500 | 15,000 Km Z&71EA
109 | 32899100 | 15274582 | 4.5% 2018 M
104 | 33835780 | 15700473 | 5% =olg xg

102 | 34,800,923 16,157,571 5.5% gols Mg

102 | 28,901,769 13,418,678 =X 3E(Hd) 2.18% H&
102 | 29,192,409 13,553,618 S0 54(Ht) 2.36% M
104 | 29,601,315 13,743,468 =0 109(H) 2.61% XHE
104 | 29,832,993 13,851,033 SIARH 3E(Bd) 2.76% HE

A=t

18) Motor Graph, 2021.11.24., “IMG=3] @izl 92, 53 AUH 1500947 ‘HAY 25
sgehs olf=?".
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104 | 6,190,732 9,677,465 4.5% golg Mg
104 | 6,366,992 9,850,150 5% gRlg Mg
wsiz 104 | 6,548,605 10,131,116 5.5% &2l M&E
- 104 | 5,438,541 8,413,776 IO 3EH(EH) 2.18% M
104 | 5,493,232 8,498,386 IO (L) 2.36% M
104 | 5,570,177 8,617,426 IO 10H(EH) 2.61% M
108 | 5,613,773 8,684,871 SIAIRH 3E(EH) 2.75% M
B4 S o] okl 218 Al SRS o8 WY v &
Aste] FCEVE AsHe 499 AN 242 $AAIATAC019)
A oI9S BET Sd A AAY BN A A
GE 4] 87} K54 ARE olstel B4 AWSHATI) (& H U]
g2 MR S8 YA Sa AL 24 A B F7h RO 2
71$9o] wreh gAHOE obd 4 9SS BelFu k. WA
FQO0PIHE A Bhet o], S B e Bl ABHES ¥
Sok WHOR FabE S UHe 6636~7.494% kg 4202 ot
3 9lonk, 100% AN H718 TEIchE, U7he 118959 ket
74 7k @ % ek, SR, 100MWE o2 e §3go] Sl
Qo thife A B Fuol AA| LHE 70T 4 Yk A
st 9t

19) P G A+L(2019), “A1AHAY
ZH A Reviews, 16, pp.1-9.
20) AAA - A 4=A - 8-AEH2020),

(1/3)s, CTHAZA A4 7]»‘5:@-7LEJ_H. 20-26), &4k 9]

o A TEU Sk RS AA

o'

4", TKEMRI

AAREY SaA 2] AHS A%
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AAA74
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(E91: ¥/Kg)
TE Bk 3H 3('26~'304)
GLRTHETH) 2424~7273 1821~5462(25% %)
NBHIB(UENTY) 285 217Q4% 24
+SHI8(EE EYUa) 7656 2615(66%2A
S 10365~15214 4653~8294(51% U4

Z: GIRHE Q3 02/kWh, AXHM 0|8E S 10~30%(2.4~7.2A1Z)2 718

919] G 4ol BIIHOR BAF 7L A U1, S5u18 TR
23802 vlgo] AHT Y-S AN Yk BB, It FH A

7125 2 A, RED E?M o5t &) o
2 Wt st A 4
| ) el o} 1%

o] R&D FAF 9 71 HAo] ofet 4 34 7L AR HlEE v

fll
d
o »

(2 5) $Hal| U4 24 7122 AL-E A}
(&1 2/Kg)
W | 29 | 39 | 49 | sd | el | 74 | 84 | 9d | 104
12789.5/12087.7|11385.9|10684.1| 9982.3 | 9280.6 | 8578.8 | 7877.1 | 7175.3 | 6473.5

AgH|9] AL A AZF 15,000 kmFHE A5t 156.425 Kgo] 4
%ﬁol a5t (E 504 AAE Kgd 7H = ol8-sto] Azt AmHle=

3 °F 1,5007H 0 &2 SRIE Tt HR 0] 9ol Afol7k EA5HA] g
02 A6 Bl ol8she Afolls (E 6 o] Hgd & AUtk

21) “5& TS BT HE A 7 (0.5), AAA o f- A& EE3E A AJAe
AAA £4,” TKEMRI A& FA| Reviewy, 16, 2019.
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(E 6) FCEV (2M5H WAl 25 AAHIAL: 2151209} ICE 1042t SX| HIR HEJ_I'-
e
& ICE(AEHT]) FCEV(4X) H| :
7t Z=aiAq2| | 15,000 Km 15,000 Km 1 HIZA} 2HEZO| oH|
o4H| 9.5Km/L | 607 Km/6.33 Kg |2.FCEVS] A ¢17+ 156.425 kg =4 B
19 | 2,562,000 | 1,506,607.4 15,000 Km Z=87}A| (FCEVE 104 TH)
104 | 32,899,100 45% E0Ig Mg
10 | 33,835,789 5% &0I1g M&
104 | 34,800,923 | 10 & A=Hl 559 s0Ig Mg
a2 104 | 28,901 769 | 2.066.042.598 2R 3L (ﬂ:)o 18% Mg
= T felnd vi2j0] Ay SS) 2.18%
104 | 29,192,409 fojoe |3 5U(HET) 2.36% HE
104 | 29,601,315 S0 109(HH) 2.61% &8
101 | 29,832,993 BIMAY 3E(HH) 2.75% HE
19 | 482,100 745,840  |AMM OHLFH Q0L 7|F, 712 B 71 7|F
104 | 6,190,732 9,577,465  |45% &olg X
104 | 6,366,992 9,850,150  [5% &lolg Mg
sz 104 | 6,548,605 10,131,116  |5.5% 2018 X&
104 | 5,438,541 8,413,776  |=Z1if 3W(Hx) 2.18% XK
108 | 5,493,232 8,498,386 |21 5H(HT) 2.36% HE
102 | 5,570,177 8,617,426 |21 10:(HD) 2.61% HE
104 | 5,613,773 8,684,871  |ZIMA 3E(Td) 2.75% HE

rlo

& DE EY AR Hxg Ad A a2 g Ay 7H4

53,194,540¥0|t}. o]& 7|ELoE WA7| =] §-AH]-8o] FCEV &
F3} ICEY A4 7H4 9] Afol§ ZTole AlAS #40) BH AeE54
£ AFESE A9 TAL(5.5%~2.18%)°0 wHet 6.48 o)A 9.6410] &9
B714 07 yehgth &, FCEVE 10,471,2109 vIRA Fujsie e +
AF Ao AAE AAF eFE7|Q1 10d] sFol= BG A A=
AHRLY] AL, AA AFEHE BXF 7SR FET FAA] Atk
I E 4 QU wEba] R B2 22507402 AR SR
% &

Aol Qlera B 4
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ot Ak ARAE H2E 1,1009HES Wgsks FS Ak

7t 2tol= 528,790¢0] Hrt}. ol ERlEo] wE AZF 44 H-E A
e & uA= FHoR uf & 19 o]y Aol A= Yusta §l
o & A8 Aol &3 7|17 @ Wk F7|E vHsHH FYHEL} A
A HEFE BF AFSthe AL 8PS Sdshy] At Fxst
AFd & ok &, FH 229 ) 23 AF9 AANS 1T ¥
a7F ot &3 717 1092 71Z202 ICE A=) 48|17} FCEV AlF
9] 714 zolE YEE BXFZ AFoIEs HExaS HEE sty
e 45%5 7Hgote] B4 A, @ BExa $EEY 3973 A
1,8527H =39 B2 Fo] AFEE 9ol 1089 £9] 7)o 34
£ AL ¢ 5 Atk 1A 1098 Hi 2.61%9 S 39 Hat
2.75%% 1EsH= Aol= 242 1019HY, 1227Fd0] Zha 2,148
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(B 7) ™R HXF J|1E FCEV 71UAl 2UR7|1H

7= ICE(AELH]) | FCEV(HIAA) H|Z
XI2F A0t 42,723,330|53,194,640 |[FCEV: HE £XZ HtY
X2 71 x10| 10,471,210 FCEV-ICE (% X2 22507 X&A|)
1,423,779 S012 4 5%(HAMAA)
1,464,316 SIS 5%(EMEA
1,506,084 51012 5 5%(HAMAA)
1,250,786 0 3E(B) 2.18% (FA+4)
1,263,364 IO 5HE(HA) 2.36% (F424)
o7t QX 1,281,060 =03 108(HH) 2.61% (RH4)
HIZ }0] 1,291,086 SIA 3 () 2.75% (BAligA)
(1087 H2H| xfolf T 1,444,632 SIOIE 4.5%(FF5HEA)
-H3Z A Hd) 1,528,659 SIOIE H%(FHaEAl)
1,615,237 SI0I8 5.5%(FF5HEA)
1,086,049 2R 3E(Td) 2.18% (4 THoHEAl)
1,112,121 20X 5(Zad) 2.36% (H6HEA)
1,148,802 SO 10E(ET) 2.61% (FIcHLA)
1,169,585 SIARRH 3E () 2.75% (=HalEhA)
8.374 IO 3H(Hd) 2.18% (F424)
8.204 IO 5HE(HA) 2.36% (F424)
8.174 IO 10E(ET) 2.61% (B42L)
8.114 SIAR 3EET) 2.75% (EA4A)
7.365 S012 4. 5%(HAMA)
7.154 018 5%(EMEL)
0y 271 6.954 SIS 5.5%(F 444
=T/ 9.644 2R 3E(Td) 2.18% (4THoHEAl)
9.424 2R 5E(Zad) 2.36% (HaHEA])
9.114 2R 103 (L) 2.61% (2FoHEAl
8.954 SIARY 3E(FT) 2.75% (TIaHEA)
7.254 SIOIE 4.5% (554l
6.854 SI0IE H%(TIahEA)
6.484 SIOIE 5.5% (575l Al

4. MEA| FCEV ¥ HX3 72 =9

@A FCEV 7 Al Al &A] B2a e 1,1009Y 22 B3R 25X
o 2,2509r43} oy 3,3508Hd 9] Ea RS FAdsta Qo
oA WY B 539 ICE AF Fu ot vlet uf7bAo] 7] of
2ol avRt Al SRS o83ttt HAstolA 7HH o0& Helo]
ATEe Bxg R & 5 itk YL E AFSSHe FCEVY 3%

O

o 2l& 4.5%% 23717t 1092 7€ AR Haaw A Bz
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22) A3 H7HLCA: Life Cycle Assessment) :A23FHA(E52, €, 49474
A, FHEH]) + AR R2F A, R, 2015.6.26., “ARFE SF7HA] 2A7MA A
I &7 A3, AR} & WA det =8, REXR, hitp://www.me.go.kr
/home/web/board/read.do?menuld=286&boardld=532960&boardMasterld=1.

23) WiAZA, 2021.9.7., “@HA} ‘FAUSIE A 202810 HA- ESo] 2431 HIH)
Z],” https:/ /www.mk.co.kr/news/business/view/2021/09/864281/.
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