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1. A 33 B4 (Well-to—wheel analysis)

o] AE

[PR=1e)
T==

A olu] s
olw) gt

1335t

24 0]
“Well'sh BFAE oJulshe “Whee 2 TS0l “-BolH vl3i7tA”
A HE Ag WA
5o Tgeln WASHE A
ool ABAAS AT 4 ke AHel wet X U=l AARE HE

g ol A ofmjof A

JEEHL  “Well-to-wheel analysis” %

=

=
R

AB A, BA), et g neeA

s 2A7kAE Tefsiths
AARBAS} 52454 HE AUAS AHgshs
ol wet fhEES
A7), $AAEAE AHEsHe
DESCE

o]
AR

A=A AGSH Wu and Zhang (2017)= =7 & o
ol Zdi 8uj7tA] Zfol7t &

oFL HFA o
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o4 5ol zgol wWet WS A B LA A AR 5 ==
GREET(Greenhouse gases, Regulated Emissions, and FEnergy wuse in
Transportation)o]gt o]F2] AZEQ[o|E 7fdste] Fu=2 HjZESE o]% 59|

ARAAFA] B34 WANNE A By BAo] o WPEo= olgHx

d W 242 A odAe At EA(Well-to-tank, WTT)¥}
A EA (Tank-to-wheel, TTW)&2 2ot fFHAdI= ekl A 44
w4 WIT @AE oux d= gt 98 2%, 48 718, 7Id d=
w2, A dr AR AR RS, olF AEAlA oUAE

AMESHE dAE TTW @A 2 FE35EAE European Commission (2022)-2 A
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W4 BAA 7 BAS 7 29} o] T grk
depd A wg R s & 8

SAHoz m@HL
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WTW =WTT +TTW (1)
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SWTT ol A AL e 227k mj &
“TTW ol U A AHS @A 24715 WS
11 -



........

2 = T
~/g/ -
o3 oo 7
g1 B S X )
AT
K" o < )
o K h= <
_ = < 0
o / =f 2
& fo M TE =
1 = o 8 I8 =
50 O =« OF == W
— _ o
Ko = gl -
o= / RO = i
=) =0 i .
L] ﬂ
£ Y
< fu °
T 4 L o
Al X
TR o
.M 1S %o
3,5 R )
S /% Mo T
o = Ko Kjo N
O_I ﬂﬂ [ I | -
: m



2. Y F7|4H-4E 4 (Lifecycle cost analysis)¥ FH-FH]-8(Total costs of
ownership analysis)

sy F7|8]-4 24 (Lifecycle cost analysis, LCA)-2 A2 £WF7] St
!

TCO)2 AlEel FHASFH H77bx] st SHEHAHE= 245k ¥l

=]
24

ot
rr

P 5 Bl

ftlo

Holm, FH-3H]-8(Total cost of ownership,

%,
jn)
i)
E
Mo
=2
i
lo
E
[o

82 it gl Aol Mgstn], pALoR
Y2l Hlg BB AN AolS Belrk

Barbusova et al. (20190% EFRGUIES ZHd P Hlgoln,
N gEAS A7l Hate] AT HlE7K T Adoz Felstck

0= = (Department of Defense, DoD)&= = XE7F0|=E(The Defense

g

4
i

Acquisition Guidebook)ollA] B F71H|-&-7F42 AF/NEHE, FAHE, &9

0.

A9 ulg, w7 vge BT ngels A0 AASHT o, FHAuEL
Fstn A7l date] Qmat L =y

i
2N A HG7HA] Z@dsl= Ao2 Aokl th(Defense Acquisition University,

I

2010). ol¢} tt2A n]= ARIEE oste] £HF7|EA slo]|=E(Guidelines for
Lifecycle Cost Analysis)ollA= FEAHENL sEF7|24E T4 24
Hre o 2 A olstal Qloh(Stnaford University Land and Buildings, 2005).
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T Bg REHE, Yl Hlge  EHSkeE FEAHE Ee

TCO=PC+ ZL: v @
~@1+r) (1+r)L

-PC:+ull¥] &-(Purchase Cost)
-OC: ¥4 H]-8-(Operation Cost)
-SV: k71 *](Salvage Value)
-r: 3215 (Discount rate)

-L: A 35 4="4(The life of product)

14



3. H]-8a 32 A (cost—effectiveness analysis)

H|-8§ 724 (cost—effectiveness analysis, CEA)-2 24 tjAre] oo v-g3}

v}

AR uwetel Ao b wge AYssheA oRE  AHSH:

E
oo
rﬂ
Hm
o)
a
@]
Efr
N
o
=)
(@]
=g
jas)
j=)
o
~
w
&
L)
Jo
_>,:
ol
el
E
7
oo
rE
19,
s
%
Mo
)
19,
filo

stelal 72|z Mot Wb W8 avEA2 ave]l ©ojE b3 TR
gHikskz] 9Fal OdiE ARgRte=A Wl T BIE SHH A JHAE fHishes
oA A 4 Qe R/RE AAAFE 5 dthe Aol ok Iy £4
gl oy Hel B+ a5 TAAZ dis AT & glths B3lo] Arh
AREA O] Ago] JHE S Hol= Omifofet g Eofelth ml=
A HHEA A E (Centers for Disease Control and Prevention, CDC)+= ZH 9]
oA B FAE St ohefRt WS diste] Hl8avEAe] AnE 7|Nte s
olAtAA ] E-gstal UTtHCDC, 2022). F=9] A7 S EA| 2 (Department of

Health and Social Care) T3t EA ZTIH7A gitE GAsH7] 9ot QJAFEA 9

anHoz olg§H 4 glom, 53] A ZArHclinical outcomes)et A2 Bt
e Ae, 9 2RE S| Ao r rdst, 2173t mA= gl

Aot Agstal Joh(Office for Health Improvement and Disparities of United

Kingdom, 2020).
A&B2-E2r e H-gadEHoMs IASFAE27E W7 BAEa diF]

-

FHE SaNERE, T4 PYAIIE He] GO Uk Ao
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Hgho] golgh Zlof Hlste], BletH|HQl gyf= AlZFe] Wste] wWE 71| ®ekE

Arstel wlwaieh, T Ate] W 7HE ER 2707h GRS e

L L
H]-8-8 7}/d (Cost — Effectiveness) = > Sy > 3)

-C,:A 78] -&(Cost)

o fquL(Effect)

-r:&el (Dlscount rate)

-L: /\] T-"H(Thelife of system)
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1

AEZMAEH(real option analysis)2 855t F47HA HIIHE
AEF2 o] 83 WHECR ESAA StolAY F gAEAS EASte

golct. FgolMel gAe ma FaH Ao AW Ik Fob 54
|t olag g4o] FhAE Wolshe

B35 golo] 9 A (wiener

92 AL B 5 e
Bge B4 el ANE PHsH G2

=
process)= TE ®, FF zAelS IS & fltk= AA| stel]l ofn] AJAfofA

it
o
d

nRAEY 49, Ex b B oiE Mo, A Hu uge

.
g4l WA JHHom  diMuth dudozm B RHAA  weHe
Al FRE £, 47

29} Aol whet cheFd oAbaol 23 4 9ok,

A28 M

o
T

s, 4, AFo| glon] B4 fie] 713

A A3be] %91

T =

oy PO FRAL olHg PR A%H FH JHH W e e

=24 (Cox) 2t FHIAH| QI (Rubinstein) @] 2@} 5o}t
7h By o] dutd e o At
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V(S,,t) = N(d,)S, —N(d,)Ke "™
where

1 S, ol 4)
dl_a\/‘r_—t{ln(EjJ{H 5 )(T t)}
d,=d,—oT -t

=S A1 A toll A o] 7] &4t 71A(The price of the underlying asset)

-1 7+-91 3 o] A& (Risk-free rate)

-s:7] Z A4} % 5= X}(Standard deviation)

-N: = F 5 3 9] 4 - 3 (Cumulative standard normal distribution)
V(S, 1):(S, ) == A Z 24 E 7}X|(The value of project at (S,,t))
-T:3Z 2 A E 1k7] A %(The time of project expiration)

-K:ZZ 2 A E YA} 7}A(Thestrike price of the project)
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V(d,t):Max[ﬂuV(d,t+1)+7rdV(d +1,t+1)’0j
1+r

V(d,T)=Max(S(d,T)-K, 0)
where )
T, = r-b 1 7Ty =1—7z'u

u-D

8@ oL
s(@,t-1 ' U

A=

-d: 71 Z A4 7148 734 81 9=(The number of the underlying asset price downmovements)
-1 5918 o] A& (Risk-free rate)

-s:7] ZA4F 33 2}(Standard deviation)

-p: ¥ & 5 ¥ &-E(Risk-neutral probability)

-S(d,t): A El(d,t)oll A 7] Z= &2l 71 (The price of the underlying asset at (d,t) state)
V(S, b7 Eld t)oll A ZZ= 2 E 7}X](The value of project at (d,t) state)

-T:3Z 2 A E 1k7] A %(The time of project expiration)

-K:Z 2 HE YA} 7} 2 (Thestrike price of the project)
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oA el B g (discrete choice model)2 AH|AE0] G-82 SHig}str] $iotod
Folx 7+ diet F 7MY w2 58S Ad Hieke AERithe AHRF o]ES
<

SRR I NE-E:

L
o
Hl
P>

SL=_0
‘Q—’}gE

mlo
H
oflh
L’L
D
£
)
g
N
o

1o
-
=

a-8(unobservable utility)e] &4 EXE wWECY JHAste] o] dES
TESY B=Eolx] S @8] w2t BExvt AEEd o, T2 H(Probit)
ndl A B (gumbel distribution)d ® 2ZA(Logit) Rz FLERHY. E79],

AW BEL AW 47t FAU4E AT RER STl FeA glon, P

RS WEb 53 38 W4E Al 2AiE RIS gt 3o
glo] oty mael A F2 TgEct
23 =AY B9, AFe| Yool Sk, AFEY AF FE, LuAY o]BH

=73 W offol meEt ohefet o] AEE vt AlEe] tijte] 27H]) B¢

o4ty 23 mdl(binary logit model), 371 ol%d AE oy =2A

>

29 (multinomial logit modeDZ FEET, AE ditso] AFSS 4T o,
shte] ASZ HAd2Hnest)sto] A= HIAEHE 2

AAQiet 7t m§ 9T adFe] w8l mAL o] vk He

Al 123 (nested logit model),
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U(A)=V,+& =B"x +¢5
P(A)=PUA)>UMA) Vi<C, j2i)=o o ©
J Zjeceﬁg,

-U(A ):tl<t ie] & -&(The utility of alternativei)

-C:th et F gH(The set of alternatives)

Vel ie] #5715 ¢k & -8(Theobservable Utility of alternative )
b5 2] &8 Al #E|(The utility parameter vector of attributes)

Xt ie] &4 == W E|(Theattribute level vector of alternative i)
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St
P

It
ol
i

A 3% AR FAAZY FAu gL 7
53 Hlga 24

A1dAE

AA ZFsaE A 2A7IAE ASs] AT &4 #AE Aelste
FAelth. m= F=, 48, FHIAY 5 AA BA d=s2 AVl 'Aa
Zpolzb QIAGE Zolk 2035W7kx] WArZ|BA-EAte] wujE FAske AAE
FHstAth. ot A= FHEE G5k fst @A AsAE AR7A
Fate v Qle Al B et Qi

fHAT2 20199 “CO, emission performance standard for new passenger
cars and for new light commercial vehicles” TFA1E W35, 2020 78 58419
Hit 2A7MA WlE2-S 95¢CO,/KmZE #4353 tHThe European Parliament and
of the Council, 2019). 7= 20224 “Final Rule to Revise Existing National GHG
Emissions Standards for Passenger Cars and Light Trucks Through Model Year
2026"2 WESIH 2 2= viE BES 161 gCO,/mile® FA5FATHUnited

States Environmental Protection Agency, 2022). =< 2019%“Phase V fuel

i:t:\

consumption standards for passenger vehicles”& Wiste] EZX b 2A7FA
HEERS 71E 117 gCO,/KmollA 93 gCO,/Km2 75}5199. 2™ (China Ministry
of Industry and Information, 2021), t=r E3t 2012¥ =4%H “Aaaf 24714
A=) w2t 20129 140 gCO,/KmolAFE wjd ZFeieo] 20229 7|&

Bt 247 MiEFE 97 gCO/Km= AL ot (7347, 2021).
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ojglgt ko wet XeRFAFAY] APFEfEol Frtolale AN ofA
ARH A2 AFY] AHA tAFl(dominant design)o] AFoixl A2 ofyrh
AT APgFR7E 7 2 FHAgY Aok selEyEs 3.8%,
ANAEAE 2%, A4S Aol RAT £ Qe Az He
azo]tt(European Automobile Manufacturers Association, 2019). g3 252}
AgollAl - Zufja] HzRgle]l  EEEZ]  fdiie RN BALE HF
grEStojoR qth ey oleldt £ Ve A= S #A(rade—off)ofl St

urebA Hl-§ @de Bla 245k 7 e tioke] wl-g vl e A

i
=
i
N
Wi
o

2]
H

ok

S (cost—effectiveness) S st olE 7|Foz 7 SRS
a7t 9l
A A-E2el diste] vl-gaddes 24
At Lareaus WEhe 2bgzte] diste] 571 A 7Hd myket Aegdabeatz o
Al vl Blastkew, 7MY 2eAQl Aol et HEge A-sArt vga
=

3421 Tjeto]

R

T2 AFE= Lareau (1990)7}

_4

LELEE
FHoz sigon wesige ARAAEAe FRE PA A8 Aol AUd
ke A5, Y A5 o stk webd @4 g 2 ahrdl

eAts AT SolEE, WY, 4aAbEAd] g dFels e Al
2 FEI SolHIE, WY, FAAFAE PO M GEILAL

Zo)st 7] A3+ Litman (1998)3} Lave and MacLean (2002)¢] )tt. Litman2

M ANAERE A4S StelBYE AFA mar Zes B JE
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SHA

°

sfoluel= s}

Stod, Lave<}

4 Helo] 217

6

b3S

o] @ 4
%
-

2] H]

s

29

Sho] Hla

A5

o} vlgel 4e wrh Hu

A
=

=
=

o

Ao o Mrt A7 A2} H

71, A

h

SF

S

sha glom, thop

SH3H. Litmano] 72| 7]#-s4t

[e)

7}

MacLean
USD/t ool AL 3Jdhg 7140] 1.35 USD/LE 2= Zgofn

a7 #AEatel vl wateet. Litman

o
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Bickert et al. (20152 oA Fd(compact), =35 F(sub—compact),
A2Y(min) .2 2§t 2715 FEote] v EanEd-S +3h5t}. Falcdo et al.

L
L
rx
Am
o,
o
i
of
ol
o,
2

A7) 25 2te] v TEAS $3619 2™, Lajunen and Lipman (2016)-2 w]=x}
A

oA 827 obd o

!
A71AEAE F=2 A#sty $axsAE aldshA] Fek AL dnh ol=
20199 7lE A AA saAEat gmuigo] obd 7574t Exekal, 1 F

HEo] g=iat dEolA s}l T 9] HUFEClA e HEAAEAE it R
F2dz] B517] Wil Aog Heltk(Frost & Sullivan, 2020). Z1zu =t

Ol

Qe Zol BSHGeNA FAHOR AAHE FASAY Aol Bow,
G AN Are B8 A7t AdHor e FlAE 4 AEA
Hgavtae & oot AR dE QRS o2 FSn e 3udom
S AFA] gF e FAel AFsn 9l

45} ZEWS TS SAAFA BF AR AT, B ED

T

2 20199 A A

20189 “the Japan H2 Mobility JHyM) framework™& Wasto] 4252 B

A&-S 4359 tHFrost & Sullivan, 2020).
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HE AT B4 FAS @45 flste]l adEe diehkEel H8H
ayE Hlwste] diotEs Brtetr] flet o=z Ao th(Levin and McEwan,
2000). whebA HeFAbERbel] tiRt Bl ATHEAS AV EAREAE Aol A
AR 2E2E Ager Hete]e oA WAsh= B8 s H sk
Hrkste Hgolth. @A MAFAEARE A Hehe] F 5 RATEA FE
Joenz F AFoMe WAV EAEAE diH] 2A47Es AEES 24 oA
avte Aolstit

2AZEA AFO] H8EHE 2 ASAAFA A A T A
A= & Hlgolth ol WAVIEAREAF HiM] FrhR AESholob She

ABAATA] SRR ohlel VIAATA AR FAL 9t

"hdog a7ss dm 9 Amet HgE EYstelor wth whehy
ABHAEA ] B GABEAS FRAUEY Fol AR FA met gl
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2HA
i

=2
FHHIE

E35), AGANTARE] AF Aol wE LAtA AR As HAY
FY(welfar)® FUA7102 TelEE wg B Asld ulgol pRielA
wEEofof gtk webd A% FAE 1ro] o] AL AHSlA wlgo] EatE|x]
oreth olg Sol HRolq AuASelA] Ashe WRAREA Tuf BEde

=5t FHiol2z o

A,

AHP7E AEsfoFdld FuHl 8= AR IF HiAl

A&l gt

NE AFIAE RO BEFo] dstel mzre] uulgo] AAsH:
A% ABAAFA] Fugugel gaste oz Hgh It #Y
BEFEE] Tujul 8-S WAV BB ARAEAZ A BHA

Alg FA Adaglol TASkE HWlgeld. wEbd [ Hlgel BHolME

ok
olr
52

Hago ot FHEFHE HAs EASHA] gt
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AEA] Qv avlge] AP FAA, A= AL WA gL wech
AAAEASL FaAEAE dvbdon F4 F 24

w4 s Aom QAmEth sAW AYeh 44 ATl
eAtast WEE 4 9k oled olgR NWAAEAY BAH gL
U]l A4t BAelA HEEE 247t
B 7}s]ojof gt

B ATAE w9 oA ALl whel WEEE 2A7kA0] F(HeATlE
solugle ABate] AL L), WAEAS] AL AREAKWh),
SaAEA] A9 ARIAAK)IS A T ASCIsh WIW)Z Fojstn], o)
AR B AZ s, WTT) oAb DA A=(elsh, TTW)e] Fow FAH,

[>
i
ke
ook
oy
rir
R
i)
o
i)
o)
1o
ol
rE
lo
f

)

WTW, =WTT, +TTW,
i = ICEV,HEV, BEV, FCEV

(7

WIT A%E oz st geld wiEes w9 oux B g 24

Fhao] g Uty WY, FaAER] 4G AN Sa FF, A, 2%
Aol WEHE SAAE Gt

MEEE 99 olux AMm @ edzkre] ok ofmjgith Ar|AFAe

SaAEA] TIW A4t 002 geld k. olo] m2 39 e7ts %

Fe the} 2ol AN 4 9tk

=
HHN‘

I
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GHG, = FE, x DDxWTW,

i=ICEV,HEV,BEV,FCEV

where (8)
WTW,, =WTT,, = 3 (e, xw,)

jeE

=WTT o, = X (& xW,)

FCEV

WTW,

FCEV
KeTPecey

e 389 Hedolw, TPy & 4584 739 oot e A 9
ST 7 st 2U7IEAF(CO%q/kWh)OIH, e k
o) &9 sk 247k Al (COeq/kgoltt. wet wias 2420 T j <

FaFde 79 ko HFold.  FE= AvlelH, DD= A%t FEA ot A
=
[e)

7122 45, 1 kWhel s Aqbdd of dAstes 247Es wiEs®s
M oluA (", Adzts, Az, Aozl Aol wet AR Hn
oEhA 1 kWhe 2472 #jEd2 574 ouzde] 24712 wiE Al sie

MY 74 WF AFBFOE ZEAL.

l->
X
ofr
Y
lo,
Cr
o
>
o8
=
QQ
o%
2
>,
=
iy
i)
rr
N
>.
=
)Y
ot
rlo
o%,
R
&

A3t (coke oven gas purification), (2) YZE Eof(naphtha cracking), (3) 57|

Hgt 7§74 (steam methane reforming), (4) 7188} (electrolysis)2] Y] 7}A] HFA]o]

M)

fuzdoly, 49 #5 w42 (1) F2 EF<Y(tube—trailer), (2)

upo] 2l (pipe=line), (3) &4 AJ4Hon-site)o] L¥tHoltt. &9 4T F
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A wlge JE A& AE Aus AW S| wetom wiAE o
WS HlgS ojmjstth WAV USRS slolus, A7), 4 AEAR
qAlste el dm FW Qmate] g A7l Widolrh wepq 2

AFodEs A HlES da A QJdug F5 9 3 wo it =&

re
e
ol
N
)
Hll
g
2
ol
el

fu)
ret
)
ot
7
oo
ilo
>
1>
lo
ul
=]
gl
ol
ol
o,
1>
©
o
my
=

SC, =(TCO, -TCO,, )+ IC,
i=HEV,BEV,FCEV

©)

Sci= ATH§S oJRlste], ook AEA] Ak FRAHGE oJuah 1o
A7 Az FA QAmet wlgolth. SlolBIE AL WA BAERY 2L
Foaeld Fdol JMestng F7H49 dm A Qme Hlge] ayE
opeth & mgulge poEgd AEvb, d=dg, HER, AFom

o= FARRE A (10)9] FHi=Z A oldtet.

4
o,
i)
g2
el
)
=
ofo

P B el o AfoRnd e FHo] Fsd Selagl-stolnals AEAhe
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LV
TCo, =| pC, - i ri+r) L FC, +INS, +T
1+ L @+n- -1

i=ICEV,HEV,BEV,FCEV

where (10)
FC. =FE,xDDxFP,

FC., = FE, xDDx (hx HCP + (1—h)x PCP)

PCE TS, SV IE7HAE SvIstH, FC, INS, T= 47 A7 A=,
e, Alge it 2 Edee uistH, = AEate] e ofultith
7AEAE ALt AHszel =z Hlg2 dvlel, d¥8d F7E, d=

Aol Foz Aot AAEAR] A9, B FH40 FW aFpcAn

lo
I
rol
o
EX

Mg FA719 FA RFHCPO| BeltnE, AP FA 1F0)
40 Wb AHgste] Am gL Aot

of W, HaAEAE WANEANA AFHE ARG 2uAT} FAT
W 2R Agse ool ol FHae] mu) TAZAol WeswAE

stolHel=o] e, AAl AFae] dm a9 FHa o HFsks dm
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FEote] sk ik wetd @S] SadEAet A7AFAe] A b
A% F@ bl ohmE WeslmAEA, soluelsel 3R HaE
AL FaABAL WIAFL AFE fASH] 9T Amet ug

Tefstelof @tk of W, A= gL UA FA Aoz A

HATEY] Rol9l olgutd FA lmel ulge] ghsty, I9F At Az

A

oo
J<l}
rir
o
o
H‘]
=)

Mol o sl Hom Ad Asdel Asld uge mu Hom

S2% 499 FUsih mebd B AToAE ofd F1 Aol FAEA 23
A

W
o]
o
K3
T
ki
1l
N
i
N
©

AR ABE SSAE SaAEAG AIAEA
Garle 9 solHes AFAet FAG 4 HMIHS H 4 Y= AR
197t a7sts Ay F740 42 Jejstelol @t webd 2 AoAE 2
ARRAEAL] FAG Azt wlg HBE Slstel, SAAEAG A7AER
197t arste AR F47] 2ok 2 FA719 15 U LGuES HEEEstel

2 3049 el uet 47

b gepER dm Szl dele 7Y =2 AYsiin. &

IC; = > i{(ccm + 'SCm)[r(lJr—r_c)ql]*OCm} (11)

meTR Wy

i=BEV,FCEV
TPi= S371 #39 A™elH, wes 4 799 FA7IF AA A-s2R2
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GHG,., —GHG, (12)
i = HEV, BEV, FCEV

A ARtz A=l AFeAT. wEbd ARl wlgadde

2U7ke FEUGT APAL was} shsetel, olmth P LA}

A AA52}2] vl gaAL A8 2A7A = 5o wet et
248 RS Y 5 g wen mEwge] G W, Z ABAAEA
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A 3 A b= AN Y PRS2 vl g2 AFTEA

& HoMe Al 2804 TNt BdS b= Al Aed AT E4e

4 Asx mde @ qudd AFH AzxAL AgAEd Azom

=
e
ol
o
R
uk

. E3F AlE 2 (vehicle size)oll w2 H|-BtolE A§tstr] 95t
AEF, stelBE, 7] AFAE HF #Hsks FUHEKONAE 7|Eo=
Stlth. 53], W7t stelBies gyt 582 71E S At AR

ARG 28] TheF W2 g Aol E4J(Korean Ministry of Land, 2020.12)&
£ 7o ® ARgSHl Bu Ay AlEFEelels A At

o]
a
gongz mpsl A A7 SUVY YANEXO)E B4 oz Agstart,

1. &= A5 AF dolg
ARAAEAY GBS A 28elA B Hhet Zo] Amam|a 2

it
N
)
|~
\
)
i
o
ol
o
o
f

dHA A Iy gl F=E, A, 2% dANAE

U0 BARE AFG7A A Al WS LAtAS Hmets WTW
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5] TpgelA] WASHE 2A7tAE BAste] WIT A4S £2519.00, Korea
Energy Agency (02DelH 243 74 3 WAs: 24712 TR TTW

A%z ASStEh 1 AT BarE 9 slelHels A% WIW A

375.8(WTT)+1582.6(TTW)=1958.4(WTW), 375.8(WTT)+1659.2

r

(TTW)=2035.0(WTW)Le2 EZEct 59|, yar|Ta stolBeE ApsA=
BT Ae7dl d2E AFgstEa WITO ke Fdsich =t ¢dv]e] zolo
oJste] TTW+= ZFol7} it

A2 d=e ez A7AEate] WIW 24< e Choi and

Song (2018)9] A5 F=xshdn. AAE2 =9 d= ¥ 4 H5, s
& 7=, 4 &4 5 d=9 548 H9std 4 9= 2 WIT A+
ok B o=o) A, L AU A Ea BAY HEol dAY
A BES AaAPle AdS Al Tl ol AAEe 24 71 Al

Ao HA HFo] . webd 2 dFolds & 13 go] FA A 7He
7HE FAl HlelE el 20199 =0 i ¥ I WSS AREShe] =o] H™

o WITE Z&StAeh(@=r42, 2020.05)
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1 g=re] = vk vs 2 WTT A%
oz H|Z WTT (gCO,eq/KWh)
At 40.5% 1,032
A5 0.6% 870
AA7TA 26.4% 537
A 26.0% 9
17478 6.6% 204*
H =

*gtaro] A AAeIIA B
50 WA ojelelz HamEge] B
AR S WTTel 34720k lol ol

A€ dste] A WIT A+g

0]

Ministry of Environment, 2020.12).

AZole A7 tAE WEetA o

W)

FAAFERRe] WTW

Choi et al.

€ 4, HYE, o=

A

Bagslas) oo dlRsl EgEo] gk, ek

M edrts

Fotort,

(2020)



Sh AW SF A (gcgig/kg) . ;ﬁgﬂ)
Ie} B3 EHEHAH 4,951 50 (98.04%)
=7] e A=A 2] AL 3,909*/17,640 1(1.96%)
* =7t Wig7kA(Land-Fill gas, LFG)) A% (d¥tdor F7] wg o] d=ms
AA7pzolAR, e 2] Wiy AHE Boste] HYtAE ARt R4 3

ARANFAR] A wee A 2ol Fog wvish ol ZFAo
ZRgulgs Qmet wgom FAEL 7 WL AT Srw s
lasigon], FAge T AR TIEAARIY AAH HPde BAY
o) gl Ab8)H Belg 4.5%F AHestct.

WA AEAe] FRGHES w27 ot S T4 FuolNE
gzxste] BA oA Ajere] Tojulel odu] HolEE 44stoltkHyundai Motor

Company, 2021).
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wuj7tAof xZItE o] Qe Aew Hlth FAR Y} Asat B 7|2 Korea
Transportation Safety Authority (2017)0l4 XAFSE g=e] AP+ FFAH
15,000Kme} H+t H-{7]17HQ1 89S ARE-5F3IH

HERA = F=EAMNE NN Algste AF7E7He FEsEAH (Korea
Insurance Development Institute, 2021). 277t 2pgfo] FF72t AAlof ut
2t A7V Agote] =& ZIetdoR AEA Ko KR ARA] F
dEdas A o 8= ok dA 24 did 29 Ae, SAEA At
2] oot 8| AAe] AFTIE7IHo] glenw fATIATO] AFde TEloR
AF7|E7 S Fa7tA o8 Use EZA] a2 Watsto]
5ol, Iy 7F&dY] A%, 130, 40 AE, oty 59 B HEA]E 30.8%E
ALgSHATE Zu stolBE| B opdty|, ZuEr K5 52 stojHejs Rdlo] ot
Tase 21.8%E A&t en, Iy A7l= 8| AA 9 aArtdo] EAlsks &
At H7A-EAH] RAY S| 25.6%5 ARESHATE. tvt, eaxbs 8 49 2
Ztlo] EAfstA] fong HMrapEatel FA & ARESHTh HeH A}
o] A, HigE o frPdol EAstER WA HARsAte] H|ste] AdHiAo=w

AETHgo] e Aog FAHL

N

Q,
il
=
oo
rlo
re
il
N

A AMgEgos mEHY. WA A7 EAEAre] AL
S AFEA AGAEAEA AlFste = FRHAS T 5@ Bt HEF
kg wofrtAS ARESEItHKorea National Oil  Corporation  Petroleum

Information and Service Center, 2021). 452} AS, T4AFHAA FH

A A 1) ] AL A BAstel, 2 Aol A2k 4
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oflt

filo

et FRWt deRz 7t 334 f9e Tawlel 2 f3e wz
ANEB@otel EET
A AN Fa WAL BgGLe A9, 17509/Kg BAZA
FETAY A, 3900 Y/Kg FHsf= 9,500 Y/Kgolth(Korea Energy
Economics Institute, 2019).° o] w, =4 2pA] gato] 49 u|go] TSR]
oung AgiHlEs TR AMESHEH. REEHAH=E f5cte AE
w5Hgo]l FIEANE FH 82 257

2]
EHEH A A9 20208 FH=o] 247 A FHA Tul I A0 Bzt

7021.99/Kg& Ar8ot¥tH(Korea Energy Economics Institute, 2020).

ANABAE BF FA T A4S $H 27 FRAAL. BT 3
aFe 37 Ameg Folof FFHLE FTUE ASstor], Mg 33
23S I AAP U St T A A9, dFY FFE 34

ol
FE S FEsI¥tH(Korean Ministry of Environment, 2022). 55 343 71448
A BT TRuFAFEe] A7|AEAL oA 305%= e E JIHRE
5ol AR Hl&2 AFESETtH(Korea Transport Institute, 2017).
A7 Belgs oA oA AlFcte =] e HIARES] 24
g Aol Azt Bele & S94E ARE-SFITH(General Insurance Association
of Korea, 2021). A2t Ala-2 et=r AP RN 2Fst= AFFATA 79

gio]elE  AF8otith(Korean Ministry of the Interior and Safety, 2021).
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B QA IR ARl mEFR oluA sa 5 FgHom
nefstel Y ARAAEA BF ZEE W met HF BEE a7
M0 2 AHgsHct]

R 3 QAR NEANEAS JF BT A5 FRGuE HolEE):

dH| A=7H4

3 A=
Km/Unit)  (/Uniy > B =

iy TFui7td  JEIRA

TA 70,728  -18,075 96.2 6,959 1,729 130
7] 49,034  -12,531 5.6 101 1,494 130
sfo]HEE 26,859 -1,476 19.3 1,466 1,371 253
S 22,440 -6,907 13.6 1,466 1,254 457

TR = AR 2025971 aabEAt 200, A71AEA 113U E By SRR
AAstgon, olo] BrEol £AFHAA 4507, AR FHVE S5 1,7007], &

500,0007]1& =x= ofal QUch
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olelg AL AR A g Wrte] =
<
T

HAAZ o9z} gt T

A4 £33 8 WFT AR

L oAnY Sa A5 3AA

AFESH ZHS SUSH ARESEtHKorea Energy Economics Institute,

RE 7] wE AHE-AAAAe] vixte ddo] AT, 2FH|80

*=7] HlE&2 7HsEel HiFEsiER, HA

Fgstel £9uI8E =

i

fob Fd4cl B3 Mol AYSHE: ol Utk eQuge

St 571 Hig AWE-AAYLS A 29I

2019).

A-FHEADES F7] Wg AD-AAQLLL FofE|eh Ax]H], ggu|7}

| s

, b= APl e w5t AaY7HE 4% Korea Energy

met AA-AAEAT FHA] 2020-20219 9] AZF AA| FHE-S AHgSHATH

(Seoul Metropolitan Government, 2020).

sectiono|A] AW3st uie} ol S£4 FE

FAhZH A LSyl H3PAL(Viktorsson et
7Hg st th
A7 s2 FH4LS] 35 9D SPH|82

=
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r

=
o

¢ @] A

=g
4 gmeel Wame

45

2 799 29vE EF model
Hlg2 ZedshA] o2

al., 2017NE #Hxsto] 20de=

A R A SH-ollA

A A ERF 209 9F AT A 4507](250kg/day) & 7]
A WF A= A§FS ol G WF FEES NEGY

S TUSH AHE5FAtH Gyeonggi Research Institute, 2017). @4 H]-8-2

=2
o},

A

[

ot

grel

=2 =

A A AA A= Z8H Korea Energy Economics Institute



sgulge FH210 FEUER wd@tn Ageldn. WAAEA 307
T2 AP AG(Korean Ministry of Trade Industry and Energy, 2016)E x5t
10802 735kt

de A =] A Hg= Atstr] St dolHE sk ot

ot

M

E 4 Am A 1zt HE dlofE (el A )
3 o _ LFHE 5
=7 $3 =A7] v A z]|uv Loy
= IR IS AAHE L wy @)
S =T
= coqas 1,700,000 900,000 = 273,052 4535 20
A =
= SR E 200000 3400000 457205 22222 20
ARy T - ’ _
71748 800 85 1.26 10
Gl
5 8 U 5,000 530 2.26 10
T8 w5 40,000 4,225 664.7 10
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and Winfield (2012)9] 4-¢, #2282 247t WEF2 Sto| B =9 FARRE

7tA HHSZHTY: tCO,eq)

%7t 2

AHog BAsIQon, F= AFE tAeR FARE Li et al. (20219 A%,
a2kt A7t CO, CH, 5 dWivso] 247ks SRelA o5
B2 HEFs Hole Ac® 45t

ol F7] dW" JREA-AAAARY] 2AVEA HiERRE 17,640
gCO,eq/KgO & HAZ=40] oF 3ujoln] #7|Ha|e] <L 37.413gC0O,/KgO &

of 7.6} o]th(Choi et al., 2020). wehA FAFA0 Ego] oHe FL,

P A71AEARE 2o,
oAvA T HFH
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Ab B9t Choi et al. (2020)°fl4 A-gst A5 20199 A
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olth(Korea Gas Safety Corporation, 2017).
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kI

5. @5o] Az AEA FHGUE, IR FA Jdmet dlg, A g F7

AR A )

(A) (B) (C=A-B) (D) (E=C+D)
= 12,491 6,259 823 7,081
27 8,513 6,232 2,281 800 3,081
stolBElE 6,323 91 0 91

822,69691¢1 Ao wate] HMyAEAle] A9 800230902 JARE sFom

ZAAGAE 1719] HA] = FH duegt H|g2 ZHZF 1,776.5, 4,438.6902 7|
2.58] =t} wEbA BEAsAl] g8o] of#H] FV

ek AWE-AAPALS] BlFo] EolAle A, et HlE2 Hd oF 2.54)

wlg -2 o] of

Aguge  FAaFEA7E 7081354902 b} Eom SlojHEEE
90,8842 A4 Aeugo] A9 WA ¢he AR FAHIIM o=
stejHe o] A%, dWHeR YEd Lt wob AdHEe] ddidem

gom 2719 di A xa Exr Zasha] ¢ B Aog Holrh

Sl
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fizel 247t~ 18 A3 HEe=2 Ao HEadS 7MY @2 o=
2AE9. ole@ Avte Ame} B4 wlge] ma one} Al FUsiH,
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SANEALL slolHaCE Eg 125807902
A olet #4 AW stelH|to] it HEavEAS 8% Hao
et al. (2017) < van Vliet et al. (2011)9] A} HFARSITE F dAF EF
FTAAEAE EFSHr] ANl AZ|AFEAeE slo]HPEo]  H|nofA
A712-s2et HlwsklS W, stolEy=rt HlgantHdow FEASHTh 12y
stolEE|E= 7] HEE Ao Hxw AMgSke 7led B4 wet

e 2 4 lenz ArAEAet eaxsAt Jledds §9h

Agote ASolE SaxtERre] NgEIe]l W RAOR SHIHgch webd
ol FaAEA B wet FAztr, AR 5 OB AiEo] B

A4 EE 2Wtrel ARAH ugT wEsigs ),
AAFAY lgETde AA 7P vERHA stolne|se] Aoz
2o Zloz BAmglrh 20209 FFC| wArjEY WF AL 30,181€0]v,

4% Dz BE b4 24628208 slolRese Y g% ulgo of

10720208 Hd 8 1,346.11(Y/2)2 FHatstH oF 33 14190]tH(European Energy
Exchange, 2021; KOREA EXCHANGE, 2021).
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w5 e @Al AHA wg 24 A7E oleh BAY Wang et al
HOE 7HAH, B 54.70$/tCOE 7HA

rr

Aoz A | 259 97
Al vlmelw, stolheltel FEuIGS AHOR olusiEiiel Atel
Mo BEW AR, AL DAREHE W

Aoz ZAHG. tebd ATFAEAT} GauEN Eb oldakaid e
Hge fEoE MGEIYS Y] AL JEudel He BWay sow

Holct,

1120209 Hat 22 1,179.9(/€=) 2 2HatstH 15763004 2,816,315¢9 0] Ho 3t
2 64,541 0|t}
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919%010], RAASAL 934%%2 AP Fngulgo HRES AT
geb] ASAAEA] MgaRgS DA S FEge st
P4 olct.
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AP FAAZY Frtel wet Al TR AHAEA BE H[ERIA 0]
SHES 1T 4 Utk dHdF FAAY W] 7Y WSHA REgSh=
BAAEAHE A7IAFEAteIt. A7 EAHE 15,000Km 71 A7 A=H7L
270,2309 02 FAazbEat 1,085,15849, stolBER|E 1,139,245¢1, W7 #2542t
1,616,722 Hote] wjg W2 fFo|vt, whehA AB FAALI AdHew
2 8A T U8 S8R A7IAEAE @Al bigte]l F 4 ik vidi=
FAaASAE= 11,700KmE 932 FRAAYNANE  AVIAERET =2

e 24T 5 de Aoz 245U
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rE
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A7) AEAe Hgadgde A 2 Bast g

k0] 20209 IMWHE €2kl 48] #5383t FAU7HE 7,068/ Kge g2

.‘

FAHH(Korea Energy Economics Institute, 2019). E3F gt=ro] 20199 A5 Y

TN sl 2A47EA HiERRE 37,413 gCO,/KgolB=2 F7] gt 7i4

Tt AR 2] HPE-go]  100%7F El&= REI00 Alo]AoA+= SH3)

= ASARER} BE AL 7|z uUAYer R oy §8< Hwd
Za7t qdth FYe 15,000 Km F3S floto] 225 2= 156 Kg9 +4F,

A7) 252 2,679 kWhe] 8- "a g gt} o] of, g=2] A &4 a&

55%% 7P3ettid, 156 Kgol a5 A of Bash deahe 9,451kWh'eltt,

urebd A7 AbEakel dmH] FAHES 5T HdiMe der 8] man

] FALS Boto] @A ET) 3,54 o]Ae] 8Tl @ rHTt

12 Choi et al (2020)7 L3 HHog d2F 1G]J9] 1kWh St A9l 277.7987 £4 1
Kgo] 4 0.12 GJ& A3}
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A 4 AERe] 471 BRAMS TAT ARHAEA

A1AAE

A71A-s2E gitel Fo dds F StuR AVAEAR 7]leo] ofF
EldAe] Qlol FHjHlgo] 7]E WARFsAte] H|ste] Ethe Hol AAHA
AUTE  dRRoR  AHREE B2 FHEIETE EY ATAREAPL
WAZ| 252 Hlste] HRT= Q1A]o] ZFotth(Axsen and Kurani, 2012;
Contestabile et al., 2011; Dumortier et al., 2015; Krause et al., 2013). HFH
A71A- 520 Rgulgo]l Adstts SHolA FHAHIES 258 AHE 4
AL, @Al HAEEE A7ARSAEY] Z]ee] mEA TSk gleng Tk
ol A7IAFEAE W71 8A-EA = T o - Aolgs F4E Al7|HL
AH(Dumortier et al., 2015; Krause et al., 2013; Lévay et al., 2017). wz2}hA
AE2Ee] WAE AHste aBlAkE ol Zled AsAE Al Fuisheiof
Skl sk oA B B

A2 AvRe  A7|A=R S8

B

@ A7e auge S43
oltE ol ES EEste] A7AEA e E4% A7(Chorus et al, 2013;
Hackbarth and Madlener, 2013; Helveston et al., 2015; Hoen and Koetse, 2014)2}
AH[RES] 7AEAR] dijt Bt A7|AHEAE 89 WA dit A7 (Egbue
and Long, 2012; Schmalfu B et al., 2017; Sierzchula et al., 2014; Skippon and

Garwood, 2011), 8|11 AH|AF A&A A7AEA o) o, £H-GH|LS
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k>

]

AAY BA ape pRE

anjare] @3 ool AAA oAgel g Fa @b ghedt g,

2

Z19dtt. Hagman et al. (2016)2 71& A7 2 AAA 217t 243, Aol
dEote] aHR FAH AN B4 AWt BEYY Ae AHsie, A9
Aeat Al AH FA FEGHE BAS Boto] A npA" o] 848
ZFA5toth. Sharma et al. (2012)2 QAE#H Aot F3 A4 HiEY
ZHAel digh AuE| Qo] wet WAz, stolBE|E, H7|2pEate] FHGHE

F3F FERAGHERA QlojA SAMEFE 7 Aelefof e FAHL
A71= A5 van Vliet et al. (2010)0] Ao& FHAH|-GA SAvlEES
THSIHOH, o]F Tseng et al. (2013)= 7| AF7F v|Estdd AA &=+t
eaulEdS oA 18591, Elgowainy et al. (2013)& HA4H]E 2ul oluz}
OhE A A=) AME-S 7 oIt

A7NAE2e] BAE 24 224ddS 2T A4 Wu et al. (20157}

MV

9tk Wu et al. 015k 2] 714, A= 717 So| Baage Ehries
Agdold 7Ee Agstel AF7 ABF A wat 9711 Aueles
Hrstel 7)) AAAE EAstglt

aulrte] AR @A oA thewt @e ofdgel At A A,

AMZbE Tl Blgel Eor ggste] 2gHlge EZoet BlFuiHlEe A3



st X 4 v AViHer 29 HEe Hdezr © AHd

NeUAetE  augE ojElgRs e

st Aleg Fasls Aol

=tH(Dumortier et al., 2015). IR AA] 98|82 ZISH A vH|-g2] AR}

Zleo] "t ATof g&FS vx]BZ(Nixon and Saphores, 2011), FH-{H]-89]

Mt Beskh B oA, /1R Wb odrh sleEgslel 9k

AR B4, &R G2 74

ShAE AR} 74dRE wdste] oA

Astoh 8 A &wot med,

d= s7ldle ool weEth

mpREe s frke]l EgAdel SQlth oAREAS] Higtewm dEEHE T|E

W71 A2 ] A, AA HE F, 24%7F A= H]-Eo) sigdetth(Consumer

report, 2015). Z|F 1087 gh=to] =2 4=¢]

222016 )lA  113.68(2022d)712] <]

St TFHlo] Y9 vi=E o 41.36

HF7|1bst Bk & dr BlE< HEs] FA45H10 ofEee] wEH.

NE EREES 2QUES Tl dold f7t BEUES ABdeld
UE A NS ISR B, 4SS ANEHS skl HA Gl

At 24 o) A8 AR A7 ob AmEA gt

2 A7t ABEH oL ol§sl] §7b B
o

i)

A7) A5Ael 7

HAe] RGNS Hasets Hd AAAEH BA AH

2d S HEE o TlesdFr1 i 27100 e AVIAFEAre] S0l wEt

2A9E olgate] dSstqnt. Aetd nuL

P>
i)
59
L
[
»
>
N
59
OPH

A oAl e
248 Fojo] 8 @9le] Wslo] oje 2
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A2 A2 {7 SFA4S 1t ¥
23

o,
>
offt
2
by
2
m
B}
e
Bic)

Nz WAPAEA AGAH ARAAEA Adom AsEE HoA
AEAE 720 yAZlBASAe HiEe] ARAAEFA wF T rom
TeE7] Adsint. deit 712 WAl B 1] ve vas 2o §7)
soagde  Eestn glomz e dHe Waz ug
Agrjdom golsldrt. 1 ARANTAL FulHlEe EAT Az

S EQS ug F2A Folrb glor] frtel BEUgol AVAAEA

o,
2

%,
=
riu
of
.
filo

ju|

127 grong ug ulwe] ofelgol gt

AP J)E =F YA BAEAE Bad LuA f7 2L
sl ARAAEAS wietor matele] mAlSteld W, A ML
E235tut g o] W, §7F BEUHL o IHL waEi AL shHTTh
watd AEAs @A AFeld WAZBAER EE dAAEAE uie

TAY S YA 71E mE AFAE 19 o Besa fote] WetE Bag

oL
B!
)
FUIFU

F(wait and see) WAHE ZPF £ Utk of=lgh AH[ZFO] oJAbA%

L

68



v

=
" 11, Av[REe] JASHG 252 Fap A2y Ui

f7te] WEES Aldom EIAF RIS GEDE oF WPoR

2 o AP AEFAolEolME ZHA Il AAl ZxAEe] HEaol

B gtato] 2 £]lste FHltolfo 21 7HA-ES 201098 2021¥714] A+ AAS
£3BSH A3 2RI Z2I-A0|2 % I (Kolmogorov—Smirnov)olA o FoJ&-&91 0.2, AF
1) 2 -9 3 (Shapiro-Wilk) Aol A 0.7429] FolgE=2 A4S Ad Aoz TEH

RE Furgo] 27 /1AL 201298 20219744 B4 AR 9 AT wg 2
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7w, FP(d,t+1)+ 7,FP(d +1,t+1)
1+r

FP(d,t)=U"“D’FP(0,0)=
where

U=e’,D=1/U
z,=(€"-D)/U-D), n, =1-7x,

(13)

FP= |2 Aol 27 AR@=0NARE AHA dd shetelde

o sbze elmste, m(myt 7lEAe el A

ol»
o
-
i)
ek
(7
juiel}
ofN
d

gEoltt.  oe  ZIZAEY  Hees  dulsiH, U 71EAATE
S7HEHAE)S AnEith 2 B9l Snl’ith

g7 Aol Qlste] 7|2 At 7HA o] WskE EAsled thEd 2t

FP(d,t+1)

FP(d, 1)

s

FP(d+1Lt+1)

a9 12, 712 At 7H4 9] ®ieh 1

Dyzx-sAn2k I (Kolmogorov—Smirnov)ollA  Zof Foj=tEQl 0.2, AfE=z-¢€93
(Shapiro-Wilk)#7gollA 05309 FogERE A= #Ad Aox ==HHUh
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T2 Adefoluz, JgAgely I 9 HE 8959 FEF2 EIo HFHA
=
[}

et wabd  Bao]  WeAA

H|-g-o0

2
Mo
R
=
o
>
offt
ﬁ}]_(‘

gro] &7 fjeko AejEcy ueh

ASAABAE ol Yheros mEehA ehc

FHE
9_
=
X
rr

Jn
1
10
ﬁ(‘

avlzpe] HH gl opAAe o obAA wCold war|uaEAtel
ASAANEA, T2 A7) 240 S Haskshe oAAd BHes FAHHY
0|2 mYsistyl thaat 2t

TCO,,(d,t)
V(d,t) = Min TCO, (d,1)
7, V(d,t+1)+7,-V(d+1t+1)
) d,t u d
CWalt( )+ l+r
V(T)=0
where

TCO,(d,t) = (PR (1) - SV; (1)) + i ASt L MRi((ljj :)I,-'\fs(j) AR
Cuait (d,1) = FC(d, 1) + MR (t) + INS,  (t) + ASV, 5 (1)
PR (t) = PR(0) - (BP(0)(1-BD(t))

i=ICEV,HEV,BEV

(14)

Vdps &4 7H0lH, TCodde= AEAY FRGHES OlHIGet Cras

JEge AEIge W, AEshe vgoE =% AFAY A% 2IL

—
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B

ojmjettt. FEFHIE2 FulH-E(PONM IHEZHAS] F7HS)E Wi, A
WSt A=HS(FC), FARFHE(MR), BIRUNS), A=(1)e] RIS

gebe Zog FHE A7HMEe FRgEgo] Arhulg AT SUskAw

A7 BEe gAEA  F= AFDAANEE G (backward

induction)& Fte] 2t =C W XA o4ARI o] w2 g4 NS

wzelo] HEdos B A% AH=0dlAe] 4 1S 52T 4 Ao
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A 3 A @2 AgelN anlFe] ARAASA A =4 A

H
4% 24

o|N

p—

3 452 A% dold

2 AFolMe GA ET aHAY] A AAHAEA B2 RES e
AFEAE Al Agste], =] A W AW B oE A nA REs
Atz gk 2 AS
10dog ATt ES

Ao BA717HS 202192 E 20308717, &
Al 3 AR AeAAFA vgaEA A}
Tl BA A mdz HAT six] zfole] GFm AE o] gt
Hl-gatolE Aoyl flote] F=re] dlEAQ] Ak AxAR] AhAHEAte]
FUE 71Eer stk Wadr B s s SR AT A AEARET 24

[T

7V we g A& EA(Korean Ministry of Land, 2020.12)& 4Heisto]

s slzom Agelgnh et It AEAANAE  FaAEA)

HE 58 274%E /1 RAPOIARR AgSI T 22 /1 22
A wEoR A £o4F I WEAl IEL Ak B ATl ol
whgelyl 9okl Relgoldsel WAE W@ Adde BN RS
#7119

A 3FME AR B AFATAR Aol HdgE= wgolA
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ore Aol ulste], B APelAE AulAte] PolA AEshe Ful8- 24
mEo] chekgt Al dET A4 gz wusiEe wrdsiln. olo] whal
TR AAl e wdste] @ sbEYe 2244w T AY)E

4,6907H9), iz 6765712 ARgotqirt.

A2 1099 BESLG WY wEHS J1F WEHoR Agsy
Jeht f7b WEAe BA ge] W] weh 1 go] ZeEE §7)
WS4 270 T Aue

ANAEAE BF 5% -
Agstan. 14 24 wEe @FmEATdel AAEA o

dgos AHHE Fotel A W

nﬁo
—~
=
o
L3
(@)
jos)
o
o0
5
w
S
S
=
—t
p—
5
w
—t
=
c
—t
(D
B
S
<
<
N

12.85%% AHEstgon, 33 24 23S FAR IF 304 W AFG0kW
& BRI el

el &4 =H 'yt 81.4YU/kWhe  ARESEAHHKorean

olah) 292.9¢/kWh= Argstaled, 7148 s a7

)

ol
[}

= &

Ministry of Environment, 2022). A7|ZHsxte] A%, 7H8 S| w5 o=t

als
d

=]
e

Az age] 2 Aol HolDE FF uyw RAL Folol /148 FH vF
FFE Brhsn

Sh B

r

7HAE 20229 @A, A= 4 FAHE BAwd
8,438¥/Kgs& A&ttt (Korean Ministry of Environment, 2022). 53t

FEZNA Y] Hagl D= AsA Ho Ef7|el 89 F & 34 Abget

o

74



AR = 71357t B2 Wzl Hlste] ofx 7] @A
Jovt wE £hg 7)go] JNIEIL Stk @A AEAATAY] w2 A
Hl-g2 F=2 wigg] H]go 7]Agtt. Iyt BloombergNEF (2022)0f w=wH
w2 7)E g i Aol wheb AeRg wiEHE] 7HA2 20109 1,183
USD/kWhell A 2021 132 USD/kWh2 <F 89% #H4stAth o]zt A4S
A% Ay a9 133 2k

71252k el Hlg2 EA/NLUA H7|x AEEE AENE 2
AFEAsE AfolA] ARESE otoley 7], &g 7], SM3 7] HujrtA

e wiE2l7ld Blg B 32.77%S ARgsto], v A7|e] whrt

I
I
f
ol
o
£

Ty 719 viEE7EaS FAo9thH(Korea Insurance Development Institute,

2016).

= 6 APANER A4 B4 AL 52 9

e

FF B FHGHE

. 7 A L I - - R Al

s 71A 7}A] (Km/Unit) (9/Unit) HYw Z=3t

S 67,650  -18,075 96.2 8,438 1,729 5,859

7] 46,900  -12,531 5.6 202.3 1,494 4,407

SRR 22,440 6,907 13.6 1,466 1,254 5,521
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1,400
=
= 1,200
< |
a . y = 6E+190e0-215x
wv [ )
2 1,000 o R2 = 0.9791
oF &
g_{ °
R 800 .,
N o
o .o
T 600 .. )
= °)
Ho 400 L
K ‘e,
) SR
& 200 I
& oo,
0
2008 2010 2012 2014 2016 2018 2020 2022

19 13, ASAAER} g 712 24

Sarpsatel A<, wWEAE 2P drdxsde] Fa ulg aslold,

SaAEA} HEe] oF 40%E AAFHEFRIEAE71 WA, 2018). THHA

dxo] gmujztAo] 40%E &t dmAdrIAHe] Hge FASHIAH 2
AFolM= HiEEY HE Hag&s Ar¥AAHY YT U|eH &KL=

ti2lste] ARg-sFAT.
FARS HEe] e, dmHlE, Hd=m, Aw, 2368, FAE, FH=

ol ZgEE o] dutHolt 2 Ao e dmHlE, HdE, Ae2 NE

P28 RASIQODE, FYPR, FAR, SYuEE fAES  vg

ek £ AZEAGAL JANBAFAR fA8S B AL AH

587 ol BAL BAT W, PWA Q015 FEstel, ARl B

FARSUEL @ 210 WAL AgStAtt 471 GRS wES ohd
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opgel

v

= AFAAE HiZIFel SUrEeE Aol FiEw, 34

Mg S8Rl @otel A 5%H, Hr| 50%9 Alge] AHE Exo

—_
v}

AtH(Korea Ministry of the Interior and Safety). & A FolA= 9] A-gAbA|
Ao whet A 7HERY] 27] AREAMAIQD 456,995¢S 39 HE 5%4 o
50%74 A A AldE Az WAr1EAbEAre] AEAR ARESEITE 7]E

dere §2 B A%A He0el s¥E w5 Ae sHsts gonz,

-
-

g Rzl 42 ASAAE Adstel Agstdrt. A7), Sa AR
Wi7lzEe] ot Alolo] Al 4 @lom=, @Ee] AMPAM 127F¢] wet Azt
o Fu Hge

>

138res Fastal glem JHEAB|Al 3.5%

ek

(o]
&
)

1—

%A
ARAAEAY) REFE 3T ARN AFSHe A3 wEIT 7 AR
M Aol AAd mzZoz IAHEC. T 72 mzZe T Oy
AEare] mdo] uhel Agolstth. 20219 J1E Fu Azl Fw HzEL
S00RHRlo| b, o] FT Mz 2250wHdolch AAH BEEL AAA Wz

Aolsht B QTAE TP B Q77 AFSHE Me HEFE Agstert.

Agd 20219 71F FId AH7lE 400%h, dlxE 11009 HERES
Agsteer. Loy 7lex kel mE e FAte] FufjH]-go] stetet FATt
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£ 7. 95 AFeIAe] RS A4 {4 4K 24 2L w9

srEhgl 4 ‘A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
A7 A4S 7.022 6,446 5868 5281 4680 4056 3400 2702 1953 1139
0 a7 #x -2k 6,920 6,521 6,083 5,600 5,064 4,467 3,798 3,047 2,201 1,243
F2 A7) 5,303 4,776 4,233 3,669 3,074 2,442 1,522
6,446 5,868 5,281
1 6,257 5,826 5,353 4,833 4,256 3,613 2,895 2,090 1,183
4,719 4,165 3,587 2,976 2,320 1,379
5,281 4,680
2 5,611 5,148 4,640 4,079 3,459 2,769 1,997
4,083 3,504 2,881 2,201 1,260
5,281 4,680 4,056 3,400 2,702 1,953 1,139
3 4,976 4,479
3,955 3,391 2,769 2,080 1,160
4,680 4,056 3,400 2,702 1,953 1,139
4 4,344
3,818 3,263 2,653 1,973 1,077
4,056 3,400 2,702 1,953 1,139
5 3,708 1,025
3,156 2,557 1,866
3,400 2,702 1,953 1,139
6 3,059 1,001
2,462 1,765
2,702 1,953 1,139
7 2,389 1,720 980
2357 Le8l 92
1,953 1,139
8 1,689 963
L6l 82
1,139
9 949
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I 8. 3= AAA Q] FAaAER B2 &4 7Hx] 24 A3k T &)

srEhgl 4 ‘A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
SR E 2} 7,775 7,105 6,439 5,771 5,093 1,257
0 WAz &2t 6,920 6,521 6,083 5,600 5,064 4,467 3,798 3,047 2,201
=4 a7 TSI SO OSSOSO a9 ss0 s 25 s
7,105 6,439 5,771 5,093 4,397 3,675 2,918 2,116 1,257
1 6,257 5,826 5,353
4,850 4318 3,729 3,075 2,347 1,379
6,439 5,771 5,093 4,397 3,675 2,918 2,116 1,257
2 5,611 5,148
4,642 4,120 3,545 2,908 2,201 1,260
5,771 5,093 4,397 3,675 2,918 2,116 1,257
3 4,976
4,469 3,955 3,391 2,769 2,080 1,160
5,093 4,397 3,675 2,918 2,116 1,257
4 4,344
3,818 3,263 2,653 1,973 1,077
4,397 3,675 2,918 2,116 1,257
5 3,708 1,025
3,156 2,557 1,866
3,675 2,918 2,116 1,257
6 3,059 1,001
2,462 1,765
2,918 2,116 1,257
7 2,389 1,720 980
2357 1681 902
2,116 1,257
8 1,689 963
el 8
1,257
9 949

) A= &



BA A AFel 20219 A7), 4 AHEAEe] 2030712 EHGH|LLS
Z¥zy 70229, 77757k o 2 WA 6,9209kde] HIste] Zbzb 1029HY
855 =2 Zlor LEHIY. I8y EAE AV|okeE A9 JHAE

A7|A-s2= 6,6459HY, FAAEA = 6,758 o P FASHA] o FF

- =

O

O

R 7HA e HekE ZlveEe Aol A Aor EEHH. A7AHsARe

A7 w49 oW FY WF HAE, ol FATHo= /3§ Ay
FYatet.

WA 20248744 L% o] BE Ashs 4golH Hgoz

dicte] He Aoz =EFEM o wef FEf 7HA2 22, 1,9249/L, 2,307
f/Leleh. #1093 7HY 2 8 7HAe 20228 69 A=29 AR 714
2,152 Q/Le= FaAFart Zujde] A dicter AEEr] ffsirs A
1047 vl e] 714 A FAET wE 7]E0E87F Qe ZAoR siAH
A71A-s2ks 202610 wiEle] ZhAo] AFHTE oF 48%Aajt oA IR
7}Ao] 1,6059/LY wx 27 MgFor wEEr)

871 A ZHAel Z1ERt k= 4RAEe] FHA A

cheat ol mAlskE 4 gle
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3ug 712 st R
____________________ > -

a9 14, BT anlge] AARER Y w4 A=
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2021 2022 2023 2024 2025 2026
e R e e R e R e —H <

EIX} |7 EX H3| EI HI7| EX ¥ EX} A7)
SR A7 e SXp @I e SX @7 oi7| = L ®7| 2 =X}
X @7 . EXp @z . o7 E =X
Ex oz A& B . Lo17| & 5}
LR 7t ¥ e i<
- Y
> TRAA LTI SR
S|HIO o= .
glere 2t StEf 4
____________________ > '.-
I 15. gk &R[RE] A ER) A B} M= A=
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o

o2 Sol 2059  SaAEd A wEQ,  2030%
SloE 2% 4 ¢ LEolth oled HF oAy s A=W BEY
vk 17 149 13 159 2ot

b= 4H[REe] A M7 AHsAF B2 AR 20244, 2025, 202640 ZHz¢

o H7|2-s2F Expsta, 3, 49 St PS e WAV BREAE FAfetH, BE
stEtale w59 stEhe B4 d7|sh= Zlo] A Hgfor w2E QI

= AH|Rte] FHH FAaEA B2b A 2025, 20269714 7&Kt
JH 714 WsE W
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offl
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22} 2ol A WAV BAER F4 oA o] WAshe LE(l, 2026)e] ES
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S8 onz 4,2 el A5 AA ol @ u, oF H4oz

_l

el

Aot Pr(l, 2026) = 4946?1 o= 5dE 4 Sk
AR Azl F7h] AR BolAE A9E EASHeH, A7AEA HA
B2 ARelA AZAEA BA obAAe] WAlSH: E(l, 2025% 38

He b Gk 199 SltoR Y 4 Gt mTolxu, A&siA 3

lo
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N
)
o
o
u
o _Q
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>
H
N
ui
f
:o—“_‘,
ofl
o
l
lo,
I
(T
rlo
Hel
o
il
>
0
=
R
k)
By

3

4
Pr(1,2025) = (J PGt — 026 E=Pr(l,2025) = [1

j%%x%ﬂ@ﬂ.

O

| o, 7tFe] s HA FE 4,2 A BUHE st AgEH+E
AASHEES I AAl 7Pt A SEolH, da Zo| kst 4
4= Qltk(Shockley, 2007).

1 4
0 ==+ (15)
2

7 AFelA S

9.1%01B2 A4 LT A5 HEL 6L1%olth wetd SaAER HA

Px

W 1A AWFEAEE 2%elW, EEHAL

Bt ARoA LE(1, 2026)°] =T FEL 5.2%°]t}.
1S4 2-s27 24 digte] 2 &, =

ARAAFA} ANAY FES =Y 4 Ak AIAFAL HH w4

oot Fe WHOR $E: @
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Woo et al. (2018) Mixed logit
Choi et al. (2018) MNIL, nested, mixed logit
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Lee et al. (2020) Mixed logit
Zhang et al. (2020) Binary logit
Jang, S., & Choi, J. Y (2021) Mixed logit F44 A
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U.(CS) =V,(CS)) +¢
Where (20)
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QU(Cs) 1)
=PV (CS)+¢& >V (CS ) +¢e,) = S (G guies)
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7,(CS,,CS_,) =Q,(CS,,CS_,)(PC, -m, + AL-CR)) - IC, -CS,
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CR =FE,-DD-FP (22)
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FHFo] fastnz by FA HlE 4285% % AA FH Fao)A st
4389/Kg¥ $4 33

27191 6,9609/Kgel A+e] 1,4789/Kge Arg-at3ict.
eh=ro] ¥t AHsAt w2 =7h o)l SA =W &9k vl A
ZAR dlolele] ZEEE A 1097t Agd A wuiR 1,472,7000
AHESHE oM (REAAIAR ], 2022), F=fa e S=AFEEYNA Algst=
A= FH4a 9% AmE Fustd 20219 A FHa £ 11384 E
AHESFATHEEA R 9, 2022). S Ab&2 20219 AiREAF AHEAEE

AAoldE 4.41%E A THE AMS =}, 2022).

£ 10, 97 $04 A4 54 A% 552 9 FF A5H 0§ dold

S o 714 &IH] 7ol FHAE Hxa

A9 (Km/Unit) (d/Unit) (Km) A Y

A 67,650 96.2 1,478 15,000 33,500

A7] 46,900 5.6 177.4 15,000 12,000
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A7|As2 T340 F5 B 2FHE2 AT AR A AN ARERE
7S 5L AHE5FAtHGyeonggi Research Institute, 2017). =G H]-&-2 $H=9]
TEEA A rE A AR Z8%H Korea Energy Economics Institute
(2017)9] A5 st 4537 Fujuet AxjH= ZFo] 4 A-Fat
Ao A ALEIF ZHE FUotA AFEottH(Korea Energy Economics Institute,
2019). +@FHl&2 FAFL-REEHLS B, o= Aol 5=t

T4 U7HE 439 Korea Energy Economics Institute (2020) 2] A1E x5ttt

T 11 A2 4 8 28 AS(EA: Kim et al. (2019))

&2t ¢l 34 +d 7H4
L= el (USD/10Km) F& i %) (10,000 USD)
£4:-0.625
A7]: -0.505 -1.321 0.0144 —-1.742
7M™ 0
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1. BogolAET 47 WEAH Aued nE zulze] F A
53} B4 g
avlge] HH ATAAFEH Ba deke Agsta gk Fo wenEe
S9golateat 471 WS Saol wet Ave] 2 Qe Wtk B3, #H2
& ele] @l wet 24 o] Eg 2 wWslE woln Ak AYI B
AT AL§T AW 109 47t dolHE T A7) HolHE Agatee T

1997dRE] ©loJel7p EAgt whEb 2 AUEe BAAE 2 A4
AHER 1093 gEo] At 20 HlolEj7tA] Sgste] BAstct.

20018 1€95E 20219 12€97k4] A 2047 §-29] 109 A FolE5e
4 1.27%00A 2 7.85%7t2] Wslstalet. g 208 FolE B2 3.90%=
B B AR 109 Bd $olE 2.74%E0 tha =tk WA

HE

Lot

TH 7L FE 7 HAa 12209004 Hd 20599702 Wskshale
208 Bk HAL2 FH 1559908 2 Aol ARERE 1,466€E tha
HE4S B 1.4%, 2282 1.9%% 71 B 2.0%,
REEFHA 9.1%°] Hlste] Bt 2R BF thi Z)

= AdEe E4904= f7F WeAd 4 HolH ZIkkE 104, 208e=
TSt FedolEe Ha, W, HUHE AREStel F 67 AluEeE
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FAHez #7F WEAH F4 dHelH Jkbe 10de=m fle o,

YRS Ha, BRE, AL AST A9E 4% Adee 1, 2, 308

67 Aluges Ao ZFEolu, HA £2 LEo] Hmo] zol= QAR
Hotdog 2 dAye] Avtet fARRt ATE Bt A7AEAe] B, 4
FujEEe] W Auges FoYIEE Ad 208 HagorR, {7t
Hede A 10d dlolgz  FAH} Auge 1otk AU 194
A712-E2ke] . FE2 45.6%= & A9 70.2%°l H|st] 24.6%p Rt
N A QoA FAaAFEA] o FE2 0%E & A7 8.5%K T Wt

FAaAEAE 6 AU HgtHoez uf FEo] W Z=EESICH
o] A 0% il gHeo] =EEC] HAGo] gl AeR EEEQe
FujgtEe] 7MY w2 AUEeE AUEQ 308 51%2 =EFSIth et 2
ATt Autel Al FAEATE B8 BARS 7HA7] fleiAls viE

71% AR ET wE 7|& AE7F aHh

E 13, FAoAE #7F Wsd F4 doly ZIZkel whE AluE e &

AlyE e
1 2 3 4 5 6
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B 14 A7 A2 B2 4 7R AU e 10 FdolAE 1.27%, Ad 109 f7F §1574)

o8l ol 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
AAEA 124 6,612 5085 5355 4716 4061 3382 2670 1918 L4
0 WA B2 E=t 7,122 6,679 6,201 5,680 5,111 4,486 3,796 3,031 2,179 1,226
F2 7] 5,406 4,839 4,264 3,676 3,068 2,433 1,522
6,612 5,985 5,355
1 6,415 5,943 5,434 4,880 4,275 3,611 2,879 2,068 1,165

4,783

4,196 3,594 2,969 2,314 1,379

5,355

2 5,228 4,099 3,457 2,753 1,975 1,115
4,687 4,116 3,515 2,878 2,197 1,260
5,355 4,716 4,061 3,382 2,670 1,918 1,114
3 5,056
4,535 3,992 3,406 2,770 2,076 1,160
4,716 4,061 3,382 2,670 1,918 1,114
' Coam a0 s 2w s 10w
4,390 3,854 3,278 2,654 1,975 1,077
4,061 3,382 2,670 1,918 1,114
5 o L00s
3,740 3,171 2,557 1,875
3,382 2,670 1,918 1,114
6 983
3,082 2,473 1,775
2,670 1,918 1,114
7 1,698 963
2,384
1,918 1,114
8 1,667 946
e s
1,114
9 932
e

136 i
| 8w

% A&



B 15 2752 B2 A 7R AUE L 10 BLgolabE 1.27%, At 10| /71 HE4)
o8l ol 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
A F A} 8,266 7,513 6,770 6,031 5,288 4,534 1,258
0 W7 BarEap 7,122 6,679 6,201 3,796 3,031 2,179
F2 7] 5,693 5,165 4573 3,929 3,251 2,517 1,522
7,513 6,770 6,031 5,288 4,534 3,763 2,965 2,134 1,258
1 6415 5,943 o361l 2879 2068 1165
5,435 4,916 4,354 3,743 3,076 2,342 1,379
6,770 6,031 5,288 4,534 3,763 2,965 2,134 1,258
2 579 508 B CE A U A S E R
4,708 4,157 3,559 2,909 2,197 1,260
6,031 5,288 4,534 3,763 2,965 2,134 1,258
3 5,056
4,535 3,992 3,406 2,770 2,076 1,160
5,288 4,534 3,763 2,965 2,134 1,258
4 4392 380 3221 255% 1834 1037
4,390 3,854 3,278 2,654 1,975 1,077
4,534 3,763 2,965 2,134 1,258
5 Coams 1,008
3,740 3,171 2,557 1,875
3,763 2,965 2,134 1,258
6 983
3,082 2,473 1,775
2,965 2,134 1,258
7 1,698 963
2,384
2,134 1,258
8 1,667 946
e 862
1,258
9 932
_ 88
137
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£ 16, AASA T4 S4 Al 2 FUBIAE 3.90%, AW 109 §7F HEA)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
WIASA 683 626 50 5220 | AGSANAOE a2 2260 R Ise
0 W7 @22k 6,774 6,406 5,997 5,541 5,029 4,452 3,800 3,060 2,218 1,257
F2 A7) 4,725 4,207 3,661 3,078 2,448 1,522

6,324 5,780 5,226
1 6,141 5,740 5,294 47197 4,241 3,615 2,908 2,107 1,196
4,669 4,139 3,579 2,979 2,325 1,379
4,652

5,226

2 5,088 4,604
4,652
3 4917 4,443 3,918 3,332 2,676 1,938
_ 4,417 3,927 3,380 2,769 2,084 1,160
4,652 4,051 3,412 2,726 1,980 1,159
4 o325 2588 1873 1068
4,262 3,789 3,252 2,653 1,973 1,077
4,051 3,412 2,726 1,980 1,159
5 3,693 1,039
[Eeee 3143 2,551 1,859
3,412 2,726 1,980 1,159
6 3,061 2,453 1,775 1,014
3031 2M5 1758 950
2,726 1,980 1,159
7 2,402 1,737 994
2335 1614 %2
1,980 1,159
8 1,706 977
_ Leo4 862
1,159
9 963
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B

17. 24257 S 4 (2 2: REIFelAE 3.90%, AT 109 47 W54

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
A2 2} 7,765 7,121 6,479 5,830 5,166 4,479 1,296
0 W7 @22k 6,774 6,406 5,997 5,541 3,800 3,060 2,218
F2 A7) 5,050 4,499 3,896 3,250 2,524 1,522
7,121 6,479 5,830 5,166 4,479 3,760 2,997 2,181 1,296
1 6,141 5,740 5,294
4,801 4,289 3,717 3,075 2,350 1,379
6,479 5,830 5,166 4,479 3,760 2,997 2,181 1,296
2 5525 5088 4604 Cosasl 2 205 L
4,091 3,533 2,908 2,205 1,260
5,830 5,166 4,479 3,760 2,997 2,181 1,296
3 4,917 4,443
3,927 3,380 2,769 2,084 1,160
5,166 4,479 3,760 2,997 2,181 1,296
4 o325 2588 1873 1068
4,262 3,789 3,252 2,653 1,973 1,077
4,479 3,760 2,997 2,181 1,296
5 3,693 1,039
[Eeee 3143 2,551 1,859
3,760 2,997 2,181 1,296
6 3,061 2,453 1,775 1,014
3031 M5 178 950
2,997 2,181 1,296
7 2,402 1,737 994
235 L6 902
2,181 1,296
8 1,706 977
_ L64 862
1,296
9 963
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18, A71AEA B2 54 7AW L 3 FoFelRE 7.85%, AT 108 f7F HEA)

2022 2023 2024 2025 2026 2027 2028 2029 2030

So et 5oz a0 s 02z

6,067 5,740 5,361 4,921 4,407 3,807 3,103 2,276 1,304
4,112 3,626 3,082 2,464 1,522

5,964 5,517 5,052 4,560
5,803 5,483 5,115 4,689 4,196 3,622 2,951 2,165 1,243
4,044 3,544 2,983 2,343 1,379

5,052
4,909

4,560
4,496

4,560 4,029

4738 4,335 3,873 3,339 2,719 1,996
3,339 2,765 2,091 1,160
4,560 4,029 3,447 2,798 2,064 1,222
4,034 3,669 3,208 2,646 1,955 1,077
4,029 3,447 2,798 2,064 1,222
3,648 3,142 2,557 1,878 1,085
3,447 2,798 2,064 1,222
3,067 2,496 1,833 1,061
2,798 2,064 1,222
2,444 1,796 1,041
2,064 1,222
1,765 1,023
1,222
1,009
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£ 19. #2252 #2F F4 7 YE L 30 Fef-olAE 7.85%, A'd 104 #7F HEA)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
SaAtEA} 7,160 6,638 6,110 5,569 5,002 4,401 1,349
0 W7 @22k 6,351 6,067 5,740 5,361 4,921 4,407 3,807 3,103 2,276
F2 A7) 3,841 3,243 2,535 1,522
6,638 6,110 5,569 5,002 4,401 3,750 3,037 2,244 1,349
1 5,803 5,483 5,115 4,689 4,196
3,677 3,071 2,360 1,379
6,110 5,569 5,002 4,401 3,750 3,037 2,244 1,349
2 5268 4909 ado6 4000  [ISAGTINNZ SN0
3,493 2,904 2,215 1,260
5,569 5,002 4,401 3,750 3,037 2,244 1,349
3 4,738 4,335 3,873
3,339 2,765 2,091 1,160
5,002 4,401 3,750 3,037 2,244 1,349
4
4,034 3,669 3,208 2,646 1,955 1,077
4,401 3,750 3,037 2,244 1,349
5 3,648 3,142 2,557 1,878 1,085
3494 3054 2508 183 1008
3,750 3,037 2,244 1,349
6 3,067 2,496 1,833 1,061
2900 2316 173 950
3,037 2,244 1,349
7 2,444 1,796 1,041
2266 1649 902
2,244 1,349
8 1,765 1,023
_ 1579 862
1,349
9 1,009
&8
141
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E 20, A7 B2 4 7 GE L 40 Fef-olAE 1.27%, A'd 208 &7 HEA)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
WAEA 7242 6612 5085 | Bmao e 06T 62 A6 0B
0 W7 @22k 7,122 6,661 6,165 5,629 5,047 4,414 3,721 2,959 2,119 1,189
F2 A7) 5,396 4,824 4,241 3,642 3,021 2,369 1,436
6,612 5,985 5,355
1 6,431 5,943 5,419 4,853 4,239 3,569 2,836 2,030 1,141

4776
4,716

4,185

3,575 2,941 2,268

1,322
1,114

5,355

2 5,240 4,089 3,439 2,730 1,954
4,693 4113 3,505 2,860 2,164 1,225
5,355 4716 4,061 3,382 2,670 1,918 1,114
3 5,087
4,555 4,002 3,406 2,762 2,062 1,143
4716 4,061 3,382 2,670 1,918 1,114
4
4,425 3,879 3,293 2,661 1,975 1,072
4,061 3,382 2,670 1,918 1,114
5 © 7% 3153 2498 1787 1010
3,775 3,197 2,574 1,889 1,012
3,382 2,670 1,918 1,114
6 988
3,115 2,501 1,799
2,670 1,918 1,114
7 969
2,426 1,721
1,918 1,114
8 1,683 953
1655 819
1,114
9 940
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B 21 £aAFA B2 34 7K UL 40 FHE)RRE 1.27%, Ad 208 /7 HEA)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
AR E A} 8,266 7,513 6,770 6,031 5,288 4,534 3,763 2,965 2,134 1,258
0 W7 @22k 7,122 6,661 6,165
F2 A7) 5,639 5,096 4,510 3,874 3,181 2,423 1,436
7,513 6,770 6,031 5,288 4,534 3,763 2,965 2,134 1,258
1 6,431 5,943
5,420 4,887 4313 3,693 3,018 2,283 1,322
6,770 6,031 5,288 4,534 3,763 2,965 2,134 1,258
2 5755040 S s 210 19 L0
4,708 4,145 3,538 2,880 2,164 1,225
6,031 5,288 4,534 3,763 2,965 2,134 1,258
3 5,087
4,555 4,002 3,406 2,762 2,062 1,143
5,288 4,534 3,763 2,965 2,134 1,258
4
4,425 3,879 3,293 2,661 1,975 1,072
4,534 3,763 2,965 2,134 1,258
5 © 7% 3153 2498 1787 1010
3,775 3,197 2,574 1,889 1,012
3,763 2,965 2,134 1,258
6 988
3,115 2,501 1,799
2,965 2,134 1,258
7 969
2,426 1,721
2,134 1,258
8 1,683 953
1655 819
1,258
9 940
87
143



w22, A7AEA B 4 ARG 50 FA-lAE 3.90%, At 204§ W5A)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
WS 6803 634 5780 5226 |NAGS2NAOSE L 226 o0 s
0 W7 @22k 6,774 6,387 5,961 5,489 4,965 4,380 3,724 2,988 2,158 1,220
F2 A7) 4,710 4,184 3,627 3,031 2,384 1,436
6,324 5,780 5,226
1 6,157 5,740 5,280 4,770 4,204 3,572 2,865 2,069 1,172

4,662 4,127 3,560 2,951 2,281 1,322

5,226 4,652

2 5,551 5,101 4,604 4,054 3,443 2,760 1,993
4,058 3,488 2,869 2,171 1,225
5,206 4,652 4,051 3,412 2,726 1,980 1,159
3 4,948 4,463
3,936 3,380 2,761 2,069 1,143
4,652 4,051 3,412 2,726 1,980 1,159
4
4,302 3,814 3,267 2,660 1,975 1,072
4,051 3,412 2,726 1,980 1,159
5 3,724 1,040
s san 2,573 1,873
3,412 2,726 1,980 1,159
6 3,088 1,786 1,019
2,726 1,980 1,159
7 2,424 1,751 1,000
2388 1705 916
1,980 1,159
8 1,722 984
_ Le8 819
1,159
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B 23, a2 B2 FA4A AU e 1 Folabg 3.90%, At 20E {7t HEA)
srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
A2 2} 7,765 7,121 6,479 5,830 5,166 4,479 3,760 2,997 2,181 1,296
0 W7 @22k 6,774 6,387 5,961 5,489
F2 A7) 4,981 4,445 3,847 3,180 2,430 1,436
7,121 6,479 5,830 5,166 4,479 3,760 2,997 2,181 1,296
1 6,157 5,740 5,280
4,771 4,248 3,666 3,017 2,291 1,322
6,479 5,830 5,166 4,479 3,760 2,997 2,181 1,296
2 5551 5001 4604 S osas 250 193 L
4,080 3,512 2,879 2,171 1,225
5,830 5,166 4,479 3,760 2,997 2,181 1,296
3 4,948 4,463
3,936 3,380 2,761 2,069 1,143
5,166 4,479 3,760 2,997 2,181 1,296
4
4,302 3,814 3,267 2,660 1,975 1,072
4,479 3,760 2,997 2,181 1,296
5 3,724 1,040
s san 2,573 1,873
3,760 2,997 2,181 1,296
6 3,088 1,786 1,019
2,997 2,181 1,296
7 2,424 1,751 1,000
2383 1705 916
2,181 1,296
8 1,722 984
168 819
1,296
9 971
87
145



E 24, A7AEA B 4 A UElL 60 YT oA 7.85%, AW 20E 97t HEA)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
WIAEE 6403 5964 5517 5052 450 [0SR A 20622
0 W7 @22k 6,351 6,049 5,704 5,310 4,857 4,335 3,731 3,031 2,216 1,267
F2F ¢17] 4,089 3,593 3,035 2,399

5,052 4,560 4,029 2,064 1,222

2 5,294 4921 4,496 4,010 3,449 2,802
3,468 2,875 2,181 1,225
5,052 4,560 4,029 3,447 2,798 2,064 1,222
3 4768 4,355 3,882
3,339 2,757 2,079 1,143
4,560 4,029 3,447 2,798 2,064 1,222
4 o4 3
4,085 3,703 3,226 2,656 1,955 1,072
4,029 3,447 2,798 2,064 1,222
5 3,679 3,164 2,570 1,884 1,087
3,447 2,798 2,064 1,222
6 3,095 2,514 1,844 1,065
2,798 2,064 1,222
7 2,467 1,809 1,047
2,064 1,222
8 1,780 1,031
1,222
9 1,017
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B 25, oA #2F F4 7AAGYE L 60 Fo-olAE 7.85%, A'd 20E #7F HEA)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
SaAtEA} 7,160 6,638 6,110 5,569 5,002 4,401 3,750 3,037 2,244 1,349
0 W7 @22k 6,351 6,049 5,704 5,310 4,857

F2 A7) 4,351 3,807 3,176 2,440 1,436
6,638 6,110 5,569 5,002 4,401 3,750 3,037 2,244 1,349

1 5,819 5,483 5,100 4,662 4,159
3,626 3,013 2,301 1,322
6,110 5,569 5,002 4,401 3,750 3,037 2,244 1,349
2 5294 aso aao6 400 [BAONIINZEZNNZGZL e
3,471 2,875 2,181 1,225
5,569 5,002 4,401 3,750 3,037 2,244 1,349

3 4,768 4,355 3,882
3,339 2,757 2,079 1,143
5,002 4,401 3,750 3,037 2,244 1,349

4 I
4,085 3,703 3,226 2,656 1,955 1,072
4,401 3,750 3,037 2,244 1,349
5 3,679 3,164 2,570 1,884 1,087
3555 3099 25% 1848 1012
3,750 3,037 2,244 1,349
6 3,095 2,514 1,844 1,065
2957 2416 178 960
3,037 2,244 1,349
7 2,467 1,809 1,047
2313 1680 916
2,244 1,349
8 1,780 1,031
614 89
1,349
9 1,017
87
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E 26. A7 B2 A 7 GE L 10 Fe-elAE 1.27%, A'd 1048 #7F HEA)

srEhgl 4 A 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
A7 A5 7,242 6,612 5,985 5,355 4716 | 4061 1,114
0 W7 @22k 7,122 6,679 6,201 5,680 5,111 4,486 3,796 3,031 2,179
F2 A7) 4,264 3,676 3,068 2,433 1,522
6,612 5,985 5,355 4,716 4,061 3,382 2,670 1,918 1,114
1 6,415 5,943 5,434
4,783 4,196 3,594 2,969 2,314 1,379
5,985 5,355 4,716 4,061 3,382 2,670 1,918 1,114
2 5129 5038 S s a7 Lo s
4,687 4116 3,515 2,878 2,197 1,260
5,355 4,716 4,061 3,382 2,670 1,918 1,114
3 5,056
4,535 3,992 3,406 2,770 2,076 1,160
4,716 4,061 3,382 2,670 1,918 1,114
4 4,392
ﬂ 3,278 2,654 1,975 1,077
4,061 3,382 2,670 1,918 1,114
5 3,728 1,008
O A 2,557 1,875
3,382 2,670 1,918 1,114
6 3,057 983
2,473 1,775
2,670 1,918 1,114
7 2,373 1,698 963
2384 el 902
1,918 1,114
8 1,667 946
e 82
1,114
9 932
&8
148



2. 7149 YEQYT aAE At

29 1L 7199 4 S F

A B2 =F(CSun 0] ofd EA

)
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o
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o] Fol 4wje] FH4 £ ulgn

fol

) 7199 ol @7t AoHolA dolnz Hdigho]

71 ool 1A mlEe o= 2ot

dz(CS) «
——=—S5_ (CS)-(1-S. (CS))-MS-(PC-m+AL-CR)-IC 24
dCS GS Eco( ) ( Eco( )) ( ) ( )
Skco(CS)(1 — Speo(€S) 2 HMFL MolBR2 2| o] opd oA Ftigto]
TN o 270E = MS:(PC-m+AL-CR) > 4-ICO|t.
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CS =GS+—1In

( Eco XICEV)

(25)

PAAEAE AFHGEL FO mASR s, 1

3680 digt 221 9 4ol Ht,

(Z

GS Eco(CS) (l SECO(CS))'K_IC =O
Where (26)
K =MS-(PC-m+AL-CR)
47 27k WA e 2L thet gk,
SEco(CS):
Where 27
K =MS-(PC-m+AL-CR)
Hal 12 trEsiE AZAeLe A2S A, 07 1419] e JHHE AL o
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2
o
(Ej K SECOSiceV (Sicev - SEco)
Where
K =MS-(PC-m+ AL-CR)
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tol e 13 A2
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=
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=2 A 1. Az 29 ¢S (CS_) A Si(CSF(CS-),CS_)= €S_; 3k BAGlo]

& Lol

>)
S,(CS;,CS,)=
a
exp| —| CS . +—| In “B"(x. -Xx. +Bx
p GS —i a 2|C| B ( i -|) B i
[ a
exp| —CS . +B'x . |+
s e,
o GO‘S-Ki—2|ci+\/(é‘s-|<i—4|cijGO‘S-Ki
a
exp| —| CS.. +— In “B"(x.-x.)||+B"x
p GS —i a 2|C| B ( i —|) B i

153




de 6. +H> A E4(winner takes all market) Fefz EAgct &, A
Stute] 22 4 FA7F 4@l Hrh

39 A 15 TEA| Hoke AF, A AT L BA R O
glo] & Ext 2 digoltt. Fel 20 wat FE 1S wEshe A5 XA
e S Fold AR AT FHA FA Fol distel, st Ex

CSi(CS_)OIBR, A ths FHE et 2k

BR (CS..) = {csi (%S“) it 7,(C8",C8.) < 7(CS (C8.).CS)
csM™ if z,(CSM™,CS.,) > 7,(CS; (CS_,),CS.;)
A4 oS w50 HFL obir] 9sto], thao] ek e
f(CS,)=7(CS;(CS.,).CS )~ m(CS"™.CS ) (30)

csSMine Ayszoli, €SH(CS_) & ¢S_; ol tiste] 71=7|7F 19 Ad g4eolt), o]
o, m;(CS;(CS-),CS_) = ™a B 1o whet 4=9o] 1A= o] glom, ¢s_;l
wret =2t H8(1C)°] AYez Frkettt RHH, m(CsM™, cs_) 2 FAF HE2
IC;-csMmo g2 nA o)A ¢s_;ofl whet AEF-E(S,(CSM™, cS_))o] TAaste
golnh wErA F(Cs_) o Sd, Sad2 AHE 29 T FASH ohaat

#ol =EHr.
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% K-21C- (“-K—mc)“-K
GS

o =CSiM‘"+%In G o1 G5 +%BT(XECO—X.CEV)
(31)
=3
a-K—ZIC+\/(a-K—4ICja-K
CS.. :CSi“’”“+%In S 2G|?: &5 +%§BT(XECO—X.CEV)
(32)
Sdl f(es.y & FaANA Fagke] 0ol B Jim f(CS-) = —0 0|22

dgteE oty mhebM dehd(cszy)

L

f(Csp€ FolA =2 & &
olFelld XAt C€S;(CS-y)olm, o]F csMmolth o]E Aot Rt

71-\:]».

CS’(CS.) ifCS. <CS'.

) , 33
csM" if CS’, <CS,, )

BR,(CS_) :{

urebd ol EASHH, RIEA]l F 2E & shte] X4 BAF fEollM EA -
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Abstract

Optimal investment strategy of market
participants under the market transition to
eco-friendly vehicles: An empirical study of

the Korean market

Saedaseul Moon

Department of Industrial Engineering
The Graduate School

Seoul National University

The global society is formalizing the withdrawal of internal combustion
engine vehicles, and thus, the automobile market is undergoing a structural
transition to eco-friendly vehicles. Under this transition, in this thesis, I analyzed
the optimal investment strategy that reflects the characteristics of each market
entity composed of the government, consumers, and businesses and the systematic
relationship between each entity.

To derive the optimal investment strategy of the government, a cost-
effectiveness analysis was conducted on the eco-friendly alternatives. The cost-
effectiveness was derived by comparing the life cycle cost with the GHG reduction

by considering the cost of fuel/charging infrastructure, which is essential for the
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transition to the eco-friendly vehicle market. Unlike internal combustion engine
vehicles, eco-friendly vehicles have high purchase costs and low fuel costs, and
because they use other fuels, oil price volatility is not directly reflected in costs. In
this thesis, to overcome the difficulty of cost comparison by consumers due to such
cost structural differences, the optimal purchase timing and purchase alternatives
were derived using the real option method, which is effective for optimal decision-
making analysis under uncertainty. Particularly, for eco-friendly vehicles, the
downward trend in battery prices was reflected in the model to reflect the
characteristics of rapid reduction in production costs as they are still in the
technological development stage. It is difficult for private companies to invest in
fuel stations owing to their low economic feasibility. In this thesis, we studied the
optimal charging station investment model that reflected the indirect network effect
by focusing on the fact that when an eco-friendly vehicle manufacturer directly
invests in a fuel station, it can expect car sales revenue through indirect network
effects. Particularly, the practicality of the model was enhanced by utilizing the
discrete choice theory, which can empirically estimate the indirect network effects.
All the aforementioned studies conducted empirical analysis that applied
to the Korean market, which is focusing on hydrogen vehicles unlike other countries.
The result of the empirical analysis of all three studies suggested that hydrogen
vehicles need further technological progress to garner attention as an alternative to
eco-friendly vehicles. Accordingly, a policy of transitioning to zero-emission vehicles
while transitioning to the most cost-effective hybrid vehicles is needed.
Keywords: Fuel Cell Electric Vehicles, Engineering Economy, Cost-effectiveness analysis,
Real Options, Indirect Network Effects, Game Theory
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