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AlAHl(solar PV system), O A AFAIARI(ESS, Energy Storage Systems),
AP REYAZ(SMR, Small Modular Reactor), 7HFEAA(VPP, Virtual
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Commision) H& 2222352} 2222-A% 9] A8 A A4(20204 9€ 17<,
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X4 7158t ZRAEL} O L{XVHEH Arel OLxZigt Faol

R T QL] A0 2 T §)om, 7K SALTH A Rz o]
FEFEE Sh= o] 95 AR B Belhe e ARAQ
Aol |3 9ick

2.2 719 QIZt ZAOR Mt b7
ulo] ofuix) JAe AR S FAS BT wlolA Wit
MR ZA(A LA, A 24 57 FEHe AR B A% 1
QU ol et AFHE 71484, ouiA] 422.9] Ws}, B 71597,
]

97 0] FALL AFAS(AD REACIA, HloleAlE, S22
A, A7 13 ARAVE, YA daA|0]eh -2 1 FoF4] Kol A AEA
Fdshe ol|A] =80 A&5HA 4-85k= A2 7FsAl . Amazon,
Microsoft, Google} 2 7| A& XA 0 2 thsle Ay LEED QS
F-=31a1 A7) AY AL A 2HPPA, Power Purchase Agreement)S A2
SkaL QIok. oA Amazon> 2023974 A AAA 0= 20GW7H d+=
Aol 2] AT A KPPA)E AlAstH AlA 2] 71 H7FodA|
AR BAdsF tHFarber, 2025).

AGOAAFA H LI (FERC)2] 7 222259 22 1A Hgtofl fJoi

136



0= A oA X1 e 2 Lo AJARY

4| 2] AHA(DER)S] = 17t $4 HEE B AHA]7] 9
Tesla®] 7MAAA(VPP)Q}F Sunrun®] =8 %F{DR, Demand Rseponse)
L2 9 52 AP T2 AAE skl Lo, 338 AlZFof et
T8 274 a9E ISt AR 4njR; 7He] AeA AAE gL
ATHINREL, 2023).

TZFSA A A H 9 P T oS 7he/d SO RS A dTh

IEH o] A (IRA), 9 Rl =2}

2 AR H(JA) so] Aot Al 719 Al A (tax-based frameworks)=

7| AE0A Bt AT F2; S Algolal A7 FAE fEdTh S
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A A" AIZHE 3 5 ARg A 0% IS 9 HEsto] A 137 51e] oF
32%5 AAH 0 &2 thgsa Qirk ok, ERCOT] Fuj<= k8- o H|H(FRR,
Frequency Response Reserve) Aol Zrosho &4 A7 1205 &
o9l Hl-&= Aastal Utk o] At ®IZt7 o] AYa.9] 5542l
AR 7)55HAA FAlO] o] QM ) 85 PES = 7]of e 4
QJ3S HoJ&tk(Shi, Xu, Zhang, & Wang, 2016).
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Google2 Q2251 Pryor Creek®] Hlo|EJAlE]of] &4 A9 215+
(DC) Rl AR IS F5510] BE HES @4 Ao = I3gstaL ok
o] A|ARIZ 30MW 522 B, 10MWe] A4 AR A|(SOFC,
Solid Oxid Fuel Cells), 10MWh9] oA AZFA| ARI(ESS)= &5t
UoH, 17 A¥A A7|E MA 0w 35 Ert oy} o] AH=

Aol thA] S35te] A e Qg ol 7]ofstaL Q). o] ZEAE=
HI7EFE O] oA Q1) o] 5 A T99] o x| 50 & SHE

T JE RS HoFE Ar AItH(Zhang et al., 2023).
= °© A2l THolA, = AEyoltishy Mtjofo]al A

(UCSD)<= mfol A2 12| =0} Hlo] B AllE] B8 Alg) o] )] AllE AAIRIT
o] A|AHLL- 30MW +2.2] ER A (CHP, Combined Heat and Power)
A3t B g, oA R AZAI ARI(ESS) = Btoto] B, A4, HolE
Gl 551491 HolE FAlof| 73ttt Sreedharan et al.(2016)0] T2,
AARLE ot AU A AH-E 78%E 2795t ATHE oF 2.1E9] o4k}
EH4(COy) HilE= 3195k it tie} H 537180 543 o= 95t=
U054 A8 ZEET Q9] 52 A oA RIZEFE9] oL A] Alglo]
Ad 75 HojF= AR

>

o
olﬂ

O

o] &gt tf-g-o] @714 UA| £X|of TLA|A] gh=the A2 g 4
FAOA 5] =3dtt. Michaelides(2023)0] W=, MIE
AEHARA), Al o] % 2022 RE 2024@7HA] AHd 4 Hlo]
F2]0f| 5409 g2 o)/do] AP A] R AR AFAARI(ESS) 1zt
EAE QAT A7 ALS A AR 0 2 8 4=8.9] 65% oS F3okal
ULt O]= T3t ESG A=Fe] Aol oy}, A7] 8+ A A 35

m
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o] A28 47
ol
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AJAF

3.3.3. ELH0fIL{X| X-H(DER) & X[AtE] FHH ET

ujste] o]

I;:]_—A

HI2H9] 5554 2ol T, WKto]
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X&57Hset BRIEE OLXHE Ao o Axiziet Fatol Wt

45| Z7ksHe Ae5ast 71591719 Agh, A9 222Gl sl
%H oflui ) AZ-L A3} A2 7]9ke] EAtol U 2] AHADER)C.2 st
o}, B30I AADER)S Tt 71&841e] AHgo] ozt A

FEA oA A Avlo] A Hold 4 A L %A B
sgska 9lom, ofo] ket ofulx] AAge] Sl erei At ALSl A HeAS

= A]0f| Zheleks oAl dske et 9ot

N
18

JHEARQ] A= F22EF ¥ Q] Sun Valley tlo] A2 12| =}, 0]
T2AEE 2 5MWH B T4, IMWh 82F9] 2] o2 aie]g] AlAH),

188 S EHIEE 35 AdiFE Tx|o] 585 3007 35, 5,
A71E Ala3tt. o5 Bofl Wt o] vl 41% AL, A7 FHA
A7FE 60% o)A} TH=ZITHNREL, 2023). E3E o|87]7], B4l 94 7%

I

s B A 20 AFdS FESkE H| 71 59] A9 i
= 18 A T2 FAtoHA] AHA(DER)O]
oA 2GRt ok 2t 18 FE A A Aol 7o = E2

HolE o] ZRAE= Tt IEE} 52 Hol A AN Bl5EE

1

d

ox,
Mo

A Lol AT Al A E H Yk -§FA Ho] T A 9ef 20239
B g e 3.2MWe iE 2] Al AR 2MWhE AR vle|32 2] =7t
A9 o] AILRS A A A vl At Sy a0 R A5 4
Q=2 AR A 20249 39 AT FFE9E A8 A
OF 7A1Zt B FUEUS B UL QYA 5 B Au 2]
AGTFE A5FoRA 57 79 FHE YAUHDOE, 2024). ©]

[PR=E=)
TZAEE AU H(FEMA, Federal Emergency Management
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Agency)¥t 71| Al diS- AlE e A= 0] )lom, TE =AISZ S| H4to]
Ag=]o] Qlo] Btz AHA(DER)O] ZA] 3EHO] 7ut Qlzatz

7152 & 5& HolE.

F72-9] Brooklyn mlo]Z2 T 2| &= EAM U 2] AFA(DER)S] Bt A1%F
ut3 2 Rl(disruptive) B8 AR E HolE. o3t = £S5 7Rt
P2P(7H]1 7B) ofluiA] A2 A8 S8l 7Hgo] Yo eid A
A e o = Sk Qi oA A7l e we AU Eek oyt

A1) oA An]o] dit SAFE £ 4 At o] ZE2

olgt A& BAOIHA] AHU(DER)C] Tt A U V&S
Holdrhs S HolErt. ZAteuA] AHRA(DER) RIRE 412} A AR 7}
0 Al 2g]e] Alglah o] Ad 2o g Fold 4= = 7IHhe et it
S FEEE FE O Z2AEYT J8E9 o SPISigTHY,
AU A] AFA(DER) T2 =9 i 25 EAtelstal 2|9 49
SA A 02 HSA7]AL QU vl = G F = FF AU A AHA(DER)®]
A Ag29] 15~20%F A3 A2 s, o] S ¥}
AsH A S, A Ad 2 o), WA £ AR -

AtHDOE, 2022).

AHARJ] ASANA AdS 2vke AR A4 &2 275h

4 9
28R ARAZ|T Y. BAoUA] AADERS FAE $7 A2,
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3.4 YKfE 22
3.4.1. AHDS|XZ(SMR) 21ZH R&D & A|HALA

2}20] o U 1| ATHE: Tt oA A0 A Wol, 714 e, 4
MA, A T ] SRl Ae 275 itk oleist 724
Hsle UAY BB Ed] 4guEUNREMRE SHolH E3s
ekt 7120 By ASRE $9UEY A, TIAE £2, 4]
A47)710] EAQ v, AP REARE(SMR)= B ESL 44|, AAH £24
M5, Wk FE0) 71 ATE BY o= Tk ARREUARSMR)E
3] 717k AR ARt ofle, wikk FEet BgY1we 24 of
A YeAE GAsks 71zl

f

718402 APHEURAE(SMR)= AA &, Y244 S5, A= AlLH
SOollA P S E Aot thEA Q] o= NuScale Power?] VOYGR-122,
ol AH-d YAZ(PWR, Pressurized Water Reactor) AAS
Zbe0 Qo BE shug B 892 77MWeo ™ 2 127|1744] &
7Fs5ltt. o] YRR E & AX|¥(pool immersion) AAE S5 YAZ
24, 5718871, 8715 S8 54 Aokt VOYGR-12+
A L3](NRC, Nuclear Regulatory Commission) 2-5-E
A7 Q15 W2 220 AP HEUAZ(SMRE 71&4 41285 FH

170



0= A oA X1 e 2 Lo AJARY

ﬂ

£ F5T W3 A= X-energy?] Xe-1002.2, dF Y22}
A2 I8 AR A=(TRISO, Tristructural-isotropic particle fuel) &
ARgole 112 7FA WZFE(HTGR, High-Temperature Gas-cooled
Reactor)& 7IRtC & Sfof 12 4 W 4HQ1E ¥ 88 7FssHA &irh
Xe-100-2 A8 BAHETE ofu 2t 4 ALY, Sfe} Al &, =1t 22 HofollAf
TE9 o ZH] gEtASIE QA% /=T QtHCenter for Climate
and Energy Solutions, 2024). o] & 22 MAE S4F7 188
Arl-golgh= ZH2He] Aehd 332 7 AP HEYAE(SMR) 7]<9
A2 ohast kS & HojEoh

ZH A ouA] AlAE) Zdghe] i 0 2 A AP e A= (SMR)IE A

gk A3 vl 2 Y A 2Elyl F9tE o] Qi ]“;: 59, NuScale2

(Coal-to-Nuclear) A& 25k Itk o] FHZL2 7]& $4 OWEP
SRE 19, A QAR AAIS -8 =M X BAIE SR A] gEorHA
HEAolE ST 4 Aot gl ARIQ FERRY] HASH A8 ZeAE
(Carbon Free Power Project)= 20299 49242 HIF = 6kal 9lom,
Al w8 AW = MWhe 90~1102 3ot} AlEd|o]d Ao W=,
LT iR A AR S A o] 3= MWhd 60E2] ofsk= si=te
+ U= Ao Z YERGTHUtah Associated Municipal Power Systems,

2023).

ot

H, X-energy= T2 A G AFS 29 ZHZ Ao} AEFHOoZ
AAR & AFFEREo AUAE TFokl ATE ©] AR

A2 & JAF AR(TRISO) 7IHt AAl= 11 A& 7], & E8E,

ut

sl
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RS Sy M40 R SR RA ol PAS Sust k. Ak,

HlE 2R ASE $84S Folv] Aol fd $A AT B b
o}

H] Alo|=7} A3t TerraPower= 7F8 291 AP I A Z QA 5}5H7
At YA (flexible nuclear) A& 75
Sl= Natrium Z2AEE E3) & thE fj ot AASHT. o] A|AHL
W5t 23 AHAIE B FHIE AL A Al =27t G5 o

o|F A7z HEsto] FFACEMN, Sto|HE|E mlo|a 21 G-80

o4&l LdE AFITHDOE, 2022). °|24 AP LEYUAZ(SMR)E
71AESE AL & ofyzh, AP A] T LR =0 T4 24 =
(dynamic balancing too) 2% AF2]uj 1 5tA Hrt.

_

4o
ol
L
ol
.
of
S
N
%
<t
o

o]t 7 7| Y5 A2k AP EURFE(SMR)= E) oL x] A|AEI9]
9 FHPgT A Axpe] o] DA SR E Bt 71E 1=ty
Z¥H(NuScale), 418 11 2H 9] @etASHX-energy), 5748 == A4

o9x]9] #% ZH(TerraPower)°] olof| st AP HEHAZ(SMR)}=
gt o] ofuel, ofuiA] AAR] H3hE: 915t Q1xet 7|8k infrastructural
anchor) 2.2 7|53t o] 29 AP EL 7|& 7o) A4 =g Y
AAF 9 2315 o1& 1), 2P EEYAZ(SMR)E U A] AYEfA] ol A]

Aol T A&7Vt ARS 44T 4 YSL BolEtt

09_.

ARV S oA ARREUAREMR) SHre] a3 HA|zol
7167 A 7154 Ao, AEAEL 18 0% s e A4 Hs
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[¢)

e 87RI. APREIAZ(SMR)E W2 148 7, ZEstd
/d(modular scalability), 7] 1z} Fx1eto

Zreth 34 716k diAARS EEs) AR2H]E A4, o ‘1 At S5
7FSSHAl St B 22 V1€ U tARET S Tl FEwE =
8ol gt NuScale E Xe-1002] 27| AH2H[-82 7|& tfE YA = L}
2 o o, Uig A 5T 220k S5 714 o= B8] it

4

i&
19
anl l’ol'
r J
olrl
15
o
o
o o

o Stk AU B0 mEr, ARy R0] A A A A}t AYANTE Sl 7h
HaE AL NuScale?] #535} BHAT/I= 2035W7H4] MWhd 5098

o|5t2 "ojd 4= JHDOE, 2022).

= =2
a AL ojfnh. AP R EUAE(SMR)= M= AA Fot
FA] 29 54& 27] g2, 7Ied 2ol of4ds| Sat FHoR
g3ttt oo tig3st7] Asf vl= AU AF(DOE) = LFHdA=E AF

A AE WA 9et B2 AAE vFA3H. NuScale?t X-energy+=
7¥7} 12~149 29 5+22] ARDP x}l SH o, o] F i 50%7H4]
AR F7F A LRITHDOE, 2022). ©] Aok g%t 7|Wto &2, 473t o] 1
2 AlolTk Abgo] JPE R, Gzt FA|7 TR A E O] FAES 54
SHAM = 70| A &3} Y offof A Ad S FAL & UES
AA= o] et

A

A 2ol A il A A9l 94(NRC>— 71459
Aestn odet. AAEFALANROE LAE, A8eq St

(COLs, Construction and Operating Licenses), APAAI A5 7hAask
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A= vkt NuScale?] A AA| Q150ll= 4271 €0 A8 E|A1, o] %
Y AA19] 34 YRR o= HHEAIA g 7o) HA|E L}, olo|th e H A kA
(INL, Idaho National Laboratoryy= QFAA AY 4 B2|H Al E5do]lAS

93 A% | AEHE G2 okl FYH A7)0 15t ik

(IOED, 2024).

Ty 71EA - AAA aQINte 2= FE6HA] ehoH, ARl 84wt
34 A&7 B A Z o]t Krall et al.(2022)= AP L EAXZ
(SMR)= o] Ae8d o B2 129 722 BT & loH, S3H53
H 7] A Ago] A &S 75/l Qlof H7E B ZAIE A3 ¢
Acka A3l ol th-&-5to] NuScale> B58E A= A% 9 A4 A%
SF8S /NSl 2™, X-energy= A5 T2 T&E YAE AR(TRISO)2
714 bR S FESHAL T TerraPowere 889 2 A4
UEF dA=ZE 3 A= AA 7et I, 232 ELUAZ(SMR) 28
H71E e Qme} 152 A+ Folth

AF21A] -8/ M = AP HEUAZ(SMR)= 71E tE Atz ETh
3792 R1 H7HE WAL QI o]l E01, NuScaled] @275 F2] A7 3L
YA HE, 71E AYe] 53, ©ASE EHetY] YA 5 olRE
A AR} e] ARJE REAL Qi ol Esial A A Holh= 44 914,
Az HF, w7l 2A2 vlsi2/gel dietk -7 o 3] EARHKrall
etal., 2022). WA 7|24 S HolA7] HsiAe, U7t EAEol
T2, AG9ArR]ete] AF 7155, S A d 2 A A ool Fxpsfiof
.
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AEHOR, 2YLEUAR(SMRIE B Y42 BAS ol 7]
e, A T A, A RS AR TRA A PR

RIZHREO] 7|4 ATt AISHE sk ShE, HRE et A AXE
o] AlAR}ol A} 2841 7)o} ). AP RE AR (SMR) AEA 2]
2R SHL wzte] AEAw BEo HTH xpl §dow

T o= oA g AJH o] X[ &7hsst dAHE HAlE

5
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3.4.2. 2D EAXZ(SMR)2| Mix| SflEf Y 88X

AP HEYRAE(SMR)= 17gH] HIFO] £2 7[eE AHTAE dof
FE3E HeE]Y] YAl 7e AR oyt Al d, S6-4, FHH
7]9to] 3] nies|ojof Stk 2 9 Hjoga I, dAEL QA<
T8 AHZA Z2 oA viA=e] gt ey FE o] YRE o]
45 AAGIIA FHE: ol A](zero-emission energy)= A7 2J=HA,
A0 A] NS 915 A A A Al HHH o= e et

A AhY HEAR] AY HAUEZoZE HHIFEANAFAITC,
Investment Tax Credit)2F A HZA(PTC, Production Tax Cred1t)7}
ULt Al 48EX(Section 48E)= FHHIE oA A] AH]of tsf Xt AA|H]-8-2
30%7HA] MAFAS o]-8okal Aot HHH, 45]F(Section 45))+ 71&
AT 0] sl kWhE 1.8MES] AAFAE Al5shk=tl, 2023
70 o]F- o] Sl Alqf AP HLEYUAFZ(SMR) AH7H] S| A-8ETHIRS,
2023; DOE, 2024). T3 7€ 8% 2391 45YZ(Section 45Y)+=
SIS 7B 0 29T A BEA] A4 %”&%ﬁ}—tﬂ ol= THA Aol A of Tt
ASE AL A Qo)A Hlojif AFet AeS ofn|ettt. o]t AlA|



a
)
flo
=]
i

2

AEo] Yol E(RR)T £AAZIA(NPY)E AdHo=
Al F|BEARE] HolE GolFkT). g Sol, 109 T 2o
AYREAAZ(SMR) TR2AHEC] 30% AATAE Hgohe A Ax
Hijo] 70] G2 Z0}5H, o]tz B4} RS o] T ARH|EE 74|

ANEAQ) -l 8} TR 2018 Q7H|S B A THE 714 2THNREL

E 5hto] A HAYSE | AR Atst §AZE TH=(LPO, Loan
Programs Office)°| 2>%ohk= A|172(Title XVII) 8AESA| Lot} o]
L2 TP £PLEYAZ(SMR) Z2AEQ] ZEYFH 27] TA oA
LYSh= A2 BlATE ARARIE AR o mM, 99 27] 9
Aol RITHEAE 90 E & UE T Rt ti#A] A AR == nAR
Palisades €A FA|& A&Est2= Holtec® SMR-160 Z=HET}
UoH, o] LA E= 48F A|HZA| e} A AR S-S KT E-E5hL
QItHHoltec, 2023). Al USNC(Ultra Safe Nuclear Corporation)+=
ElulAdictet Helste] W& AF-AYsa2 ARt vo|ARRET
HAZ(MMR, Micro-Modular Reactor) 5 Z2AES 3% Fo|t}. USNG=
oF 59 2] 79| §AHZZ A8 AR SALEIH=(LPO)Y] 27
AARE w31 QITHDOE, 2024).

o]2|gt §AEZ-2 LA FHDOE) 9] 17 9A= ASZ2 TH(ARDP)
AFH o AA= 0] et IFUAE ASLZ IH(ARDP) A% 7|19
&4 o] HE DY B, SAZETHR(LPO) AAtelA -4 Ak
o] =jm 97 9 A® B7EC o] A A Ve A ARE 8,
123 3FHR1 837 olo|A = B ARE BT S B0l 17

N

4
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Az ASZE=TH(ARDP) 78] 7192 X-energys AR L27FAR
Y= Xe-100 GAMZ AJ1S M8 Folv, Tzl A kof 7]uts|

BAILEIAS(LPO) 22T E 179 G2 1L 2T SAET S FHI]
(DOE, 2023).

FAE FA T2 A2 ST REF AT H AY ZeAE
(CFPP, Carbon Free Power Project)= AR 7|3 Agto] F&ok=

f

Ao g ST AA Qlie}, AlA QIAE| B, Mt A°KPPA) 5 ZTRH
T2 29 17| X & AlBskaL Qlek HUlAF9] A9, ElUA ] H(TVA,
Tennessee Valley Authority)< USNCQ] Z2A|Eo]| 22| & A|lFotal, =3
o]A(transferring water rights) @ S JF B71& AAJ5kaL QloH, At
Q15]71e} B gYsto] Al&AA AT £t USNC T2 A Eo)= ujo]4
205 AA2(MMR), 94 Ak v]4] FEsHFCM) HA=, 127 95

YA 8 54 A 2g Aol ZEHEI

I

T B8 2 A @A Blaak ous £ 34,
Lol A HRA), 713 AIGEAE BA 2032745 A g5 m],
372 o] wre} 249-517] whgo] 4] A2 g o] chet
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24| ZAat) 24, fo}uiw%(wou BARSE G5 A

A Al T2 Ao ez E 5 Z RoA A7 A Bl it
Bl Rl Qlok A, AlAL 28, %Zﬂ AA L B3 531 Sa7]go

A A1 AQRNA & 27 W82 ob |3 A= ol That Hlgo
olol| 31 ek,

—

23 28 TEUAZOMR) WX9] HFL 7|2t ozt o2 Sepit

2 720) FET S 2 Uk, AP T 4F FIA

oRd, APHAIR), T8, T AR oFPEE BT AAREA G Sastol

sju, F A5 Q15]71ok 1814 584 YA L A SEUR 7o}
A9

A}, AYEEUAZ(SMRE B 2 A7} opler, 71 Al -
BIZ719 A5 B AR SAI] g BEA vl ol 4 8ge] AT
L sk ek

3.5 4f-7A B

3.5.1. QIZHFEO| NG ¥ HHIIA Qe Az

SHAE= %f%ﬁﬁ‘ro F8 ez A5Hi Qv e tH e 2= A4
ANUA = S22 A2 Alofshe =714 ddg 13T o H3lX]
A= (bridge fue)ZA 9] o] AP HL At £3] vj=2 AL 97

3l AlA 2] vk *@&%2& s, Ao A7HA(LNG)
lzzhe] gri= FA1A B FEet oflv 2] FEE FAO] @45
I Ard o= sl Qlot. Ty 220 SE2 et 3E EHE

Hol, TRt gk 7|eS et Ao Ettke ke = o] Eslial 3loH,
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Ol WFHE F 2 o]Fo]X| a1 Qlt}. of 7]ofl= gt A7t gha 2 - -8
ZHCCUS) ¥iA], EraF2] A2 =] PRS- B3 A SKelectrification)
5°| ZFEHGillingham & Huang, 2021).

ol Mgk T3] e A9 Ak oftt. ol Wizl
A SilE A=A 0= FApsiaL, FRe A Bl A ZHJHAE 9
ol AHstal Fiedhe 24 AW WGttt o] 2o F22 ol
A AR S A B, v]=9] ofju] 2|3 ek A2f Lol A A7k

4
Qrels} Zh A ghojg BAlshe o olrk

7Pg FES Wt Al F St =] ti#A] HIPHAZEA(NG) &
Q7121 Cheniere EnergyTt. o] ]AH: m]39] F.8 WS A7FA(LNG)
TE2UARA, F %22 5= vli&E Bi7(CE Tag, Cargo Emissions Tagging)
AAEHRS YRt 7] Folet. o] AJAEE o4kt (COy) H Hg HiE T
A @9l = S7g6taL LA Sketo], FH T A22] AP A 24

&
& A &S ARSI 591 Y s A=l gt HiE 7S deid AR

Tag Al&ES ;%611 A FAE £t E}(IEA 2022). 20234 71&,
Cheniere Energy+ 3729t £ o]4f2] MSHAZIALNG)E +25192.H,
A B2 80% ool CE TagE -8t ol= GA #¥te] L&A
WSS Holf= Z0R e BEio] =& AR 0T AR 125
Hkggict. o] 2fgh A2 Tl 7|&4 By Hol, =4 353l tigt
AZE 75tota 587180 AMgShe ESG B7F 71EE gttt

olt

SHA, Venture Global2 M3} 114 Z}A|of) gt A8 AZHCCUS)=



&7kt ZREE L olLXIH o OfjLiX|iEt Aol et

TETOEA Hoh AAFQ ®PAS Eskal Qiot. Xt Ago® A

Plaquemines LNG ZZAE= A 45Q A A-ITAE &5l 7] v]-&-9]
3G S Ak QU o] 't 2 - &g AFHCCUS) AlAF -2 A3t
I ol A LAY o] AFeFRHA(CO)E @ W A1 A Aol =5t A
&R 85% o= ASTL 5 AT AR FFHKDOE, 2024).
Venture Global E3F €4~ 5 TGS 43 Alofoll 214 Sd6k= et
LA Folm, o] = BkA A ASPHAZIA(LNG) Ae] 63 7Hs 4=

AAFohE AA R g I,

F_R

N

olefdt AL wolxetel U A QR SAE Yt B
2tjo] 712 mo]make] LR Enbridges =358 457] A4S
A7) NARoR BASHL IR A oj Ap7pEo] 7Hst Aol A
P1e] Ao} AAgE Edst 9ot oled Auka stolHIE kA
Az /)& BHF A4 AR A HEs] Ao, 2 £}

o] 2L e AE 58S AFFoRA FuH A g IAS

b

JUIYHL o U E(DOE) Al SAFZ 2 18 PO)S E3] &
IEY-2-&-AHCCUS), Aeta Qle}, AP AZIA(NG) 5 Al
3t & HES AFTo RN 28R IS 485t ek A
RIS AR A B a0 Ay Rekgto = 27] T A% AHge) 19
< W53 AUHIOED, 2024). SAI°l S EEH(EPA)S €7 2
o|Ato] Aldof =& A U HUEE AAH AR5 oF5leH= H4lo 2
gt A4S ZSHITHU.S. Methane Action Plan, 2022). °o]&#gt 1A=
ddt A So] ol g4lE fkste QAIEE HAYZOR

rua
=

-‘u:
rr

180



i1

Qlx

A7t

J

pZs
o

0= A oA X1 e 2 Lo AJARY

g HAl(technology-coordinated

2

2
=-

}:]1_1(_)_ 7]

92

Al
7t Z 0] AP AZEA(LNG) 2

CEVE

1
=

xe)

o= AlE
regulation)?] FERZ Tl

= O

ORI I %o_eﬁmhimr_%ﬁ
N~ ® T B g e 4 e TN BN
—_— _ = . = = =
E.Wm_mq,_t Www7q1olxexw._u
2o W B gy ool B
XS e imﬂﬁau@.ﬂoﬁ
oW e B = o & W oo X
Y T a o_e7ﬂ%;|.nlﬁ ﬁo]OM
R NSOy < oKX 5 o O AF
N X T a1 Paral ¥ o
PEUge s WXL NERE S
of O UL T =~ N
Tehrlzx @ F Al
=o W< o LA, %) o o o
N 1_ i o J
T .M,_A]_. R H R Mm o N @o =~ Hﬂ o W __.v_ﬁ
_ }LﬂﬂZA .A,Iaﬂmo,l,boo
Pamoa®e 4 FTnitailll]
A R 7V”ﬁ%ﬂ@u LR
am‘wﬁ,wﬂ %qu%%%%%
CN R Mwmﬂmw,ﬁﬁ_zmw
I~ o ol
=y © T il Ll,._lz*o_._l ol W pim
2PivFe RIoziaily
~ I ! —_ ~
ol Sl ) s oF ol s . X ! > =< o -
No B ) N Mom ojm &1 ®o T unm ) Hw WX WL
e umLE7T7NL T I - et
o & 2w i Y | oM X N = =
Hoxeoﬂmwﬂ EzAmmﬂﬁ_@w_Lhw
R e I < B R < N T S =, <
‘_.I.Eu_.l T *,l ﬂ_wl
I SE%_@%Q_/ﬂﬂ%
do w ™ o o o © R A A
oW o W OIm ® = W T 1 R RO

gl

e A
oy

=(Scope 2),

=
=

181

274 ¥l&(Scope 1), T3t A7) 2 RE| Q] 7P H



RIA7HS3t ZRAET OLARITE Hef LRz

[lO\
r
o

J:

3 FF Al ARE 5 7HIARE ARt A 9] BiE(Scope 3)& B ARt
ol HiE HFE XM 2 RO 2N V|FS2 2= ESG 7|ESt
M2 FAHE AaLsh= SO0, Aeta EF4A AsAt=A 2 93 &
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wHIEFS £l oI5 A%E 9 4= ITHDOE, 2024). 72l A=
Bl ALAOf Y3 Occidental Petroleum®] Stratos ZT2AEZ o] 22
AIA 2o =20 X]%§17 ]EQ(DAC) Al BRskal Qlot. o] Aul= Azt
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719 7N 714539kE 524 0 2 it} o] o]YME|E= 2030 7H4] 109] B
olge] g Xﬂﬂ R Fulisto] AEAL, FARY, FARPNA =gt A
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O_u_ol

535, o] 7Al= Tt A S]] 9jEskR] 2L @%% = ESUL= i
7140 tsf Hz, AlASAl, S T8 AlsSt o]t &k viAUSS
AAE|BL} 14 o5 At Fei=, A3 78 A= 2HEsd g4
Eok= 9L 3t} ol & £, Chevron¥} ExxonMobil2 A% 7]15-&

et mlo
of
o,
n
i
(-'O
olN
A=)
N
Y
H
i
=i
9
filo
ok
[
£
=
S
i)

o]} FAlof|, ul= o YA F(DOE)] Aol A & ehaste] =19
(Fossil Energy & Carbon Management Program)2 g4 3 - 2-8-- %4}
(CCUS), AHE7IZH(DAC) H 18E 57 7]&] et AF7HLHR&D)
A A1k Sk RIZE7|do] A’ AAIE S stal | A F(DOE)7}
71& A5, BLH HIAE W #5918 HEche M2 HEE ARl 20t

185



Frontier

-
T

o

°

B

e

o| A&

71h9E

(o)
-

A5t Stripe, Shopify, Amazond} Z-

=4

o

ol
B

2
i
o

=1

o

o
I_O}\é

Acke: AUARDOR] 7144 - FAH 4%

9]

o}, 9 A=

15

h 8y

o

HAsfoF

A

oz shiE 5 Es

A719 5 (e-fuels), Hfo| 2w

=

=
[e]

S HAETHDOE, 2023).

9]

o] ITHDOE, 2023).

o755

AH|
—

—_—

ﬂ.
o}
Tk
Njo
ool
o

m_m

=
o
o

o At

hng

|

o
Rl

), A2 A% Aol A HE7]H

A

= ol Aot 875= AL &

=

_L
o
o
'HO

o

ol

=
=

oA AuE gt 7le A

sk

A A

=
=

st 4=

A}F 7

)

i[¥
Ik
il

<+

A3 JITHDOE,

=4
L 5

186

| B H(NPDs, Non-Powered Dams), 71

°

29 (conduit hydropower), F~4] =224 (PSH, Pumped Storage

Aot 22 A, ARRlA 84

Hydropower)

E
=



0[20] A4Q) OLAXIEIE HBTt ZLHO2| AIALE
2023; NREL, 2024).

Foll e RIZF AR Sejt A FARRE Hol #A Ea, AA|, A
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52?1 BOT(build-operate-transfer) 28-S HolAl B} 2P E o
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MAR oA SHEU R B E|3 9om, ol Al2e Fele] uinde nd
53 £791aL JItHDOE, 2023; NREL, 2024).

HHEARI A 2= YT S Yakima Valleyoll Al 514 =2 -5Y
TP T EARIo] itk o] AlloA= Rz o] g =S B8
AN At e A A" FPESHIT o] AR
Department of Agriculture)2} AU A F(DOE)2] A|do] 23t 33 &8
FZ(blended financing structure)g &9 FX=E A2, fgo=]
AAHE ofyzt W) B8 T A9 &5 Al A= A /st
T O 75 Al vvlAEs 23 o Z2AER o] AR
714 AE R 2 482 Sl YRS BA A J 2

2359} Qg AFITHELA, 2025).
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IR Eof E31H ESG 719t B7F A S AlFskaL ATHDOE, 2023; NREL,
2024).
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o] 25t Wetof| A s AlFE2 oA A A Aeke] A Al =
o 28 QIt(White House, 2022; Esty, 2023).
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Qe A o] Sefueh. PR Gt Exo] A LAy Rk,
A e, BE2F, FA fAH 5 A 7Y S o) Uz e
oJerg Srisfehs © Felsta olek 2 AolA oleje Mol A=A
7)uhe 24 2, A B2, ARYA AAEE, A Adoleie ] 74
e AT GIL FH O BAI

RIAZA) 2 T8 BN EeAEe] ol dut £4) el ol
7V 22449 Seto e, TR0l FEH(RA) BolA £ =
FATC), APIAZAPTO), Al £33 A 45Y W 48E AHEEAY

=240

RS 71202 HT) 30%0) AR HRE AR ofF 298 714
Y 722 zﬂeﬂo}oq ¥ L FGE ohjet 2FREULZ(SMR),
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SHA(CO) AR Al B Hd 8598, 8571 ZH(DAC) Z2AEQ=
Eg Ao 1807 9] AlHFAS AlF3HHIRS, 2023; DOE, 2024).

o= et A A AAME s Y& (IRR)T <A 7HXI(NPV)E 2]
MASte] titi A2 FUE 7HsdH Bk g 501, AFEEUARE
(SMR) Z2AH| Eof| £AAHZAITC)E 2-85Pd 109 &2 T4} 5 °F 39
9] AlaE AN & 9lor, NEE Bt 2~3%ERIE W 5= At
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AFoL, 29 F§ LS Bl 7HF A7 85 10~15% BoIES
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MR Bz L v G A} Foto] ZRAE 42010 YRE A 45
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ROEE #8492 %E}(FERC, 2020). Southern Cross Transmission

2
o mx

=

d

T2AEL §g A =S B8 8ijA0 £33 FRCOT AWy} Y58
A 7HFe R AZsto] mAAHFERRE 26W] g 75k o
A2t o] AHlE Al A S 7129 WA & Qeld EEjEeR

e
AC)
)
-
)
ofl
filo
e,
b
i
4
o)
djo
fijo
He
f“
i

S 2ol "afl, Ao AFAIALS(FERC)S] BT 22228+
FEE HFF, AMHAAZBAIAR(ESS), 713 S547] 5 At | A] 2+
(DER)Y] M o5 Akt o] g &o] 31Y o] Tesla®t Sunrung]
8AA TE 7HPLAN(VPP)7F of 2] Foll A 2B AR 20234 A
ZUotoflA= oF 105 77t olet 7HFEHA(VPP)7E 85
200MW o4} 7=55te] 7S ogolal A AR =g ol o] 7] gt
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GAEC] AXTE 7 FAVIATESEREINDCOYE Sl B, A AlA
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2720259 1)l Eotal =1, Y&, EU 5
S-S st ute|EA ol d X4 EY A& L Aske] e S
ZO = sAHrt
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ks A0 HrhE 1 glom, YE-2 20139 the] 60% A5O= vi&
(2013904 20509 BAFHo 2o APHE Aol 20354 ZHE
AHPTE 5-1-1, E 5-1-1).
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F22t A AUE & 2] flste] 2EE AAR st
STEEP AIA 2 E73taL, F2] AU 5 AASHIT. ©17]14 STEEPOIH
HiET Wslol] Y = 57HA 8102 ARRI(S), 71-(T), BAI(E), 273 -
AAIE), A== H(P)< AvItet. ARR(S), 71&(T) T2l &A1, 87
AHAZI(E), A= H(P) FzolA 2] v 2491 Aejst] dedhd 45
BEE FESHE, AUE| 9] SE2 B ER AL 28 =25t 74

| E5-1-2 | 2035 NDC A|LIZ|2(2)

ALBI(S) / B Ol X|(E) /
71&(T) M- (P)
L}2|@(OF
2035 NDC A|L{2|2(2h) ATIS EOl Y | ofuxiHE
SHER 7§ HIE7HM
AlLt2|R21 OIAX Tt 2 HIE2HMS E5) i -
(SIS 2ETIA HIE Z|ASt e o
INEEI=)) AlLt2|211t 38 H35104 e e
=213 MIXOZR Zx K
AlLt2|23 M7l =9 3 SEHM ZsiS . .
(=== ) Solf 2AVIA HIZ E|AS) o o
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(B Az 139) Ab2| 2 AR 114 e e
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SURE oflu ] 9 Q& =297 OF 94% 432023 ) 0.2 0130
2474 THIlEAR O] M52 8.4%E A, OECD =715 7H 2 oot
olof wz} 2030 FTILAVIATZERE(NDC)S} 2050 ©4FHo| wE
SATIA A5 o o] AAo] AFTt FANE o[ Aoz oldErh
U SR S SIS AT F T2 ol A than
AL FH A=k 724 Fde S5, 2A7IL HEFe
ARl AR Ao gdaFyder Ve AdEd 4ARE

F25}7] YA B GOl 2913} B8-S FRafof B,

(NDO)E &3f A

2}
%0 20359 2AMA ASHHE oYY A5l A== A4 -85 4
s

Computable General Equilibrium) 23} 2|41 g|o|e]H]o] A5 &-8o}o]
S UE7E 2030 F7RAZIAASFE(NDC)2F 2035 | 7REAZ7IAGS
ERE(NDC)E &l AT 2AVA ASERE o|FPT 9o T 5=
BAAA -84 sFadE £A4%T & S ZAdsk= Al 2035 77t
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7t ASEE AUE|E A7t 7 Alue| o shea e A3

29) YRIUXSSH(TPES) & +UOLIXI(HXH L7t X[GHE HIF
30) OIARIZRG2(2024)
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B Zol| A= 9ajuiele] 2030 2/ AZEER(NDC) 2 oAl s
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et O o] L WL B el
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ghaA, BiEdAHA), A7 8iET, AU A] 44| 52 WA R ¥t
Al71E WAEASE Zlal Qlnt. o]eh -2 AHj 2 3 A3} tlEC] AR2A,
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(CIF, Cost, Insurance, and Freight) 4714
o WAL BRIt

X d
grh‘
Ay

2.2 - HlO[E{HI0]A 2 BHO| B

©90] 7]2 vlo|EjHflo] A FH- 280 4 eyt 20201 AR o]
72510, RQUAEE, TS TANEGHES AR FEEgon,
274 5ol Ve BeR 4RSS 4%

7| d o] sho] g2 A 24V H%%i’% AR EAAE Z-Z5}o]
EIRISEIRES s

= TS SATES HiEHS dRdL] o 247
HEdS SHH o= Htgsto] & HlolgHo| A5 5
| 2522 | SUNE HOJEM0IA 7E
AR | SRR | B | 4B | 33%e
37| | | 1 1 1
712714 CxS V1BAS V2BAS V3BAS V4BAS VBBAS
V| CxS VITAX V2TAX V3TAX VATAX VBTAX
== ° | ve e SoUEA
| 1
A= 1 V1CAP
f C MAKE C VOTAR
EX| 1 VILND
XFC=dg8YSEF | =LY S = FURHRL I, O = XY EF, M = DIEZE =7
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THEFNE BP9 #2324 o 7HA] $72 Ep(parameten) S
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T9(CGE) = ol8sto] et BAIE o= o A7l AR
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AlZ2l0lE £8P T2 + AUTt= YoM GAMSEL} Zefst AZER|0= FJt

271



I»
>
Yal

0;
0.
[

X&57Hset BRIEE OLXHE Ao o Axiziet Fatol Wt

OH

o So (1% 5-2-20Ae} Zo] LAk A& A ke thE
AR o] 23E| BH 02 A 0.0 1R A el 1 11e] 2.4
7k W& Aol S W R 2 AW 5, AH2E o] o] 03]
EAAHGDP), 1 5 AR M) 1] s asts SAVLA Ee
FETORA(LY 5-2-2)9) abtk A=) K= 71 2AIe] 0. A 4]
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| £5-3-1| ZH|, OILX| X 247t 2 FQX|H H3l: BAU T2

CED =/12MAZ&=28 0|39 ZNH g5

-

= S
o HET S712(%)

2020~2030 | 2030~2035 | 2020~2035
2 FUHS YL 1.9 1.0 1.6
DIZEAH| B HEXE 3.0 2.3 2.8
EXt -3.8 -3.4 -3.6
T= 3.3 0.0 2.2
Y 1.3 0.5 1.0
2+t -0.1 -0.2 -0.1
SO0l|LX| AH[ 1.6 0.3 1.2
2N EY 1.3 0.1 0.9
ZO0i|L{X| R HR|(TOE/H2H) -03 -0.7 -0.5
2 HTIAHEATHR|(TCO,/HUTH) -0.7 -0.9 -0.8

|j_E.I 5-3-1 I AIII

TS YL, SOHR SES H 24714 IS Hak BAU Y

0.8

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

O MuIUS —o- BULXI 23 —a— A HEY

X F7IENLUR2(BAU) 71F, 2020 = 1.0
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AW 1.2% S7FoFH, 22 71719 A7FA WS A%+ 0.9% 57 H
Ao g ALEt. AAVIY LB} o[ g ] 4| 9 2A47kA v &=k S7F
7S A0 F o idHo] wet, oy x| ALI(TOE/ 9ot 2A7kA
&L S(TCO/ Mt )= 7HAE Aoz AYH). o X P9t
HiES 9= 2020~2035 52t A 24 0.5%2H 0.8%4 i A o=

A oA A] 4] E 2ATRA

o|ZEIT}. o9} 22 7|2 Aaks A
wj% 7ko] 253} Aol X4 AYL oujate

910} e S-efutete] AXAA), ofuiA] 4] 23 A7k e
219 215 Aol OJ5FA, 20304 0% 20357k S-eltere]

Al A OF 1.0% 52014 AA3] atet Ul x] Avleh LA7kA
HlERS TR e S7ME oS Ech B8, St A7k wiEerel
B9l 7A@ 510] 203598 AR o] o2 Ao = oS,

ol &
r&v
N
F{ZN
I

1 & =
US| HAREE AT 1.6% 37151 B A9 2L 7171 A
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| E5-3-2 | 2 MM, OL{X| Al| 2 SATLA HE s}

)

_ 2020~20353 AR S7H2(%)
= e OILIR| AHZE | RATIA HIEY

Ao 1.2 1.2 0.7

SRS 1.6 13 0.6

e -0.7 -0.7 -1.1

HEY 1.7 1.3 0.8
FSii=l=] 1.8 1.5 1.2
$a82 1.6 -0.3 -03
HAMHIA)RE 1.3 -0.1 -0.2
SSEE 2.7 1.2 1.4
IrRe 2.772 2.9 2.7

% 210 7|Z=ANLRI2BAU) 7|E

X2 7IERRY VINEAS R 572 (%)

AR A9 oA A avlel 2ATEA MiETS E2 71Kl 42
AL 1.2%9} 0.7% 5712 AL2 ASHr. ofeh &2 Ak AAFE
s oA oflvA] &vle] mEAgde] Alalsle ovisle Weke
WAYSHA] SFethe Ae HAFAR, 2blske oy o)A Agka

oluix Yoz o] Hho] YR AHghs AL ofu|giet.

WARES ulEs}o] EARA A, G A4 So] e AskE o] 4,
IR B 1.8%0] £ ZTHAE 718510, o x| Auleh L7k
NS 22E AW 1.5%3} 1298 Z7ke 202 Anech, gk Rl
o] AH|2} LAIZEA ujEeFo] AAleE] 574 M R AE FolLiA}
zoiAR AV golHe] oix] Hgo] FAHE T, SO wE
Aeks AL 59) @go] A= AL oJu|ght.
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SEREI YIRS B2, PUBEL 247 ABT 1.6%2%
13% Z711AIR, ov{) 4mleh £A71A Wi TS 24T Ao A
SEREY AT AR TR 5L F2 4G RRy R fenpe
oA Avlsh 47 e vt WA 4R ol Avlet

L7~ WSS AAS AT Ao oSHT

N

r
i)

PPREL TPAAE ] Z7lo] uheh ofuiA] Awloh LA LA HhET T
R HOR 2o 7S 15T A2 ST,

ZIEA UL A 2, Al FollA Aaete), 2, AME S oy A]
TGS BAEEo] A AR BT W2 £22 s
S7HI7E dlSE b, WA, gAaEFe], R 5 4 AiEEs
FhHeR A ddiE Aor diSEn U 9 54, &

AxFF2] BFole AB7I7E B¢ ATl S48 Aoz Agdnt

| #5-3-3 | MIZAZE W2 oK AH| X 2HTHA HiE2F H5}

)

o 2020~20351 HHH F7H2(%)
MARZE Of| LA K] AH|Zf 2A7IA HiE

Mz H| 1.7 1.2 0.7
SARE 2.0 25 2.4
Mo U 7= 1.0 1.7 1.7
LIS 2 =X -0.9 0.4 0.7
I 3 ol 0.6 18 2.1
M 3.0 2.4 2.4
Mo5tst 1.4 1.7 1.8
=] 2.7 0.6 0.7
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2020~20353 G S7+=(%)
T AAEE Of| LA K] AH|Rf 2A7A HiESS
[el -15 -2.6 -2.4
ABIE -1.1 -1.3 -1.3
2y 0.4 0.0 -0.0
lESEE 1.2 0.6 0.5
FEHE -0.4 0.0 0.0
717 1.1 -05 -0.9
S| 6.3 5.0 45
CAZ3o| 4.2 3.2 2.6
7| Y A} 1.4 1.6 1.2
= 1.4 1.3 1.0
EN 1.2 0.6 0.2

% = 7|1FEALURIRBAU) 7|1F

2A7ks Wiz 20189 Y] 40% AT BRE AASREY
SAZZ] BHE 37,5905 B2 Aofaka ouixo] Qact 28-S F
HIZEE LAIAS te R 2030W7H] TEslor 8 TR ES 20184
o] 2 30.5% 320k, FolA] o]e} 2o RIS SAal7] 98] LAk

=3
&S 2018~20304 Ft A oF 3.0% Aok et
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A2E 20359714 A& FASH: B9, 203599 2A7FA viEFS
2018 tiH] °F 40.7% A=dhs 238 =5 A o= AgH: oot &2
20359 ZEEIEE 2030 F7HRRAVIATESEE(NDC) 4] =) 247k~
AEERE A glo] 2T AAlStll, 20308749 AEFAE

203597H] A% 7AIE 4 Atk AL 7P

£ A2 Ao -2 AES 7|22 20359714 2471 viEwkE 20184
o] 40.7% 750k AlUE] 5 YAHH 0 & H7goh, ol5 7|22 F 71X
tA & AR 25 AR A WA AU QA= e 1 E
A= J571 2030 7MANAGESEE(NDC)S 7122 £33t oy
Y 7t PR 3t AEERE VIS0 E 2030974
Fol7 HEERE GA5HH, 2035W7HA Y] S AEER(40.7% TS
olg¥elo]l lof F-2 ASTFE L2 HIF R ST /EH o sk
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The key policy task of industrial energy transition has direct consequences
for national competitiveness. Manufacturing has driven Korea's economic
growth and to this day, key industries such as semiconductors, steel,
and petrochemicals remain key pillars of national competitiveness.
However, new variables present significant challenges: namely, the
urgent demands of responding to the climate crisis and achieving
carbon neutrality as well as the surge in electricity demand driven
by broader adoption of artificial intelligence (Al) and data centers.
In this context, industrial energy transition has become integral to

national competitiveness.

The report examines key tasks in achieving the national goals of
sustainable economic growth and energy transition. First, the report
presents an analysis of the industrial energy transition policies of
Japan and the United States. The report then reviews Korea's
energy mix and the electricity pricing system as well as the
economic ripple effects of implementing the Nationally Determined
Contributions (NDCs). Finally, the report presents policy implications

for Korea.



Sustainable Economic Growth and Energy Transition
Policy Recommendations for Industrial Energy Transition

The Japanese industrial energy transition policy direction is centered
around GX (Green Transformation). GX represents a national effort,
shifting the existing socio-economic system—which has long
depended on fossil fuels—toward a sustainable society centered on
renewable energy, marking a major transformation in Japan's
postwar industrial and energy policy. The objectives of GX can be

summarized in three points:

* Achieving Decarbonization: Fulfilling the international commitment
to reach carbon neutrality by 2050 and reducing emissions by
46% from 2013 levels by 2030.

* Ensuring a Stable Energy Supply: Securing energy security
while maximizing the introduction of distributed renewable
energy.

* Promoting Economic Growth and Industrial Competitiveness:
Turning decarbonization into a growth opportunity by creating

new markets and fostering technological innovation.



Executive Summary

[

o

Japan has adopted the "GX2040 Vision, to simultaneously realize
1) A stable supply of energy, 2) Economic growth, and 3) Decarbonization.
The Japanese government enhances predictability by sharing mid-
to long-term policy directions with the private sector; provides
industrial location strategies based on renewables and carbon-free
energy sources and a long-term direction for GX industrial
structure; and aims to foster GX markets in parallel with regional

revitalization.

With the GX strategy as the central pillar, Japan provides broad—based
support for industrial greenhouse gas reduction and decarbonization
management utilizing various policy tools, including the Gl Fund, tax
incentives, and the emissions trading scheme. These efforts are aimed
at promoting facility and energy transitions in high-emission
industries such as steel, chemicals, cement, and paper. Japan also
provides policy support that facilitate private-sector transitions,
including through voluntary reduction frameworks and the systematic

management of their implementation.

The policy implications for Korea, based on the analysis of

Japan’s industrial energy transition policies, are as follows:



Sustainable Economic Growth and Energy Transition
Policy Recommendations for Industrial Energy Transition

Realizing carbon reduction in industry requires a comprehensive

framework, including consistent policies, incentives for technological

innovation, energy transition roadmaps, and demand-promotion

systems.

>

>

>

>

>

Strategically enhance policy consistency and predictability to
realize industry-led carbon reduction.

Drive forward industrial innovation by leveraging carbon pricing.
This calls for establishing industrial reinvestment systems and
incentive designs.

Create systematic linkages from R&D to facility investment and
demand stimulation by providing transition roadmaps specific to
industrial technology types and processes.

Strengthen support systems for small and medium-sized enterprises
(SMEs) and mid-sized enterprises that draw on local government and
industrial complexes and provide focused support for energy-intensive
industries.

Advance institutional frameworks, which promote green consumption
and stimulate demand for carbon-free products, to foster competitive

markets for carbon-free products.
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The United States promotes a private sector-led energy transition
by mobilizing a wide range of tools, including tax incentives, subsidies,
and regulatory easing. The U.S. government focuses on maximizing
private sector capacity through market-based mechanisms, rather
than directly engaging in production and investment. Notably,
provisions under the Mnflation Reduction Act (IRA),, including the
Investment Tax Credit (ITC), the Production Tax Credit (PTC), and
the newly added Sections 45Y and 48E, adopt technology-neutral
structures. This allows extending support not only to solar and wind
power but also small modular reactors (SMRs), clean hydrogen, and

carbon capture, utilization, and storage (CCUS).

Comprehensive business—led power generation plans are being
prepared in the United States to address the growing electricity demand
from artificial intelligence (Al) and data centers. For decades, the U.S.
transmission and distribution grid were managed primarily by
public or quasi-public utilities. However, recent industrial shifts—such
as the surge in demand from data centers, electric vehicles, reshored
manufacturing facilities, and renewable energy—have exposed
severe bottlenecks in the existing grid infrastructure. In response,
a new paradigm is emerging, centered on private-sector-led expansion

and modernization of long-distance high-voltage transmission networks.
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Policy Recommendations for Industrial Energy Transition

It is necessary to move toward a business and local community-led energy

transition paradigm.

> Diversify energy supply methods based on thorough analyses of
regional industrial characteristics and energy demand.

> Bolster government support toward institutions, including
technology-neutral and performance-based tax incentive models
to create favorable investment conditions.

> Promote and establish benefit-sharing mechanisms for local
communities to enhance the social acceptance and long-term
sustainability of private-led projects.

> Reinforce government-led R&D programs and establish certification
and standardization systems to facilitate corporate market entry
based on technological advancement.

> Provide clear regulations and ease market entry barriers to energize
the energy trading market and expand the number of market
participants.

> Establish a flexible and innovative private-led energy policy

framework, enabling private companies to participate in transmission

line planning and investment.

Building on the analyses of Japanese and American cases, the
implications for Korea’s energy mix plan are as follows. The overall
direction should be to ensure consistent emphasis on expanding

renewable energy and nuclear power. Yet, inconsistencies across plans
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and uncertainties in execution have been identified. Well-planned and
thorough efforts to maintain coherence across the various Korean
energy mix plans are necessary. Particularly, Korea's industrial
electricity tariffs are excessively high compared to other countries,
which calls for a new round of reviews on cross-subsidization among
consumer groups. Furthermore, it is necessary to undertake efforts to
regain international competitiveness across numerous struggling

businesses and industries to ultimately restore the national economy.

Considerations must be given toward industrial competitiveness when

establishing a Korean energy mix plan framework.

> Review a potential shift toward a voltage-based electricity tariff
system, moving away from the current system that is based on
consumer type.

> Transition toward a generation-oriented approach for energy mix
planning, rather than one that is capacity-oriented.

> Prepare specific alternative power sources to replace coal-fired
power plants when establishing a phase-out schedule for
coal-fired generators.

> Utilize energy mix plans as a flexible outlook for forecasting energy
demand, rather than employing it rigidly as administrative grounds for

facility permits.
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Implementation of the 2030 and 2050 reduction targets involve
high marginal abatement costs and implementation gaps between
sectors. This necessitates establishing a new allocation principle that
enhances cost efficiency and fairness while also providing concentrated
support for industrial and energy sectors. The report’s single-country
CGE model analysis projects that the marginal abatement costs (MAC)
in 2030 and 2035 will be approximately KRW 157,000-216,000 and
KRW 302,000-367,000 per ton of CO.. The industrial and energy
sectors have a relatively high feasibility for meeting reduction
targets through the emissions trading scheme, but the transport,
commercial, and household sectors face greater difficulty in
implementation due to their non-participation in the ETS. This
suggests that the current allocation framework for reduction
targets fails to reflect cost efficiency and fairness concurrently.
From a policy effectiveness perspective, the results also signal the
need for additional policy and economic policy support toward
industrial and energy sectors, where feasibility and performance

expectations are high.
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The report emphasizes that Korea’s industrial energy transition
policies have far-reaching implications that extend beyond environmental
regulations—they represent a strategic task that is tied directly to
securing the nation’s future competitiveness. Some of the most crucial
efforts in pursuing a sustainable growth path includes establishing
anew energy transition paradigm—that involves the joint participation
of government, businesses, and local communities—and directing
urgent efforts toward building a reduction framework that is
cost-efficient across borders and is equitable. In this context, the
report can serve as an important foundational resource for
diagnosing Korea's structural challenges and presenting policy

alternatives.
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