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7) Chiacchio er al(2023) &1l.

HMEAME19



UA] 9717 G A A8 059 hste AEe] | S YA, &
718 AAE R} 3 Qe wret 1 &7 299 Aolek A A%
A9l A7) weo] 2L BT

ahe Q7 ZHOIAE H U XA, B, AEAA 0] B e
coke 2.490] o] i L gtk FEAAOIAL ofn] Ark A% elaTzt
Aol WG E T 9l A37h EAET Bua er 024092 713 Bl

o
Jo
AU
N
1>,
>,
o
=2
>,
¢
l?:
——
i
o,
2
flo
&
N
i
o,
2
3
o3l
o
>,
N
=2
o
4

A SAE RS AESHL 2= AR ARIZZA] SHoA =, oA
gk g o] ke oby 2 o] gt 7|et B4 o] Aol mAl= o
ol FE5ke A771 =00 Angelini er al(2025)102 7] 3}0] Higt of
9] {A T X HE(Climate Concern Index)E 7fEtsto] BASH 23} 7159
710] digt tise] 93 Ael7t ARAHA =word A9 AAl E94 Asi7t g/l
t2te @712 0% 4ot 180 Aokl F3Ae] Hs/de] EdiHe 5
371915 A7t yehdthal 3 ol= 75917100 gk Q14] Wa} 2R 7}
A FAES] S WA AAFA ] YIS vE 4 U2 Ho F
oh&d Gavriilidis er aL(2025)1D 74 7|8H] A £S5 59 7144 2
AdE AFSSHL 11 AXA BE 247 A, 719 Higk 28

o] b4 AR AL GDP 4480l sesti A gol 445t A

ARAL A A5 ol R S0l At et SV A5 B A
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7} EU oA A9 £3
EUe A524 02 oo tigt +AJEE7} =& = 7Folt 2023 EA
EU 2770=9] & 7}& ol A|(gross available energy)+«= & 19+ 5,576TWh12)
POt FU Y oA 12} AYAKPrimary production)< 6,434TWholl 13
o0, 0] % 5,052TWhi EU G2 $&3}19c}.13) gHl ofli 2] gL 5
9 91%R1 17 4,140TWh=, ovA] e:dE@d-F)e & 71 oUA=2
o] A ‘4291 9]& % (energy imports dependency rate) = 57.5% %
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12) TWhi HIZHEEA(10" FEANR, SLEA(Wh)E 19HES] AHE 147 5 AESHE o AR

Ofm|gtct.,
13) Burostat, Simplified Energy Balances[nrg_bal_s](A<: 2025. 10. 15.).
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A2 Eurostat, “EU Imports of Energy Products”(ZAQ: 2025. 10. 1.).
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8%), (7%l F= JAFPoH. HA7IAE L2901(27%), [=H(19%),
AA2](14%), FAOH11%)01A4 L= k.19
YA #=UY9jEE= EU A8 E & 2jolg ERItH1™ 2-4 ). o
AEYOR= 10.5%% o WATE, =A(63.7%), 1212(81.4%), ZEHO7%)
52 UYLt Eob =7 7+ WA A YErdth diER =7kolA AR
2 291 2021490] Bls) 202349 FUJEETF SV BgS BT
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XI2: Eurostat, “Shedding Light on Energy in Europe: 2025 edition”(ZA{L: 2025. 10. 2.).

14) Burostat, “Shedding Light on Energy in Europe: 2025 edition”(FA<: 2025. 10. 2.).
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< 85 Algshe 8/lez AAHEn. FHAPA LS (EC) = REPowerEU R
Net-Zero Industry Actl?) T& H A4 AP A] A4} SAA
A4 Hat 5~109 o2 Q1517 7|7to] A8 FH= AEI7E v Ak
0145ttt ENTSO-E ESFE MTen-Year Network Development Plan
(TYNDP) 1804 U 8 AF &5 Z2HEQ] X|do] =7 7t A 5
(NTC: Net Transfer Capacity) & 71221 Qlon, o= zjAYofi ]
=9 Ao 714 F5 4RolAY 9 Aljte g oofRivkal RAgtet. At

15) European Commission(2023), “Electricity Market Design Reform Proposal” (21 ¥: 2026.
2.23.).

16) Newbery(2018), pp. 711-720.

17) Buropean Commission, “The Net-Zero Industry Act”(FAY: 2026. 2. 23.).

18) ENTSO-E, “Ten-Year Network Development Plan” (A Y: 2026. 2. 23.).
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19) European Commission, ‘Electricity Interconnection Targets” (A Q: 2026. 2. 23.).

20) ENTSO-E(2025), “SUMMER SUPPLY OUTLOOK 2025.”
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21) IEA(2021), “Spain 2021: Energy Policy Review, Chapter 3: Electricity system & interconnections.”
22) IEA(2022), “Ireland 2022: Energy Policy Review.”
23) 1EA(2023), “Finland 2023: Energy Policy Review” (A Q: 2026. 2. 26.).

30 < 2A|0H-L3240|Lt T3 O EU Of|LIXRHE 0| 7] 4 tH3tef AR et



o
N
o
™
19
o2
re
i
1o
i
AN
rlo
¢
S)e
ol
—d
1o

BA7} obat 97] A A%

Boleln} YAse 724 Pagolt HAAAYL SAH £FFHE 87
Shi= E40] 9o, HARA] 1Al Thiiste} SR WA Al 714 Qg 4
A 913 gsjo] 44 odae Sk webd BUS) WA B AP A
A ol LT, A B A3 Ao AA EFIL o] Wl
Ws I g5 P4 SRolN R4 Hopde sty oty B 4
oIt

. EU YA B3R A=d &

871 EU o|A] A9 E4S B2z, o] &8oA= EUZF Algsh=
U] 0] A=A Eof| 4] =2ttt} EUS| S 14 71513} -3 H=
ol ¥ 1 (Buropean Green Deal)}2 20224 &-9 AL A7 2 H3}
£ 9 = ofluA] ZoF ti 9] &= et FAouAHS 71EekE A
= 3t REPowerEUZ FRE 7] wizo]w}. B3t 2024 1280 EH|ojeto]
A 271 HFALS7 SRshHA TS FPAAA G oA FEAE o

Al EU ovx3gke] A|d S5 Al3scks 4R o= H7HEH

|

1) REPowerEU
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24) European Commission(2022).
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26) #-%- AR o2 AYAPo 2|9 Ak 9J/do] & Biztol 2wt % ofl™ Q57 ofjfZ] kE XH¢]
9] 293t oA Yo BH7FE 4= QUUHIEA, Trevor Criswell QUEH(2025. 7. 2., T k).

27) European Parliament, Vasco Guedes Ferreira ?lﬁ-ﬁ'—(ZOZS. 6. 30., 7)o BgA),
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28) European Commission(2025b).
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30) European Union(2017) 2.

31) European Union(2013) L.
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EU9] EtAH Z A =(CBAM: Carbon Border Adjustment Mechanism)
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35) European Union(2023); A%< 21(2023), pp. 44~46.

36) o]x7] £1(2024), pp. 46~52.

37) European Council, “Carbon Border Adjustment Mechanism(CBAM): Council and Parliament
Strike a Deal on Its Simplification”(FAY: 2025. 9. 15.).
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40) European Commission, “Trans-Buropean Networks for Energy”(AA<Y: 2025. 10. 3.).
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EU H# 111.9 279.2 53.6 283 54.1 35.1 0.270

7020240 128 ZONER V1S VIECR 28Rk FE

7+ G0N ZiRgtE

202211 714 52 -2

et AZZTL =2 A2, 00| 7ieE LTAE0| TR Qojgt
X2 Ember Electricity Data Explorer DB; Eurostat DB(ZAY: 2025. 10. 15)2 XXt K714

M2 EU ol

X B8 5
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IEPIN

A0| W 2022 O
2310 HHIS 7121 2T910] HEEE AME MO, 10] TPI245 B )|
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371 o o] g S S oEmoltt. Aezto] /1 e ke

Eohjo}g Alejstut U] $UEE} 40% HlTOE We fzol3)

T, $YEEr} o BFH 0 et E e AFL nolh ot =
aole} o] £:QJOE 7L 30% FEk] F7bellA 7o) A 4 A9
919k, 2022 #-9 Ae] JFoT Aol FEHAL 1] 4] Y
SEwrt 4T 9TL T A0 Btk W7o /g o] Q.2 ¥ko}
Uol, SMREa, 59, olgelol 5-& $AEE 65% olels]
A SYAEE R FAT AL 2AOHT el et SjEmo]
3R] QRFAIE, 278 A B Aotk 7o Hhat SE s 100%H 2
ofs} o B oh A £ Er} ol s BTeka 4d 57
T} 54)

oLl A B 744 oilA) A1 SHo] A
ok, A 748 Bl QL vIAE Wk o] MolH AET Rnrt o
B 7 JEAE 94 FAs0E, o el BAsteE 54 At
e,

s
fm
Iz 2

rulo
W
R
g

52
ki
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o

54) IEA, “Reliance on Russian Fossil Fuels in OECD and EU Countries” (B2 : 2025. 12. 3.).
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o] ZoA=EU 3|¥= & =%, g, A,
of oA A @ A ML A F3FE A Al AL T
S QI . 718 o], @ EU o[y A] H= Aol of
IAO] 2 oA, 3 ol X] bR HOFJ] /7, @ =] AFY - ¥
d8 9 A F=E FAH 0 E J1Esto] o] ot

94 QI & AR I S0l A 20259 A EU(F 8,408%F ),
(2F 6,665%t 8), AH|RU(CF 4,789%t 1), ZFHE(2F 3,814%t )= EU U9
39 QI =l sigsh, olE 471=-& EU AA| 91412k GDPoJlA &2
&2 AAIGHT. o] = 7k= EU OAR]oll A Q1 HIE0] & Sl d=x o2 A]
EAZA(QMV: Qualified Majority Voting) £ J-Ro|A et Exjoj
Z A3 65% AT 7IE FF ool 284 P vtk AR 5 - &

lm

b

ju g

T ST BRCL FU BTS iE ATOR e 7 94 © Al
A =0lolA] HHHQ olsjEAE 7Hlch. nebd ol k) A wiake

U A0 kol A] - Sl 47 o] P2 vhFaug v,
2 0|5 27ho] 4 sk 8 27k AL Hol BU ouX4g A&
o FEH0E FTHG G Ttk Fol A B4 X7} k.

S, 4742 oI A4 B A8 kol A] Aolat 992 IS Al
= ol A9 oot ol S ARl SR F7HA 20234
A4 7M5 A FRAAC, AU Srie} 2 ojEe Fayshe A
3 H2e A ek HAoME kA R} S 9kd W 1A o]F ofuiA
QPR Z7jo] 71y 21A) ek 271 % Shtolct, vl Mgt ofuix] Ak
o] 72.29(2023), ] 68%(20249) % AAreio] A3k HEA U

4 $4 F742, BU Gueld 7H A EQ) ek He 722 §A5 9
o}, ol US| AL T EU W AolA] e 2 e A

o7 Ho &t}

[©)

>~
0
oo
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AHQ1E AA 7]ES BA5HL Ylsol AR S49] Aeks A 5]
FA%E =712, 20239 AU R] AL 59%, 20241 WHERFS] 57.2%E AAY
o R|7F AR5kt E5] WA 718 Aol A A] Hle-2 2014'd thH] 1.58)

ol’F F7stel, EU AuiollA Aol A48k 7h43510] T3 Al 2 B7He T

o & Y - B AAYL 1] 1A W 1A ofE T2 AYE Y

A
T2 B2k, BUY) gk AAo] el ArhEoR A% 9 Axe o
o} ofux] qkugl 49l A4 EAS o9 A SEE 245 gon],
2o Aol A] Sheflel tio] YA At AL Bo] oA TS Th
slstelis MRS AL It o) P HekY to] Al RA, BU o
o 3 o443} HAAAH 14 Kol Fi FaTt v ol
A, 474 BU o] A4 AMEge Fadon EBRTHE HoA
ARGt SA@YUA - HAEAY), THALATNE A
AR AE), Bk (Hekr et AeA AR 27t Aolgh ouA] <
5 243 A A4 2SNt oleiet §9 vnk o
oA 742 %A 42 fgo] FrhEz o] @A chA UehieA| S BAjst
o §-85tc

vpxeto 2 gHtute] A1ld - ALk AR SR8 4% Zloltt Za}
4

& 94 71ed F FAY SHolA A= A A AR, EdEs
= A 2 2 HElo] AAIR Ay S M sEUo|th, Zde Fdd
olF A g 7= ol AP A] | oA = 71| VN -

>,
2 ol
el
T

7154 EAjET. Amele Aol - Ml - BSS Hopo A
2lo] - F7oleh. wheha] o] 7o) Al AL Tt 714 )

¢

hincly
e
)
)

2E o], e] EU ouiA] - Ak} ek So] AWH AAEE wEe]
Sfot g Zhct
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=240 X 70 o
| H 3-1, S0 ORI T g [
(&l %)
T 20194 20204 20214 2022\4 20234 20244
e = 18.7 16.0 18.8 20.1 16.9 15.8
ME 9.5 7.4 9.3 11.0 7.5 5.6
FENE 12.3 1.2 11.8 6.0 14 0.0
HHTIA 14.8 16.5 15.4 13.7 15.0 16.0
MR 0.8 0.8 0.8 1.0 1.0 1.0
TR 39.7 438 39.8 441 53.8 56.8
-39 20.7 23.0 19.5 21.6 27.7 27.7
-y 3.3 3.3 3.4 3.0 3.9 45
- HiO|20{A 7.3 7.8 7.5 8.0 8.5 8.7
- EHYE 7.4 8.6 8.4 10.4 12.5 14.8
- 772 1.0 1.0 1.0 1.0 1.1 1.1
- X 0.0 0.0 0.0 0.0 0.0 0.0
7|} OllLX| 4.2 4.3 4.2 4.1 4.4 4.7
LY 100.0 100.0 100.0 100.0 100.0 100.0
Xt&: Destatis, “Erzeugung: Bruttostromerzeugung in Deutschland”(ZAQ: 2025. 10. 2.).

=L W BA A= M 2 AR S AAd=TIRA odA] 5
ol 2ol mjA= ol uhe- Aot T = A9 ik A Al VA &
& B A dAE 2 HEolt. U2 20228704 RE oA
Aoz SEE Aol ot H- AR 2= QIRt ofuA] 717 24
SAA 47018 ARt 20231 4] 59| A 3715 HASIAH.SS) (&

55) F9< 21(2023), p. 67.
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3-11914 & &= ROl 202497 E 5Y9| dAE WA vl 0%=E U2
FE9 ARl 29 =717 Holch

EAE= Aol A DY vlgo] Erhe Holth 549 71§59 H3| ot
2t AR A o] FfjElo] 2023 A El = SUHFS 50%S 3]st
Act. 53] T2 L FA| oUA Y FolA e 7P = HlE-S AHAskaL 9
I, AR Y 5 2529090 B A vl g ARgRe] A Yo R FEs)
1 Ak AR A A Aol Y2 20199 608.2TWhe] A
S 71Z2FA 2024HlE= 501.2TWhE 100TWh o4 A=, ol

1|3} 4283 (net rated capacity)S 7150 202449l H12E 7|12
SHATHI™ 3-1, I8 3-2 F30). o] YA o] F=o 37 shd=

o} A APol R LA o] Fane] 71915k e RAECE AP L]
FA ST I A olojA 202499 A 3R] F99] Mg
F AEF7IHE] 39% 4t Ao ® GRS AP EH Aa

St 3} W o 2 efjFag WA ot 97%2] &3 AldHcurtailment) £X]7}F
o] Fo A FHgol A =] QIrt.57) ofZe] Ao XY L] Ao =T
Qo] 7|4 240 whet whdgfo] AT ¥k IS & o2 HRITt}58)

56) “German Coal Use Continues Downward Trend in 2024”(2024. 10. 30., F24: 2025. 10. 15.).

57) “PV Curtailment Jumps 97% in Germany in 2024”(2025. 4. 3., A2 Y: 2025. 10. 15.).

58) “Germany’s Needs and Costs for Grid Management down in 2024: Network Agency”(2025.
4. 4., A4 2025. 10. 15.).
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O 3-1. S9| A8 ofuX] ZH g

(S9! Twh)
200 2SI
2023
2022
2021 I
2020
2019
0 100 200 300 400 500 600 700
e oze RHQA  mMg arte sEY
s B mHol20A  @IAHIIE  mAY R ELE

A2 Destatis, “Erzeugung: Bruttostromerzeugung in Deutschland” (A2 2025. 10. 2.).

08 3-2. S| A ABASY W

C}ol-
(2l GW)
2024
2023
2022
2021
2020
2019
0 50 100 150 200 250 300
m et oz RS mig aYrun Utz
LERES! SeyEe wse e FITIELEN mxg
nr7i2 R " g SHIER] M ARG @ lEr oL x| 2l

X2 SMARD DB, “Electricity: Change in Net Rated Capacity”(ZA42: 2025. 10. 2.).
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2024 FA =42 13} ol HA] &B]F2 10,529P] = A EHH] oF 1.2%
AP, #H- Ao Q% &2 ovx] 7M1 5L A7) E3t 7191
e Zlo g BEAE) 202397 202439] oU A LE 12} o A] 4B
ol Ay, YU HolEo] -100%2 20249 RE AA 13} o A] &
H] H]-&9] 0%7} = Qict. Aetat 2eo] B8 T A YR 13} o A] 4
Hgo] 7 10.3%, 9.5% LA, HA7tAet Ao dut F-dsHA 5
THZZE 4.1%, 1.5%)3FA0t. 2 20243 0] EQo] QI 7oA Eofe A
22 95P)(2639 kWh)= T 3l A< =5=g=to] HATHE 3-2 Fa1).59)

| B 3-2. S| 13} OIUX| AHZ H|@(2023H, 20245) |
. 20233 | 20248 | 2023d | 20248 | 2023d | 20244
= (PJ) (PJ) (Mtoe) (Mtoe) | HIE(%) | BIE(%)
42 3876 3808 1323 1299 36.4 36.2
HOIA 2621 2728 89.4 93.1 24.6 25.9
et 860 772 29.3 26.3 8.1 7.3
zet 895 810 305 27.6 8.4 7.7
xf 79 0 2.7 0.0 0.7 0.0
THAOfLAR 2 2079 2,110 70.9 72.0 19.5 200
H{2H4R| 33 9 1.1 3.2 0.3 0.9
dE 208 207 7.1 7.1 2.0 2.0
& 10651 10520| 3634  359.2|  100.0|  100.0

Xf=: AGEB(2025), p. 2.

=29 202349 FF WA 4HE AHEH, A 8,163P] F iE T
30.8%, 7H8 FE 27.9%, At F=2 27.5%, 8 - 76 - AHA BE 13.9%
o ¢o& a7 A YR THIE 3-3 D). 1F FEolA = ol A] 4xH]
o] ti-2o] 71A| oA A o]FAFAL, 7Y, A, A - RS - MBS R
& B ol Higt 8171 7S A HER T

59) AGEB(2025), p. 3.
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| I3 3-3. SYUO| S0P HE UK AH| HIS(2023) |

.. = 30.8% 7%-"279% .................. .

HMEEA 35%
T1H L] 09% =B 1.6%
LHHE 4 9%

4 0.5%

XH0.5%
HESEM0.4%

el 89.1%
714 Of|L4X] 98.5%

XH12.7%
HMEEAM13.4%

HEEAM1.2% ZH 15%

71AH A X] 21.2%

71A O X] 14.6%

LHEr 3 7%
ST L5559 Lt 2.2%

HHF73.9%

At2: AGEB, “Endenergieverbrauch in Deutschland”(ZA: 2025. 10. 2.).

2022970 599 A & FR7t 9] FREC ZANE 202395 E
AR FFol gt FPALE7E FeiEo] 219 A% 5=t wrdo] S
(3% 3-4 330, 202499) A9 & & 38.3TWhE 20224 o|F 74
A7F Vbt B9k ofu gt 7P 3 58 7| E5kglT) 53] oy
A} ek, ek i & FR7) 20229 o] F S| ashs BES
Ak 202449 @A A 29 31.8%= SAFEH0|A o]RojH I Bl
(14.5%), Z2H13.9%), 7F(11.4%), BF]uiA(7.9%), SHd-32(6.6%)<

T
= 9]
T T
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+o2 A YEidth d8 $Yo] B9 2024800 66.6TWhE ZdthH]
1.281, 2022 tiH] 1.9¥) F7kobH 23k R HJuAE 7153,
th9] AR QoA A 4=9) S77F e ARE, FolEohe A=o] A4
TF HHe 5o] A F7IREEH sk YA B A a9 PR
7t & E0 & 3717 yiEelrh 549 20249 A =42 A= (27.5%) 7
$2(20.7%)°14 HIZE o] 7P A UERRaL, olof S4382(12.4%), 3l
B H(8.6%), 7H2(6.2%)9] &0 2 A YRt

| 33 3-4. U0 OURINY M2 £EQ 3 |
(H: GWh)
[+2] (&l
80,000 80,000
70,000 70,000
60,000 60,000
50,000 50,000
40,000 2= 40,000
B2
30,000 s 30,000
AN
20,000 20000
10,000 10,000
0 0
2018 2019 2020 2021 2022 2023 2024 2018 2019 2020 2021 2022 2023 2024
n e sz w st sz
EEN =716 HE X oL/ 2 EPION 5 7|6 HE 01X 2
mysuH 273 ngru aix2]
nSYE SHHE ugyEY SHAE
g o m4a Ef et
& Hp0| O A m 7| EF Tf O LA K] @ & 50| 201 A m 7|Ef Th 4 ofl LA X| &

Atz SMARD DB, “Electricity: Energy Mix of Exports”s “Electricity: Energy Mix of Imports to Individual
Countries”(2E At=z9| ZAU: 2025, 10. 2.).
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S7HER duER, 59 Y &3 £U=o] AR YEd=T,
FETE LAEE|o}, WY, A4, AR, divp, A, SARES, WY
g, =29o], FHE, A4 5 117i=0]H, $U= A EAF=IE A
9t 10702 FYsttt. A 2024W 9¥~20254 8¥Z 7|€0 R =Y
o] A8 & 427 7HE Zd =7 AEFotz 127147t 11TWh o4
2 71E5th BHE R 5719 £F e A oR Aot A9 H]
78%- 400GWhol %= || =] A] H35}31Tt.60

J7 3-5. SUQ| 91 WIRNEQ UK 1Y HE |

e
oo
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7000254 1~829 AYA HlOJE L2,
ff':. SMARD DB, “Electricity: Energy Mix of Imports to Individual Countries” (A 2025. 10. 2.).
20249 9¥FE 20259 8E7HA] =Y A H7FE A H Ut Ao o
B F7PEE Aolstl). YNt Mg AzsE ] £ i 242} 15TWh,
12TWh oo & UEA HEHE, 2904, 2 90| 2R E e 7TWh o=
7155300 QI w72 0] M9 p&of| tieh =29 o v A g A= A=

60) JA| 82 [F-5] Ha.
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1A ehgo s, Eedo] £qJah Aol gt 27he o Ak 2 Ho

—_

2 Bgich Anle] gE AY £ 84 U B 9FAL, TgAL
Aelo] WEEPom, METEE AA7A, agol 48, AgAt A
3} e SO Uetdeh.6) G Q0] 72 5 AU Aaree A

A AQA W7lof AEl A, YEHE 5 67/fF O 2 E o]Fojx 1
5] TPA JH o2 HET 27197 8TWh oJAFS: YT & Tt

A9 7P F g YA o did=tole( 1™ 3-5 ).

o)
.—“~
Am

[>
rlr
it

1}, oiA] H

1) ol A ekt Ao A g

U9 20214¢ oA 71¥FE EiE= 205097HK] @A45k= Aol en,
r7]3 3P4 (Climate Change Act),°] 2021¢9] /WAH=HA EHAE=T}
2045907 dFAFT). R AHEEnergiewende) 2045¥9] 7|5%
H 24 A8l 59 AYAHFIE FA8LAL Q= A&20laL 71EFH ARl
YA AAE =71 St 71430l 71&ole AR ARE- g I
ZdHolgh= oJu| & ARG E QoY Fol= ASE, %, A, 59
ARt A 9] ek x3tstar Qlrt.63)

Ao A b9 o]& HHE T "AHAYNARXLH(EEG: Erneuerbare-
Energien-Gesetz) /& F71Z0o=2 7§F= Ql=d], 2023W°] 7HH(EEG
2023)0] o] Fo A HA AP A 2] ARG H|2 FIH7F 203097H4] 80% &
o= A 273Ut EEG 2023004 B9 23l Ve &% 215GW, =
28 T 7 &% 115GW, e A 7Fs & 30GWe] A& =
= SR e

]

>

2

4

ol

7

2

61) 919 A=,
62) 2025\ A920] ThE ofui] S AHA AFE} -ekE gk,
63) Agora Energiewende, “The German Energiewende” (A : 2025. 11. 1.).
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2) gl g Espd=

201140] AT B FFA0E 1 Apef o] 5 TS W TUH L
20228714 LE Y-S HASH o2 AP Yglort &-9 Aol

ojulg AF zAo] Bru|slgirt. 20229 &, A7), 7A}F 2L oy A 714
o E5alt 5 8 Yol M A2kt Szze] ofuiA] 91717} el v, £
2%0) 91 3718 20234 4871 QY K5 T Fol selsich

HAS ot st ARE G835 WHo] A Ao g E7HsHA &o]
ST} olu] 20200] TAErs P =2 H(KVBG: Kohleverstromungs-
beendigungsgesetz),°] Y= 0] 2038E7IA] AghS 0]-85 St AAS
SAH O R HAfT ool 20229 /HHKKVBG 2022)0.8 A%
T S| Edh.04) ot Aeta Zdeke] oA A ElE dAtol A ool A}
o7} Att. Meke] B Gl 52 S ALE HHE e T FHA| =
T EQIH(BNetzA)°] 20279 E oF HAE &&
gt 9 ko] ol 150MW Blvh A Agh} 5UsHA A5
A4E, g AL e HER FT Ag uet FrF oz v Aot 5
AH oz A% A9 At WH A= 203097H] HAH AT a5 AF

< 24 20387

b
x
i
ek
o,
o
e

3) olluiA 339 g4 % 584 A3
592 QoA Lo 2 Re| o] WS ST Ae, 2 o] 5}

S S0l F38kL e, ool whet | A] EZolgks BA7L

_I

LA 4EL
MGt o] EAE t9) 34 T Ko LI HEA oY, 53]

HAZLA WAL AL AT or], Pr|HoRL Sa BHLT A

Aglo]t}.60 et ofefat tgRto 2 ALt o] Fo] ol 4 9l

64) Climate Change Laws, “Law on the Reduction and Termination of Coal-Fired Power
Generation and the Amendment of further Laws (Kohleausstiegsgesetz)" (A <Y: 2025. 11. 1.).
65) Mennel, Hofmann, and Meyne(2025), p. 9.
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° ZUFORKE £YsH A 9]
52 mefstel fotsh) ouXAe Aesti ek
oA 4T Telsto] EQL 201410 =7 oA A BEAY

olﬂ

olu] Qe
HE IS T30 9k 20230 @HaH Mo 2] &84 H(Energy Efficiency
Act) o TH=H 203097HA] 2F ol A] 4B 45% S-S FHE SHL
UT}67) ol= FgFRto] ofye =9 ZH O] AT F RS FFoh= A O
2, d¥t A9 F RE7F 20245 E ofvA] "ok xX|E FHdof s,
2030871A] AR AFoflA= Azt HF ollvA] 4H[FRE 45TWh, 47 2}
o= 3TWhE 7H&3foF gt

(National Action Plan on Energy Efficiency) < v} sh=

ot oA A B A2 =9

DF8 AT 7IE

-7 Aoz Qe 7iA {9 FEF AUA] A71= =29 ouA] FH
o] 2 HolkE 7P vh fA ElE Al o] AP H AL e Aol 2
St 17120 | A g5 g gl digt B2l H5 wobd 5ol /it
A =Y AP H= S o] FUo ItEU R Fofstal ISk, At
deto g 7k AHE HiAstH §)7100 t-85t At okE dAgH e AR}
2 0] w4 7% B3 AAF & ARBIAT68)

A= 20259 5¥o] W H=2Merz) F9] 7IU/7IAE A

66) Mennel, Hofmann, and Meyne(2025), p. 20.

67) Federal Ministry of Economic Affairs, “Bundestag Adopts Energy Efficiency Act”(F2<: 2025.
11. 1.).

68) 2021 1295 ¥ 20259 5¥7HA] £2(Scholz) F8]7} 0] 11+ AFIZHSPD), S (Biindnis 90/
Die Griine), AR1Z(FDP) ¥ do] %4 2F5t3t
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(CDU/CSU)#} AFRIFH(SPD)o] AFAFE st l=dl, oFd thio]

71%5H 244 A0l o]dE Y &, 71559 gAolghs HHolE 52
ofal Ut 719l/7 AN AT A, =2 (Biindnis 90/Die Griine)

71E& B3R 2045971419 7195 DA skl Sl=tl, FHud(Die
Linke) 23]2 o] 2040922 377t 4 Foke WAlS7I= st
o}, 3 Hof ofgQl SUURMFHAID)S 71% Hoet Hs wE FS vt
oiskal Q1= B9t ofy gt A4 Q1 gl RAgskal Qlof & AR A
R w1 E 20 Helt), 7|% B3ol® Eokal d W22 FR = H-F
A4 o]% A eke g Am WA thsf f-AIsof ettt o= 20384

VA, FU Y dxE o) 722 ¥E /A @ olv] 9 wiaE

7P OflL{x|2iA

%92 BUY) B (raxonomy)o] Ateo] 3kel Aof vithshs o
wAQ) rlolrt. 20259 FA A AW/ 2ol 4
(SMR)Z T3t} 9] 58 7hs S o)) BAte olzdo] QIglont, of
L 2420 o@oR FAL FU Aol d SUHE FEH e
o= melt,

A 7| M A Sht BU ARG F03 4TS T R0
= 1__

i o
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80%2] AL 4 912 o] 83 W3} 20381 7HA] BheabAe] 714 HZo]
Hee QIS SREshe 29108 BobeIh olof 20224 T A% oA
917] v steo] Wl gt o] hAg ol 8 WS TE]A ofulA]
202 o] §313A} 206W §F9 7hARAL AY 5 AN A B

tho] 8 e o] =0]H T Yk A EHE FANAAE 25 SaudA A3
2742 WAl 71013 Ao A6

L) 227|241} g A
=900] 714 9 4] A7 1AL A QRS 12T v ArjHos ke

2zo0g WIHKIY 3-6 F1). 9| ArlE AYEL

2= AT AANHAY FRE g3t A7 @ 7E Sa] AFL
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69) Agora Energiewende®] Fabian Huneke QIE}5(2025. 11. 19.).

70) DENA®] Justin Hoffmann, Tim Mennel QIE|5(2025. 11. 19.); BMWES] Benedikt Guenter,
Marius Strotjohann S1E}H(2025. 11. 20.).

71) SFAY Bl EHAS 48 AAH0] a3t 7ex3E ShEsto] 7] $E A o|1 G820
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(H2): R2/MWh)

X2 Energy-Charts, “Average Electricity Spot Market Prices in 2024" (AL 2025. 11. 24.).

o2& 7Fs e WA o2 B39 gAE BAsHE Aolth BMWK(2024), p. 6.
72) Magnus, “Capacity Markets in Europe” (A <Y: 2025. 11. 24.).
73) Mennel, Hofmann, and Meyne(2025), pp. 21-22.
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74) BMWEQ] Benedikt Guenter, Marius Strotjohann 21E]5(2025. 11. 20.).
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X=: IEA DB, “France Energy Mix(ZAQ: 2025. 9. 10.).
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Target types: How to read this chart
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A2: EMBER, “2030 Global Renewable Target Tracker”(ZA{: 2025. 10. 3.).

75) Analyses et Donnees de I'electricite, “Bilan Electrique 2024”(FA1Y: 2025. 9. 30.).
76) EMBER, “France” (A< 2025. 10. 2.).
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X2 Eurostat, “Energy Imports Dependency”(ZMY: 2025. 11. 10.).
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Industry Transport Residantia Commercial and Public Services
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At2: IEA DB, “France Energy Mix" (A 2025. 9. 10.).
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1) 35719 A 71 EAE(PNIEC, 2023~2030)77)

20249 EU 391 d3]o] AlEH T Sd=7 A A7 =A = (PNIEC)
o= 203097} 205048 715-FH 242 915 ZFA 0] Ao] 1o} Qlrt. £
20309 71553 942 205099 7155 D40l Fast st ZAE A
T oA IR A R= 20309 7H] A7 HiETS 19909 tiH] 24
50% Aot HEE AU

77) Gouvernement(2024).
78) LA LATEA HIETF 72 2017~20229 717t ABH 2% 3.1, PNIEC Al whg} 2023~2030E
717t F AV HETE S-S QBT 5% 501‘:}
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| B 3-3. DZYA PNIEC 2023~20309] X2 S8 |

=5 Lg Y
20124 Tt 2030E7X] 30%
HE OIUX| AH| | Z3(1,243TWh), EU SE= 20124 Oy 1,381TWH
28.6% 2%
2030471X|
E0FE HHYOILAX| EHF: 54~60GW
an o 570TWh
=4 SAZEL 33-356W
oS 3.66W
Nt WH 82 | 2026H7IK| A UHEY 99 GWe 9.9GWe
2H7IA HEY 20504 EA3Y Y n.a.

At2: Gouvernement(2024).

TFAAR] A Fx= 202349 7% AR HES 60%01A4 203049
42%, 20351 30%= W50, Ao et A Sof Aol 20234 458
TWhollA 203049 57TWh, 20359 666~708TWh7 A A= et

AP Z7IE ouA] R omA TPgie oA ae HAdS AEshed],
20509714 FF ol A] 4B1E 2012 ti®] 50% H=517|= A
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N

2) T2 32 thdzt oA A E(PPE3, 2025~2035)79)

20254 &= mRA HH = A3} ohdzt o YA AIZ(PPE: Programmations
Pluriannuelles de I'énergie) 29+ WHsIHA 7|THS} S, 714 9H4,
oluA] HEE 3o B HASIATE 71 $HS} -2 oy A 4BlE Hs
A, Agka ofjuA] P4k gdisk= Zloltt 20504 7195 242 Ak
2023 AR 60%21 S A= 7|8 A AE 20308 7H4] 42%, 2035

79) Gouvernement(2025).
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2 T 39, 8 w0 JSEol el SR 20239 19.3GW
oA 2030974 54GW, 2035 65~90GW= BHfigtth= Eiroln, &
(84 49 20234 21.9GWollA 2030 33GW, 20359 40~45GW=
R it $e2ubd o] ¢ 202349 25.9GWellA 20309 26.3GW, 203549

80) PPE3:= T o ul 4] 42wt 7 slo] glor] TAIZ9l W8-S chewt ek, 2414 AHeolA 1t 7]
84, AAGZTR ZHYZ, UN A47HsEABESCD)E 220 715 3l ol 4] B3
A7 A 2 9 0R A3t 18 ohlek BU A o] 715 B L 920 A, 13
2 FUH 0 2 ARAIIHIHSNBO)] 71559 S| ufet 3719] BE o] AAslo] g
A) Bk 7]320] Hju, PPES A A4k, AU 2, o) 83t 59 Fopd 7|2
BRE A, 715 482l PNACCE Sol4 =o]ek SNBC, PPES} g4t kg W
W A4S B 7155 gttt SAo) A9 9I(SRADDET, SRDEID), FHI(PLUi, PCAET, PDM)
oh AH 02 AAS A AT ouix] o] A8 5 YEE Tk,
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Yerasks Thsskt] Slal u] T, ofux] A4, S g T
A 9 oA ko] AT 2T I F4T Ago]tt.

3) ZFA FAAE 2030

20210 PtEE e 203087H4] 3409 /& F2(3009 2 HE
=7 409 FE AYxD)9 T4 =2l France 2030 YHSIUE=H],
°] F 120% =5 oA F-zof Fsloirts 4He FZo] Hetasolof 809
&, & 729 9easlof 409 f25 FARE W&o 270t 4H
F2o] 2A7IA HiES 20154 HiH] 35% A5t A9y o 4292 E
FHUAZ(SMR: Small Modular Reactors)2} AN H|71& Ao 20|
SEHA Stk 183 % BT EekAaste] 749 20309 7H4] 2009t o] A7
A} gl sto| HE|=ato] Byt AlA| 220 Agtas 57| it ZHE A4
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81) Gourvenement(2021).

92 - HAOI-RF2H0|Lt 7 0|F EU ORIt 29| 7] Haie K|

il
08
(Tl



4) T~ A% H

ILFA0] AR AL 20144 o] AFoA =HE AFol| wet 205037}
A A Hle WAL 50%% Eole Ag FEE AASIHH. 201249 F
g2 tiegol 24T ouAI-g gt d=4] EE3E 59
L0 A vlE A5 B AP A] AR it ol x| &g 23] 7iAdel
A A= A= ]I ofof whet 20144 109l =4 S 3t o | 4]
gk §iQko] g Ao A EU=H], o] ek 202597H4] A HleZ
50%= okl W 85 FA 52 63.2GWE Algtol= W8-S Hal 9L
th. 201790 ZAE A ¥lE 50% F3HE 2025W 0= 1791 0H, 2019
ol = 20359 0 & A2} A7I51drE.

I O3 3-11. TZA0| 577 X B I

@ Graveline : 67|
Paluel : 47|. @ Penly : 271 @ Chooz: 27|

il Cattenom : 47
Flamanville : 37| | ®

@ Nogent: 27|
=27
Stz @ Dampierre : 47|
@ Belleville : 27|
Chinon : 47| @
@ civaux: 27|

Bugey: 47| @
@ Blayis : 47| St. Alba: 27| @

Craus: 47| @

@ Tricastin : 47|
@ Golfech : 27|

Xtz World Nuclear Association, “Nuclear Power in France”(ZA: 2025. 9. 10.).
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82) Euronews(2022. 2. 11.), “Macron Calls for Nuclear ‘Renaissance’ to End the France’s Reliance
on Fossil Fuels"(AAY: 2025. 8. 10.).

83) RTE(2021).

84) Senat(2023).

85) Public Senat(2024. 10. 17.), “Energie: le Senat adopte sa propre loi de programmation, avec
le soutien du gouvernement”(FAAY: 2025. 9. 20.).
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H S H(ASNR: Autorité de slirete nucléaire et de radioprotection)°] 4H

SJQIe}.80) A HRE gals) TgA o 1zt A S5 FEsk AR
7} g7t A, B8 D FTHE AT QRS S

At A7 TegA FRL BU xFPoA 9] YA A o] AAoux|9} v
stol sttt A& AASIAL EU S4ZFAA vHiARE 715537%

of YHo] ZE T FA A =S F2lstal Qlet EU AHojlA |dof gt
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86) Autorite de surete nucleaire et de protection(ASNR), “Les missions de ' ASNR” (A : 2025.
10. 20.).

87) EU B L3] 21ol= 87 7135870 B8 € HTE 7%, @ S THEH L g A4y
o] 71, @ e e 9 A7]&, @ S|ERZ W X FoUZA] 7|&, @ FHNEA 2 A5HA], ®
vio] @72 d Hlo] @Hgt 7|&, @ HARYAL7]&, ® 1 E)o] ZFE| ). 1Lt o] & X 54
07 01 VeFHAAAH o= 9 71&3 SMR 5 71359 7|&E AHE AT} European
Union(2024).

88) LgA9 tfHAQl A o] 37) gt JADe 2dAT T E Fr T HT Al
F/dE(Ensemble), 47 Fat FFA1ES, HAT, A, FESHA] = TgA) o R 1
WAMANFP), S48 FUAHRN)O] Ut
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89) Gouvernement(2025).
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90) El Mundo America(2025. 7. 7.), “Macron Advocates for Renewable Energies in the Face of
Right-Wing Harassment” (A <¥: 2025. 10. 10.).
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91) 2024 AHQ19] 2AVEA HiETFS Aol A9 2,7005F E(o]AlslerA BHLE)S 7| FotHA A
A H] 16.8% A5t 2024 TR Am|QlofA AR AA| [ F 77%7 Fet4o|ck Red electrica
(2025. 3. 18.), “Electricity Generation from Renewable Energies in Spain Grows by 10.3%
in 2024, Reaching Record Levels” (A <Y: 2025. 9. 30.).
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XK IEA DB, “Spain Energy Mix"(ZA1: 2025. 9. 10.).
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Xi=: |EA DB, “Spain Energy Mix"(ZAM: 2025. 9. 10.).
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° e ARgeliAz AAe] 66%elm, Aol Sl M oy 2 5
o o] SwESIL Ik, Bfeke] 49 o shollet 6GW(2 8] 71 A% geke)
25.1%)2] Au]7} A5 A e Al 94 oA g dge s
9ltt. olo] EewAo] 1.3GWE F7FshuA 24.9%% AHA59c.
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circle), 20.4%
24,
N 24.9%
(cogeneration X ol x|,
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Z|E}, 2.2% o I

X2 Red electrica(2025), “Electricity Generation from Renewable Energies in Spain Grows by 10.3% in
2024, Reaching Record Levels” (Z4AL: 2025. 9. 30.).
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Xi2: IEA DB, “Spain Energy Mix"(ZA12: 2025. 9. 10.).
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1) =71 58 oA € 7]F AZ(INECP 2023~2030)92

o] A1g2 2030 A7H] 247k~ HiETH(1990W tH))S 32% 55t °f
YA BE&S 43% Ak, oluA] A E 50%E et W8S &
ot 2% 2H]0A 2719 B8-S 35%E o] WP48E 34%714] Lok 5}
™, 203097H] FF ovA] F AAolUA] vl& 48%, M9 81%EH=
ERE 2R} APl S SHOE Shz A1 ovA] A& 2030
712 38 WA S 62GW(EH 2 3GW 23D, B A 76GW(EIGW

oA Z7h), A4 12GW, W74 22.56GWE SEZ Sk E3F 20304
7HA] Hlo] Q7kA 20TWhE AAkekal M 7]|&F 5505 thE Egshs Zlo] B1
o|t}. o]& YA 20215 E 20309714 53,0809 F=7F HRT Ao
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92) Government of Spain(2024).
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| T 3-4. AHQI INECP 2023~20302 =2 =1 |
= =R
2M7A U= 19904 CHH| 32% Z&
2F Of|LX| AH| & MMOLIX| Hig Z|TH 48%
M2 MM = TdoluX| Hig Z|tH 81%
T2 G2GW(SAIZ 3GW )

TedoAx] 2 XiE 8 =8 EH: 76GW

XE: 22~22.5GW
Mol AH|/J2ieA 203047X| 12GW
x| =24 2030 A7K| 43~44% 74
oux =2 ¥ e 24 2030E7HX| Z|f 50%2 U= ZUE

At2: Government of Spain(2024).
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7 2|9 E 3000] G2 0] AAIDNE U WEe 95t e

ot

E(PETRE: Proyectos Estratégicos para la Recuperacié y Transformacion
Econtmica) & HEF LY, o] T2AEE AA A4, 18, 4 Jo= &
22 oh1 Qirk. § Mok ZeAE0A 117] Bofo] e MES Agsio 21
311 9l 93 A FA1] 40%S S AAL] YFHEE P AUck. o]
of] AN A], Y S4 L AF Bofol| 4 9] oA HZhS 73 F5HHA AH|

Qlo] 802 Aol ok F RS Al o] 2 W ik

93) 117} Z2AE HoEAFN): A543 §-2), A B21(9.829 #2), AAYou 4], 54 $=4
9 A4H69.29 /), 54F AAH(18Y 42), £34A(4.929 /=), 24 9 FF AH(G.19
FE2421.939 92), 2 OXEsH19.49 F2), 413 % new care-taking) FA(8.08%] F-2),
A11013A(11Y F-=), ¥HeA] 9 vlo] 22 M=K122.59 -&). Espana Digital, “PERTE: Strategic
Projects for Economic Recovery and Transformation”(FA: 2025. 10. 19.).
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AT A 27|10 A7Hsa nlef Heo] WS olgeh Awele
P, B, 52 A A2 QAU Hopol ] FE 4L of
SoiT} B3R BT} B ol2jst AL 2Aste] AHelE $ Ao
A) okl A A 2% ke WS olA AR 27 £ oA
9 71% A olefat %10 o] o] 547 RS P g Ik
AR 20215 20247 Ao K] B]8o] 20%p Z7SHEA 23]
of Zrl H717HAL 20% 7Pto] Aast Ao LeRtrton A Ale) b
2w T2 A 714 7 AR Alslel e Mgl atet F8a Aol
FolA] 70kt
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A2 BBVA(2025a), p. 8.
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T2y BAOl AE7Rs St WAl Ala"EE F=oted ob2] AAdsior &
ol gtt. 1 Az Ao A] et tigt FAtet g0l S/ Aol

X Bk 7 4 ok Mewe] Arjsh 712 SR 4] FARES] A

ru

94) BBVA(2025a), p. 17.
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202549 44 289U 2% 124] 3387 olH=]omte Aol A fagl= 4
AFENZ} SR A ofof] diet Rl il w=1ho] ASIATE AHQ1Y] E2
A A HlEo] o] Aol 43 24| etk 5] didet 7t

24, 2591 GRS} ARe] A YS Fastuia A 4lo] et 4
A ALE ORIt 0] F £ B vlof) AT|Ql AR UES 24} Aol A
29 AFLIAS =LA EHREDT AL AGolA A AL 5
25 o] 78 Yooz A=Egrh TgolE 27|o) AZIEAA ok u
A Bl Selot A FHopd BAP 28] AT S A A
o] shepirAo] §AHA) WA HS WSHe Al BbEh REEE: 157)
o] AIAFE ARkt IEJHE RE WHiglo] £ A olE o) A
2io] FHHEE 31, ouix] 550| FAT WAE Zol7] PR WAYZ 7
%, A|2dlo] Ak A&Ho| 1 FH O Aofat & YEs © 2 St A4l
AT, WA S TG 1S 4% AR, AE LUK A A2E 7
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95) “Obsolete Electricity Grid Triggered Blackout in Portugal and Spain, Experts Reveal”(2025.

10. 3., AA4: 2025. 10. 20.).
96) CaixaBank(2025. 6. 18.), “The Economic Impact of the Blackout in Detail” (A ¥: 2025. 9. 20.).
97) Czyzak(2025).
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2) 27R19] K(EHYA =9
A AHQIoA AR FHL Sl AY4=29] tf-3T Hite = &g
Hotont, 1984 3of AH|Ql HH= Al -8 A= -dof dfsf =t
EFAS SUsIH oF AvRloflA= A= o] AHEHA] il 1o
71&0 & S 7719 Y- 20279 E 20354 Atojo]] HAFH R
Hafsh71= A7gstdth. AuQl A gitojA YAl AJsh= HlES
18.2%01 geotoll e Eskal, AR U &-gof thsf| o 5] 3]oj& o]t}
20234 120 &3 7|FHepFAE3|(COP28)9A 317H=0] 20504
7HA] QY] I 82 3H 5= Hl e AT iR A o7 AHQlE o]
o] ZrodstA] gkoktt. Q5] ARl EUO Al&3t =571 B39t olvA] € 7%
AZ(INECP)ol wh=t Ao v A Ble2 ol ol A2 S84 7l
& 29 WRAE dAE HAA HHE T 937} v oS
W7)% Ao, AHQl 9J5)= 20259 11€E 17¥0] IUHPP)o] Al&st 474
LA2(Almaraz 13 11, Asco I, Confrentes)d] & HAE = Hors H
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n

L

l B 3-5. ANl ¢ T A |
2 7t BH 9H

Almaraz | 20274 11€

Almaraz Il 20284 10¢

Asco | 20304 10¥

Asco I 2032 98

Confrentes 20304 11¥

Trillo 2035 58

Vandellos I 20354 2¢

XI=: Government of Spain(2024); Noticias Ambientales(2025. 11. 17.); Magnus(2025. 5. 15.) AI2S &2510
ISINESE)
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98) Noticias Ambientales(2025. 11. 17.), “Spain Confirms the Closure of All Its Nuclear Plants:
Congress Rejects Extending the Lifespan of Seven Reactors” (A <: 2025. 11. 19.).

99) BBVA(2025b), pp. 1-2.
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X{=2: BBVA(2025b), p. 2.
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X2 Statistics Poland, “Energy Efficiency in Years 2013-2023" (442 2025. 10. 17.).
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QLAR(7.7%), HFB(7.5%)9] &2 A Uehdth
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X=: Statistics Poland(GUS)(2025), p. 11.
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| H 3-6. B HLXIR0| T2 W 5T LK AU I

(H2l: Mtoe)

T2 20184 | 2019¢ | 20209 | 2021 | 2022H | 20234

N MR 12.4 10.7 10.2 10.0 8.5 7.8
HATIA 9.2 9.3 9.2 10.7 9.6 9.4

MR HZ 248 254 244 26.2 26.3 26.4

THEO X1 & H0|R% = 9.3 9.2 9.0 9.0 8.9 8.7
e 12.1 12.1 1.8 12.4 12.0 11.5

micy 5.6 5.6 5.6 6.0 5.6 5.2

7|Et 1.3 1.3 1.2 1.2 1.2 1.1

ZZ OlX] AH| SA 74.8 735 715 75.5 721 70.0

Xt=: Statistics Poland, “Energy Efficiency in Years 2013-2023"(ZA<: 2025. 10. 17.).
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XZ: Statistics Poland(GUS)(2025), p. 5.
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X&: Statistics Poland(GUS)(2025), p. 5.
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101) Ministry of Climate and Environment(PL), “National Energy and Climate Plan"(F*4: 2025.
11. 10.).

102) Buropean Parliament, “Poland’s Climate Action Strategy” (A2 : 2025. 11. 10.).

103) Buropean Commission(2025. 10. 8.), “Commission Decides to Refer POLAND to the Court
of Justice of the European Union for Failing to Submit Its National Long-Term Climate
Strategy” (A 2026. 3. 5.).

104) Ministry of Climate and Environment(PL), “Energy Policy of Poland until 2040 (EPP2040)”
(HEMY: 2025. 11. 10.).
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=
S A7) AlARE Shaskat st
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105) Trade.gov.pl, ‘Poland’s Hydrogen Strategy: A Green Future” (A4 : 2025. 11. 24.).
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Pomorska
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@ Dolina Mazowiecka
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Dolnoélaska Centralny Klaster Wodorowy
@ Dolina im. Braci taszczyniskich
Wodorowa ®
® Slasko-Matopolska
Dolina Wodorowa
@® Podkarpacka
@ @ Dolina
Wodarowa

Xt2: Trade.gov.pl, “Poland’s Hydrogen Strategy: A Green Future”(ZMY: 2025. 11. 24.).

o oA A A HZ o

106) EHE+= A AUSRES AT FAE o|UMEBS E3oh= AlUATHKO) S, Al
59 FHHLewica) £, 715UF EA=UG(PSL)0] T
2050) 5°] A4S FAIEk Ut

ro
i
"
I
5
Olt
B
=
<
i
0
I
[y)
(@)
u
I3
=
=

116 - 2A01-232/0|Lt 2174 0|F EU OfLiX |2t 240 7| Hsior ARK Fgt



A

o] Ao Aol glot BU7Z FA5HE ol 4] S ae] 51 Sick. A
HIQIRe 24 4 Agko] RAFT AL, AL S Tt 9
o} 7154 80] 714 H31e HuhLewica)s 20308714 CO29] 50% 7
%, 20509714 71959 BAS IO (Aot UL, EVE 2050
(Polska 2050) 3 54483h] 243131 9Aek. 107) o] S5 & 25 o]
geraoh 9 AU AY A At ot H-S- 7 of

;'6‘_
2 EZ5 YA 2 9ol R H o2 ek 27)517 = of & Aol

o} 22 7] 48] v]5) Aol the oA g o] Ag] ¥ 2 #iL
10]3 Ao A2 ol FAHo| N, 7| SRR SAL 3t FAe] 7

A Zwo| A= Heto] Basitt,

[
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107) @A) oFgol#t o]d A9 F4lolRd HIHg A (PiS) ¥H 3} Aol A= 25kt EU
ol 139d ¢ 7% 230 39 o|1, AFFH(Konfederacja)e FH5] 5229l Fgo =z 514
A= o] A Agto] vl o]l 1l EUY] 7|53 E Ao A Y BxFof] Bifiol= 3 Kol
EI\=

108) Enerdata(2021. 6. 9.), “Poland Will Stop the Be t chatow Lignite-Fired Plant between 2030
and 2036 (A2 Y: 2025. 11. 24.).

109) Notes from Poland(2025. 1. 17.), “After Year in Power, Polish Government is Failing to
Fulfill Its Energy Transition Promises” (A <Y: 2025. 11. 24.).
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g Dolna Odra
2units until 2021

A4unitsin 2025-2035

Kozienice
8unitsin 2026-2032
2unitsin 2025-2028"

Betchatéw Tunits (newly built) unti 2035

12 units after 2030
Turéw
7 units after 2026

O v Jtagisza Potaniec
Iunitunti 2023
2units : ew\yb uilt) by 2035* Inits 2021
Tur (!025—1030 6 unitsin 2023-2034

Rybnik Siersza
4 units until 2022 2units until 2021
4unitsuntt 2030 2unitsin2025-2030

‘taziska Jaworzno
2unitsuntii2021 6 units in 2025-2030

& Greenpeace(2020), p. 7

Lp) A

EATE= 202249 1090 A 94 AMAR JAEEAE AFEHT
6~9GWe TEE AAZ 37|15 AHThH= AYS dHIH110 7|E &
T oA A 2040(PEP 2040)°l WHEH, St F 6719 YAREE 14
g a7 o= 2033490 AL 2F=o] AAS T U] 57 @9 2~34ut
o A0 R AAT AZS AYARE HA AFo] FAHH O A E A=
Aottt A AR E A= S A 94 7H50] 20369 ©] 97 E Ao R
ot Qlch 11D Blgo] EFERle] 4A-8 I URE(HTR) A4l ¥4l
< T3 ks Ho] EAFoln, 2026~2031° 165MWth 22| A4-&
HTRE AAT Algo = geiA Urh.112)

(¢}

110) Westinghouse(2022. 11. 2.), “Westinghouse Selected for Poland’s New Nuclear Power
Program”(AMY: 2025. 11. 24.).

111) World Nuclear Association, “Nuclear Power in Poland”(FA¥: 2025. 11. 24.).

112) Umweltbundesamt(AT), “Energiepolitik Polen 2040”(AA4: 2025. 11. 20.).
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114) Dechezleprétre, Nachtigall, and Venmans(2023).
115) Gavard and Voigt(2017).
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AAof whe} o] thasH] AFd o] Fgo] Eebd & Qg2 HRlth o] &
A7 A Et A2 o 7] 2] AA o] A B A7 AR G| 27
LG 5 9SS Hol ot 18y olEe 2 F2 24 vl uAH
71 AlvtE] Q. 7ol 7o) QA AA| S o] WAgt o] % 714, £
TETE Wt olf &ALt AR AEEAE AH ol A=
weba] o] A2 BAY =95 t& @r]Ho|1 A 7heet $H 0= kel
of, AA| AA Lol A B]-§3} Ag4to] ofGA 2 E=AE A H A} Jic)
oA o] AA Y P AE FEE o2 84S SlAE
e 5= Ut} Bua er a/(2024)1102 BIAE 74 A £5 E851] 14 &
BAIRNA 2] (transition risk)@ 212 Y18 (physical risk)e] 714
o Bt == S BASHL, AR o] 3}E] = FHolA g oAkt
Agka 4HQ] 7 2015 Apo|7F YEhd £ 2S5 Hof £k o]= v g
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A 71H9] #gkE Exo] o= tF7] AIASIAY. Angelini er al
d 929t T M dE 9 =8
2o GoIet AFE v 4= ASS HPY 2 W, Gavriilidis er a/(2025)118)
2 7154 A B34 (climate policy uncertainty)©] A4 AJA} AZof] K

34 9P 71 AYL VI 5 ANGAC 9T 34 4T 5

116) Bua er al(2024), pp. 2076-2110.
117) Angelini et a/(2025).
118) Gavriilidis et a/.(2025).
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ohujet A2 TS| Wk S, A 7Y, A BE 0%, oAk
A2k Wsto] dhat BeHAAo] FAlo] ARt webAl oA Ao AR &
B2 B ) RIS Ba B 947 F Zlo] ofuet 5YHe &
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119) Dang et al(2023).
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120) Uhlig(2005), pp. 381-419.
121) Arias, Rubio-Ramirez, and Waggoner(2018), pp. 685-720.
122) Fry and Pagan(2011), pp. 938-960.
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U= ZT A ASATLE AR A -2 AR Mot AAVHdE 2 585 ¥
ol YFE A 5= Utk At SEHE Bkt

YA, 3732 Hee 9 2 vigelnh. oA, die 29 W=
Eurostat®] FAFEFAEA 5 =248 AEFEITC 3)9] =4 AEE L&
gk oflvA] ¢ Hpoltt. o] AEe 719 = BRY AE A ulst=
HoJo] o] ol T} FEA ARFY AXA £ BF, S olUA UL T
e oY) 2 S UERdch oAA, 7HE A4S $9== Eurostat®] ‘Producer
prices in industry, total: MIG-energy © sllgoR= oA F-& AJAR=
ZHolHAIPPI)Ole. o= AH|AF TA|9 o | ] 7FA oy 4xm] @ Fo] ofyzt
ofltiA] Aol B4 - HHish= A== 2] A 714, S AR EA19
A&7 A (output price)< WG 434, AE Haye AFRJAARR4(1P)
ofct. webA o] A2 oUAIPPIE 7149 A2 £ oA 744 AA|2}7]
Ht, Ak} Adtof] A= o|A] 7144 9] dizHa= st

22 A IFoE FAHH VIR F o2 EU279 20139 19%
20239 10€71A19] L A= ARSI 593 T A= SUR V|ERE
(20139 1¥~20239 10¥)= A AREStL, 4 A< A8l 20084
195 20239 10¥7HA9] A7 H2S 712 424 20134 o] F #2
< EUIRt =71 A& - 7H 2k 9] FdS dHstHA A ASE vlast
710l A&sie, 20084 °o]¢ A7 #2222 38971, 4 A9V, 2
E1H19 Wd9, 202249 oUAIN7I7HA] 8o 2 3] HYAdS HA

o % Q7 Btk o] ol EU27, 5, ZFAS W BASH: ol 5Y
3 9% 71 37 ool A= ARy Ac Be) 22 T2} T 71 4
3} A kg o] A7k werd 4 97 wolch

R o] o] £42 AB|R GAY] THAR HET AH] B2 AR 2A 7t
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349 12} 13-& Aldshr|oll= 27 o 9 AR AARRFE7EA]<=(PP)
= AR oA 2 AR7HE S SRR, HF AHA e FHEOg AR o
A9 7HAA S E TS AYdH o7 x2jlt o] Yo o] F2 7P 13+ A
o|FZE Totst] 3t WSE oUA|PPILL AFFAYARS S0l E L.

EAof ARgst AR o] 9] £4E HFSohs 5% HHS Hof Eot
WA BUASH 7FA7FAL EU27, B, ZgA HoJEoA 5Yet 9 7147
25 SRR W BUL 94 vlE, oluAsd, oAAIPPI, 4Hd
7HE B A GEE AR 02 25 Btk o] o] 9] =7} 7k B} A
2 T 9 714 F4& vlaske Ao] otz 5Yst oA 7+ 7o) %7t
H oqA] 29 9] 2F F2EF 5 ol BA thEA Ho|==7+E Hlwst
£ AAYE uigitt. weha] ZU3} Zapao] Zjol= 9 714 &4 9] Zjo]
2P|, olF S5otAU SEoe Ul #2129 AoloA] HIRHT B
Zlo] efgsitt.

712459 AIAE HEHE 2RO 4 s FEHo|tt. VERE
(2013~2023 )M 7kA71A 9] A B thH] S7R&-2 Al By B 20224

39 A9oto] F50kL, 1L o] 5 OF 57HU O ARE FaL oY A|PPI7F 2022
g€l o mEit). o= Y AR FFo] SA] £Foke Zo] oY
2t AT A7 IS AX AL 9A ] o v A] 7HAGE o R o]0l H S-S
AJARRITY, ERF 2021~2022 U A 9171 = HA A AHRIPPT Bt EU27
0.438, =< 0.402, TFH2 0.3800.2 BT A 45314, 714 4= 9] &

7t 380 E UedaS Bol £t 12U A4S 23 A&Aolle =7hE &
|7} EAZtth= HollA, 3 71 $4 foll %7 £ 83l0] HEof 2+&

Gl

£do] ¢ HlE2 2013~20199 HH 0.152004 2021~20229 Bt
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A "ojzitt. o] 7] FHoA FFFEE 5T S U 7IAFYY oA
7t FRACE ZAFYSS Uit ¥ ZgAE 2013~20199 Bt
0.737% &2 94 ¥l&E FAFo, 2021~20224 B2 0.65002
obfl1L 202399 0.651 S50f BTt & 5Y- geHd 2 4559
O F2A H4F, AL 22 UM & 1R oA 9] 7| - 7184 |
T2 U Aok Wrgeithal & &= k. o] &pol= o] FFR FH Y of
Aol A 4l &<l 9Ju|7} Qlet.

AAYALS] AR T F AT AAPES Algeith Al A9 25 20209 49
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y=ct Ay, ++Ay_,tu, wu ~NOCZL) (4] 4-1]

o714 y,i= EUA, 7kA7H4, EUL 94 HIE, olUAI5%, olHAIPPL, 4
A Ol 77 W S E WE oI, u, = 52FF(reduced-form) 2A%0]
t}. o] o] AFHA2 BEAR BHAE E-8sto] =35t L Ap59] 55t
= BFgst7] Yol ARk 302 At B3 AR HET W I =2 A4S
AT E Il FoFF VAR F4oA TS o = AT 74 E9HY
2 AslolarA) ujuy| A AR Z(Minnesota prior)123)E 283ttt

%959 BVAROIA A== A%} u, = 72 349 AF 2o = AT
T Uk o] A2 u, = Be, 2 1L, 3 54 W ¢, 5 BAIsH & o] 9l

= =
o= sj4al] 98] ReAIRS HgTr) = B4 FHo] WAHE 1
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Fojsto], 11 sj"y} FerHQl A w ] H(orthogonal rotation)ThS 5183t
t}. o]= U XA ST} o L X 9] 7] ZHONA AR ARAH, TFTR, B84

=] =2
3, 8 aRlo] A9 FA9 F2ole @AE 1T W, I3t SAH A=
A
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4= 9435 A ¥(point identification)?] FHE sh7]Het Hhad
(set identification)?] FE|& TlelsHA st g, A3} Ao &Y ALH
SATEY] Wk ALY 7109 el S FHF o2 Bt

T2 FAL £9FY BVAR 2418 <19l9] Fus|doz Eafgt F, A

123) € thH=F VAROIA = 4 0jof 8 Wa=0] 7} k2 A J71otE R, B =7 At D 49 Al
7 9] Balo] AX 1L FANRS] FE= BRI 4= ik v|u|AEF AFAEE(Minnesota prior)
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A oA Tt AR 518 sfl9] & FHAIA BEARS] +8F
(acceptance)& W& = Utk F-oA o @7, A|eFo] A= ojoF =

717k2 ARk o = A QAR THA(RA - 7Ry) W 54 2] 9y
FrAclEz dHHez 0~271d HolN FEE FAISHES 5tH, H&
(CTAAPPDI AE(AFA Dl et FoA°F2 A= 0~ 171 E= 0~2
N el R ol A7] FHAA FA A, Ared, Hee - 71
gt S22 HE3-9] A[&7|3ko] 2
A|oke] s=e} 7]7to] Fold4E BEARY] A|oF 3% 20| Eof 4~8-E0] Ao}
2 Jeuw, o A2 349 2~37 A Al &) 717 AlF e &
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| B 4-1. 7X 3748 25H

i Bavtd 324 I B2 ==Y 34 387X 3| &R 34
EtATIA + (0~271%)
7tA7H4 + (0~2748)
EUI + (0~271%)
2 g + (0~074g)
X~ U=H + (0~1702)
OlL{XIPPI +01748) | + 0171) - 0218 | + 01748)
AL - 0~1718) | - O~17H®) | - O~17HY) |+ 0-2MY) | + (0~271Y)
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FAH R AR 7] Ay A= F& 7HATH %Zﬂ‘(gas_price) ER
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Ao A A §ke} A 7)) WSk T4 52 (eua_price) 2

HgE 4 QloH, f7] oS oA AYYA 2L FFER 4
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3. 24 2t
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th. & ETS 7144157} &
o] % glout, 9 ] Hlg Arheks AgoAls Tkt AT e 7
ATkE RolA] oreha sjAdsks Zlo] sl

oAPPIO) A7) &4 F2AstTE o UAPPI-1)O Adk BE 27
oA 1 o] Ei= 11 oo Lhehte), 2719} 37]9] A Al S()oltt
ol Hlg o] B0 27 wredEl H U4 AAE £3 2HHE 72
AR, AR AwolA 7k4712 Hdo] 20224 390, ol AIPPI B
o] 2022 8] e L ojefat AxkA e} & Rt

| H 4-2. O|4XPPI WHHS 32 A+ £ 21 |
o3 THATIZ(-1) EtATFA(-1) Of|AXIPPI(-1)
< — Of|lXIPPI — OX|PPI — O|4X|PPI

EU27(2013~23) | 0.036 [0.020, 0.053] | 0.011 [-0.006, 0.026] | 1.052 [0.931, 1.172]
£2(2013~23) 0.037 [0.022, 0.052] | 0.007 [-0.006, 0.021] | 1.022 [0.900, 1.142]
=2(2008~23) 0.028 [0.014, 0.043] | 0.003 [-0.001, 0.007] | 1.095 [0.986, 1.204]
OA(2013~23) | 0.035 [0.018, 0.053] | 0.010 [-0.008, 0.027] | 1.002 [0.881, 1.118]
ogA(2008~23) | 0.021 [0.005, 0.038] | -0.000 [-0.005, 0.005] | 1.160 [1.062, 1.255]

7 HO| 22 Median [Lower, Upper] (90% band).
X2 R A

[ 4-319] ARIAKID) HAAeIAE BE Zyoly [P(-1)9) A4t
0.8~0.0 SO ot A2 W] Tijo] Zslct. Lot FRAAFAC 1) of
SAPPI(-1)9] A A TR 02 ZHIT ol Al W W
o] ouiAulg shte AR $50, T, AAAY, A Fol
7l 283t Aol ojulatey. Ziho e A7) Feket 202149 w5l
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IHXIPPI-1) — IP

TIATR(-1) — IP

IP(-1) — IP

EU27(2013~23)

0.015 [-0.066, 0.094]

0.004 [-0.011, 0.019]

0.836 [0.716, 0.958]

=2(2013~23)

0.052 [-0.053, 0.158]

-0.007 [-0.024, 0.011]

0.808 [0.695, 0.918]

=2(2008~23)

0.138 [0.042, 0.235]

-0.015 [-0.032, 0.001]

0.897 [0.802, 0.992]

o2A((2013~23)

0.018 [-0.081, 0.118]

-0.002 [-0.021, 0.019]

0.801 [0.677, 0.919]

I2A(2008~23)

0.087 [0.002, 0.171]

-0.007 [-0.026, 0.012]

0.846 [0.742, 0.951]

Z: B9 22 Median [Lower, Upper] (90% band).
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o215 Hg Aol M= =7hE Aot \:
AL AFHAA 7Y AL
ofct. et
e 7k AT =Y g2 IS Y
0] 91 ASE Bt A7) SR 3F

ez oz o

A 20239 U4 271}
3RS 7HsAo] Ak whebd x
% Aot gt HgzAe)

gotct. EU27014E 42
WA A AR S0l I duaATt
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ol

ofu)E A AW RO B 4 e
| 4-4. OlLIRIAY WHNS| 2 A% £F ZI} |
23 OLIEIPPICT) — 48 | JRAZIHCT) — 29 | 28C1) — 49

EU27(2013~23)

0.023 [-0.069, 0.116]

0.019 [0.001, 0.037]

0.450 [0.321, 0.575]

£2(2013~23)

0.032 [-0.157, 0.224]

0.016 [-0.016, 0.049]

0.511 [0.384, 0.638]

£2(2008~23)

0.083 [-0.120, 0.293]

0.002 [-0.036, 0.039]

0.338 [0.226, 0.450]

o2A(2013~23)

0.219 [-0.062, 0.504]

-0.033 [-0.089, 0.023]

0.299 [0.168, 0.433]

I2A(2008~23)

0.288 [0.022, 0.555]

-0.034 [-0.093, 0.023]

0.310 [0.197, 0.423]

2 HOl %2 Median [Lower, Upper] (90% band).
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| T2 4-5. S DHOWK HILIXIPPIOY CHet AR 2 |

(BA4717k 20139 1€ ~ 20234 109)

d12inEnergyPPIDE
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| T 4-7. EU27 DO ARYARIS0 THSH SAE 25 |

(BA4717k 20139 1€ ~ 20234 109)
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1 1 1 1 L
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(2M717E 2013 1€ ~ 2023 10%)
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Executive
Summary

Economic Impact of Energy Transition in the EU after
the Ukraine War

Young Jun Lee, Youngook Jang, Taehyun Oh, and Hyun Jean Lee

This study examines the development of energy policies during
the EU energy crisis following the Russia-Ukraine war, focusing on
three areas: (1) analysis of EU-level institutions, policies, and sta-
tistics; (2) comparative case studies of four major member states;
and (3) an empirical analysis of energy-related uncertainty shocks.
The main findings of this study are as follows.

First, since the outbreak of the Russia-Ukraine war, the EU's en-
ergy transition has been restructured to harmonize the goals of cli-
mate neutrality and energy security. The policy package has be-
come multi-layered accordingly, consisting of (1) short-term
measures to mitigate supply shocks (diversification of import sour-
ces, stockpiling, and demand reduction), (2) mechanisms to buffer
price surges (targeted subsidies, price caps, etc.), and (3) medium-
to long-term structural transformation (facilitation of renewable
energy permitting and investment, expansion of grids and system
flexibility, and reform of market rules).

Second, country case studies show that even within the same EU

framework, transition pathways differ depending on initial energy
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mixes, import dependency, political coalitions, industrial struc-
tures, and levels of grid interconnection. For example, Germany
has had to simultaneously manage issues related to prices, system
flexibility, and social acceptance as rapid changes in gas, coal, and
nuclear policies (including nuclear phase-out) have been com-
bined with the expansion of renewable energy. France, by con-
trast, has a low carbon intensity in electricity generation due to its
nuclear-centered energy mix, but operational risks—such as nu-
clear availability rates, maintenance, and cooling water con-
straints—have a pronounced impact on the stability of power
supply. Spain, despite its high share of renewables, faces limited
buffering of price and supply shocks due to its low level of inter-
connection (below 10%) within the Iberian Peninsula. Poland illus-
trates a typical case where coal dependence and industrial and
employment structures constrain the pace of transition, and where
common EU policies may face delays when they conflict with do-
mestic political economy conditions. This heterogeneity does not
make it impossible to draw general lessons from EU policy; rather,
it provides a key policy design principle that policy packages must be
tailored and sequenced according to country-specific constraints.
Third, the empirical analysis of uncertainty shocks shows that
the very environment in which transition policies are implemented
can be affected by uncertainty. Since the uncertainty index likely
reflects not only policy factors but also a combination of war, dis-
asters, and market volatility, the interpretation of such shocks
should not focus on causal effects of policy uncertainty itself. Even
in regions like the EU, where interconnection and market in-
tegration are relatively advanced, the expansion of balancing plat-
forms are essential in that system flexibility and market design are

central to the transition.
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Based on these findings, the report draws the following
implications. Since the Russia-Ukraine war, the EU's energy tran-
sition has evolved beyond the simple climate goals to become
closely linked with energy security and industrial competitiveness.
Accordingly, it has become important to establish institutional
mechanisms to mitigate sharp energy price volatility and to ensure
that market participants can anticipate a predictable policy
trajectory. In particular, sophisticated institutional design and a
stable policy environment are required to prevent policy un-
certainty from undermining private investment and industrial
production. Unlike Europe's interconnected power grid, Korea has
the characteristic of a virtually "islanded system," making the es-
tablishment of a stable power system a central challenge in the en-
ergy transition process. To address this, technological and infra-
structural responses—such as securing baseload power, enhancing
grid flexibility, advancing load-following power supply tech-
nologies, promoting Al-based energy innovation, and expanding
power networks—must be accompanied by supportive policies and
institutional frameworks. Furthermore, in response to energy mar-
ket shocks stemming from geopolitical crises such as the Russia-
Ukraine war, it is necessary to proactively develop comprehensive
strategies, including diversification of energy supply chains, ex-
pansion of strategic reserves, and fuel switching, in order to mini-
mize negative impacts on domestic industries. Additionally, careful
attention must be given to demand-supply adjustments through the
normalization of electricity pricing and to supporting vulnerable

groups.
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